Kairos Setup Procedure Revl.3 7/24/2018 JKUSA R&D

This document covers setup procedure following the Standard Structures.

1. Standard Structure
1.1 Single Repeater

EEin=IESitsTiel:C:nvn:icn;I'EIan:Iar:IEin=IaEi[a'- Order sample: STANDARD SINGLE-SITE

ESitEl |RDIE | Mode | Frimary Sync ILabDr |Li{EI‘I§E- |Ex1:ErnaI |F‘anEI I
| [unit1  [Master [ Single Repeater | N/A |kaserur [kaomr-L]ma Jearkivg]

No synchronization is required. The most simple, easy solution to expand coverage.

1.2.Single Repeater + Hot Standby Repeater (Option)

Single Site Tier? Convntional 1+1 Hot Standby (Option) Order sample: STANDARD SINGLE-3ITE & 1+1 Hot Standby
Sitel
n L— n Rola Mode Primary Sync Labor Licenze External [Pansl
[unit1  [Master | single Repeater A KA-SETUP | KA-DMR-L | 1ot N,.’Iﬂ .
[Unitz [Master | singleRepeater [ KA-SETUP |KA-DMR-L] A

Hot Standby repeater is ready for emergency case. KA-1+1 includes a cable to sync physically.
The 2™ repeater must have same configuration except Station ID.

1+1 Hot Standby is a strong point of Kairos. TKR-D series do not have any function for
redundancy.

1.3.2sites Roaming System

Fitea Timel 1 Order zample Zaites STAKDARD MULTIEITE
[Rale ] Moda | BackupMaster |  PrimarySync |  SecondSync | FTPMastsr | PTF BackupMaster |Lasor  |Licenss |Extarnat [Fanal |
[Urita [Master | Master | | intemzifet. | internsiRet. | J | | [ [ [T [T
|umia Jemus | amoadcasac | L | | | EEE ) [ Y

All of voice streaming have to through the Master Repeater. Slave repeater start to repeat the
voice streaming locally when the Master Repeater offline.

Beacon Sync is required to realize roaming behavior on subscribers. Kairos has VCTCXO
internally. Repeaters on the other sites will use this Master Reference via IP Network for synced
Beacon transmitting. PTP algorithm allows this synchronization between Master and Slave.

PTP sync is a strong point of Kairos. The sync quality is better than TKR-D series. Beacon Sync
Quality is very important for site roaming subscribers.

1.4.3sites Roaming System

[Z8itms Tie 2 Site Aummina with Asckp Master Standant SEites Order ssmple 3 sites STANDARD MULTISITE

[Feia Moca Bockup Mastar Erimary sync FIF Mastar PTP Eackup Master | L onze_|Extarnal |Fanal
Internsl Aef.

o KA1
v Internai FIF in o <

f. K Al dad RARKIvD
Internal FTR Intarnal Raf [ e LRl

Backup Master Repeater is available. A Slave repeater will become Backup Master Repeater. The
function of Master Repeater immediately rollover to the Backup Master Repeater. Backup
Master Function allows Inter-site call capability between the online sites.



Centralized Voting Structure based on RA simulcast system allows to having wide coverage by
RX only site as an option. The Mater selects the best signal between the sites having same RX
frequency selected. Backup Master Function covers the weak point of single point system
structure.

1.5. 3sites Simulcast System

ites Simulcast MantinCaal win Eackup Mastar SiEndard 2ames Simuicast) Crders3mpia: Zsitas STANDARD SIM U LCAET

sital Fale ods BackupMasiai |  PrmarySync | SocondarySync | FTF Masiar | PTR BackupMastar [Labos Cica Fanel
Uritl Master Master Internal PPS interraifef o KASETUP [KA-DIA- AR v
Uri?[Staum 7 intmrral FFE Intarnal FTF 7 WAZETIE | (RO
m Uri=  [slave IntarnzlFFE Irzarmal FTF KASETUF AT | wiRE v
v N

Sitad

The concept is same as 3sites roaming system, however just 1 frequency is required on this
system. KA-SI-T2 allows Simulcast Setup on the repeaters. KA-GPS and GPS-ANT for each
repeater are mandatory to synchronize the TX timing in a system. PTP connection is still
available as a second choice when the GPS connection is broken. DMR Simulcast solution is
available now.

1.6.IP/RF Link Mixed System

135ires Tiers Sive Foaming ) IF =00 BF Link Miked System Ordae sampla: Zaitar STANDARD WU LTI-HITE & Additicns | Repaste
| STANDARD SINSIEAITE
Gite
Rals ads BactupMastar Primary Spnc Second Sync FTF M=dcar =TF Labar _ |Lcsnse |Esternzl |Fanal
Uritl Waster [ Int=rna | Aef termal et v HASETUR [ ka-DhA- s
; : AARD
m 3 Unit2 Link Down 1o Net | AFLink Down Interral FT7 Fterral et HASETUF [
RF Down BFEup Uritd Slave Broadcaster 2 Internal PTF nternal fei. < WASETUP [RacDme - s A-RELv 2
| Unitd Slave Brondesster internal PTI rternal Rei. HASETUP | KA DMAL[ NA
|sicaz n Ui Link Up 7o M= szar FtlnkUp EFLink (ORA) Intarnal Ret. o [raserue e omrd s i

|sitaz

RF Link is available if you cannot provide IP Connection for sites communication. There are no
additional license for RF Link Connectivity. You can use RF Link Solution even if it is simulcast
system. TKR-D series is not capable to RF Link Connectivity. We can offer this solution to a
customer who wants DMR but does not have IP connection between sites.



2. Setup Procedure
2.0.Common Procedure
a. Open Kairos Manager

Connection Setup
Vi L g ¥ M

@ Connection setup .

— Profile Setas Default |‘

KAIROS (Default) -

—IP settings [
IP Address | Hostname
| 172.33.40.110
IP Port 4000 Protocol  TCP  {+ UDP I
- Access Parameters /
—Access Mode
[~ Station ID (1 + 254) [
+ \ifired
 DMR RF Link TS A [ Use Secure Access Feature
" DMRRF Link TS B Messages Timeout [s] 1 j

|

/

MNew profile I Delltepmﬁlel Exit I Ok I
|

b. Connect to theldefault [P Address'attached on the label.
Main Menu

KAIROS5_Manager Software KAIROS 7

~C ications | [ StatusBuffer

- Sent | 7 0440 04D3 0O0CB 0000
8001 0000 0003 0000
5o S5 o5 9o oo o 000F 35C5 0000 0000
0100 0411 FFEF 311B
BFFF =402 CO005 0000
0100 0000 1818 3R&EC
4225 3R3F 93C4 DEDF
000F 0898 0SCE 0850
0101 0000 E285 03FF
0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 1754

- - - - - - - - - PR Statistics

. S S S s o Exchanged Messages 0
- - - - - - - - - P Incorrect Messages 1]
- - - - - Error Rate [%] 0

Clear |

Exit

c. Select Configuration Utility from KAIROS main menu.



KAIROS_Manager

Software IKA]ROS B

o Configuration b
G -ations ) ) || [ Status Buffer
Alarms Configuration »
- Sent Controls 3 | T 0440 04D3 000B 0000
L 2001 0000 0002 0000
R R Statistics ' 000F 33CS 0000 0000
Restart... » 0100 0014 FFFF S11B
— " - BFFF E00Z COOS 0000
o Configurations Utility al0a0  0ooo 1718 2FEC
4224 3R3F 53C4 DEDF
000F 0838 0SCE 0850
0101 0000 EZ85 O03FF
0000 0000 0000 0000
0000 0000 0000 0000
0000 0000 0000 1757
-
il ~ Statistics
L Exchanged Messages 0
e e e e e e e el Incorrect Messages 0
o, Error Rate [%:] 0
Clear |

Exit
| Configuration Utility
_KAIROS Manager Software KAIROS 7
- Communications = -~ Status Buffer
~Sent | 0440 04D3 0OOB 0000
8001 0000 0003 0000
DT DTSATIILATAT SO 000F 35C1 0000 0000
0100 0410 FEFF  911B
BFEF EQ0Z C005 0000
0100 0000 1718 ZE&C
- 4 3A3F 9304 DEEL
@ Configurations Utility - KAIROS <MASTER BDCST> WS 0005 oscs 0sso
0000 =285 03EF
0000 0000 0000
0000 0000 0000
-~ KAIROS (TRX+DSP
) 0000 0000 1758
Save configurations I ' Load configurations |
:: :: : :: :: :: :: Merge DSP data from old file

o i Messages [i}

m mzs v ioae o | [Et Messages i}

Br Girais o iR i i)

Clear |
Exit

d. SeIectLoad configuration |

Load Configuration

|| M5T UHF L.ka

|| SLVUHF 1.ka

5/25/2018 8:38 AM
5/25/2018 8:48 AM

KA File
KA File

54 KB
54 KB




| BDCST MST SITE UHF ka 7/3/2018 8:43 AM KA File 54 KB

|| BDCST SLY SITE UHF.ka 7/3/2018 10:30 AM KA File 54 KB
|| DOWRMNLINE MST SITE UHF ka 7/2/2018 4:26 PM KA File 54 KB
L_| UPLINK 5LV SITE UHF ka 7/3/2018 4:50 PM KA File 54 KB

You can select the default configuration provided by AFCO.

- MST.ka (for Standard IP Link)

- SLV.ka (for Standard IP Link)

- BDCST MST SITE.ka (for Standard RF Link)

- BDCST SLV SITE.ka (for Standard RF Link)

- DOWNLINK MST SITE.ka (for Standard RF Link)
- UPLINK SLV SITE.ka (for Standard RF Link)

e. Selectload items

| Network Settings il Select Al
Logging Settings v
Primay Synchronization Settings [+ De=zelect Al
Main Configuration [w
Alarm Traps Parameters v Select for Cloning
Alarm Events definitions [+
TRX Configuration [w
| iChannels Table: / [
[+
[+
[+
v oK.
v Cancel

The Defa)A File has own IP Aq/dress and the model is KA450 But you can ignore these
deIetingINetwork SettinglandlChanneI Table from the load items.




f. Edit Channel Table

KAIROS_Manager Software | KAIROS | ?

N — Configuration » Metwork Settings
Alarms Configuration 4 Logging Optiens
~Sent Controls » Main Setup
L . Statistics 3 TRX Operating Modes
oo | o1
Configurations Utility a Calibration Parameters
Primary Synchronization
TX Control
RX Control
Audio Lines Configuration
Subtone/Supertone
— R 1\ d

Base Station Layer Configuration
Station Basic Data

Base Station Operating Modes
RTP Configuration

SIP Configuration

Buffer

0 04D5 000 0000
1 0000 0003 0000
F  33C5 0000 0000
0 0011 FFFF S11B
F E00Z COO5 0000
0 0000 181% 35&C
4 3240 93C5 DEE0
|F 0893 0S5CE 0850
1 0000 E285 0O3FF
0 0000 0000 0000
0 0000 0000 0000
0 0000 0000 1794
tics -

ed Messages 5

t Messages a
te [%] 0.00

Exit
LChannel Table |
Chasnels Table - KATROS <MST - STP= i B ol 1
Channell | Channeld | Crennel? | Crenneld | Chennel5 | Cnernelé | Chaonel 7 | Chaem
Evpty Channel | Empty Crannel | Empty Crannel oty Channel | Emoty Channel | Empty Charnel | Empty Charnel | Empty CH
N [1s] Ho Mo Ha HO ng NG
ho 2] Ha Ha Ha MO o Nz
Ho NO NO 1] Ha NO NG ne
Ho [¥s) o Ho [ HO NE =]
) ] HO HO. ND NO ng (e}
N ] NO (Ua] Ha NO NG e
] ] ND N N3 HO NO ne
125 12,5 135 12,5 1.5 12.5 12,5 12,0
0.00002 000002 0.00000 0.00000 0.00000 0.00000 0,00000 0.000
0,00000 0.00003 0.00000 0.00000 000000 0,00000 0,00000 0.000
NO NO NO ] N2 NGO NG e
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0 ] 0 0 0 0 o 0
500 300 500 500 500 500 500 500
1255 123.5 1235 1235 1255 1235 123.5 123
1253 123.5 1235 1235 1735 1755 123.5 125,
) wa NO M Ha o o no
Squelh Tal Cutnff o WO NOY [ W [l no no o
Squelkh Tal Cutoffon | i w0 O N s} [a] No NO nNo
RX Emergency TCS Fraguency 0.0 0.0 Do 0.0 0.0 0.0 0.0 0.0
R.l_'TC'S hold time C 500 500 500 500 500 500 500 500
Subiane devizton 250 250 250 250 250 250 250 250
SLpertore Fragquency o o 0 (] o i o i
i soLelch lzvsl 0.0 0.0 0.0 .0 2.0 20 2.0 .0
R sguslch Hyeteress [dE]) .E.D 8.0 6.0 6.0 6.0 5.0 6.0 6.0
a 1 1 1 1 1 1 L 1
1 1 1L 1 1 1 L 1
1 1 1 L 1 i L L
1 1 1 L 1 1 L 1
DEFALLT DEFAULT DEFAULT DEFALLT DEFALLT CEFALLT CEFALLT DEFAL
DEFALLT DEFALT CEFALLT CEFALT CEFALLT CEFALLT CEFALLT CEFAL
= < = =R == ;
Chanrel | Setas Defadt Trannel | M‘ L‘
Current Wriang Channel Write cn Az | \irite |
D=facdt & Working Crannel inbe Skl
todifizztions
Channel select=d for cperations Celete Charrel | Setas Woneng Channel | | Clasa I

i

You can double Click on the

Channel Number|to edit the detail.




Channel Data Edit

Channels data editing - KAIROS <MST - SIP>

Channel 0 IChanneI 1| Channel 2| Channel 3| Channel 4| Channel 5| Cha

Channel Name IW
Channel Spadna[kHz]
T Frequency [MHz] | 162.262500
RX Frequency [MHz] lm

TX Pawer (W] |1.0 =l
lax Continuous TX [s] IU—
TX Cutoff Delay [ms] 500
RXSquelchlevellee] [ 200

Squelch Tail Cutoff on TX -
Squelch Tail Cutoff on RX ~
Multitone TCS r

Save Channel Dpta | Cancel |

|

Modify the[TX/RX Frequency|and theJoperation mode]following the customer’s
requirement. You can selsct ANALOG/ETSI DMR/P25 at one time. MotoTRBO DMR mode is
for compatibiliity of Motorola subscribers.

CC Edit

Charinel 0 ]Channe\ 1| channel 2 | Channel 3 ] Channel 4] Channel 5 ] Channel 6 | Channel 7 | Channel 8 | Channel 9 | Channel 10 1 Chard | ¥

Main TX Subtone Main RX Subtone
Channel Name Channel 0
) {* TCS Freq. [Hz] (+ TCS Freq. [Hz]
Channel Spacing[kHz] |12.5 -  DCS Code [oct] " DCS Code [oct]
T Frequency [MHz] | 453.150000 [ 123.0 | 123.0
RX Frequency [MHz] | 453,150000
Uplink E: . Subto
xpoer ] (15 - plink Emerg. Subtone [Hz] 0.0
Max Continuous TX [s] 0 T8 Feldan X [l o0
Subtone Deviati
TX Cutoff Delay [ms] 550 vptane peviaton [l —
S dio Fi
R Squelch level[dB] ,T wperaudo Freauency [l -
RX Squelch Hysteresis [dB] 6.0
P25 TX NAC P25 RX NAC
Channel Enabled " Default " Default
Simplex Shift " An " An
ANALOG Mode 0 Zn alls Yen
ETSI DMR Mode " i

v 585 o - 585

MotaTREO {TM) DMR Mode
P25 Digital Mode

POCSAG Mode

Squelch Tail Cutoff on TX
Squelch Tail Cutoff on RX
Multitone TCS

You can modify [CClfor Tx and Rx both.

RX L
Main DMR Color Code | 5 j?j
AuxDMR Color Code [ 5 —f 5 —

A M B A




g. Edit Base Layer Configuration.

| KAIROS Manager Software | KAIRCS| ?

o Configuration ¥ Metwark Settings
~Communications——— Buffer -
Alarms Corfiguration ] Logging Options
Sent Centrols ’ Main Setup 0 0403 (00E 0000
S . 1 0000 0002 0000
¥
———— N Statistics TRX Operating Modes b Timar Al cehn
Restart... ] Channels Table 0 0410 FFFT 311B
: - i Sl ¥ Ei0Z COO5 0000
Configurations Utility Calibration Parameters 0 ooon 171@  =oec
Primary Synchronization 4 3R3F 3304 DFEL
F 0BSE 05C8 0B8E0
T Contrel 1 0000 E2sSs  OSEF
RX Contraol 0 0000 Qo000 0000
0. 0000 0000 0000
Audio Lines Configuration 0 0000 0000 3ES3
Subtone/Supertone
- Received Base Station Layer Configuraticn
L o s e et e e o e o Station Basic Data
BE dSrhl S8 EdiaS EE S EE e Base Station Operating Modes fics
[ e o RTP Configuration ged Messages 31
= = ct M
i . S o SIF Configuration e Il
SE SGEE 7 i ooy 2 te [%] 0.00
Clear I
Exit |
Base Layer Configuration|
|
G i Reports
Hang Times [30 ms ticks] (0 + 3276 Internal Ti
Enable Repeater Made 7] lang Times [30 ms ticks] (¢ 7) SR St nternal Timings
Direct Mode Reception r Private Calls 150 Current Second - Timeslot N/A - 16
Enable Half Trunking r Digital Mode Enabled Current Extended Timeslot 116
Send RC on Same Timeslot O ELEEE 150
Display IDLE Packets r Data Response I3 TSA  T5B
Manual AT bit handiing O Last Received Timeslot o o
1 TSA TSB
Enable ETSI Tier 111 features r Eir] 15 Frequency offsetrx [Hz] ] 7
RANSMITTING = Time offset rx [ms] 0.000 | 0.000
~TX: act as... ~ RX: act as... Timeslots Validity [30 ms ticks] RECEIVING Error Vectar 0
) R LastReceived Color Codes 0 ]
0 = .
...BaseStation @ ’Vr Automatic 32 = MSTOMSOIRECT T | | Data Types g 5
Mobile Station ¢ | ... Mobile Station

"NE(WWK Delay [30 ms ticks]

~MAIN Color Codes ——~AUX Color Codes ™ Automatic 3 =
= |
[y g e [s R Pkts Advance [30 ms tiks] [ o =]

™ = ™ =
5 0 I | Distance for timing adv [Km] 0

Accesso Readng——————————
[ Repeat Save to EEP
F Read Reading Write
WRITE Close I

You can modify each Hand Timer. The step is 30[ms] based on DMR frame rate. And
basically all repeaters in system will have same value.



h. Edit IP setting

KAIROS Manager Software

KAIROS | 7

Configuration
Alarms Configuration
Controls

Statistics

Restart...
Configurations Utility

MNetwork Settings I

Legging Options

Main Setup

TRX Operating Modes
Channels Table

Calibration Pararmeters
Primary Synchronization

TX Control

R Control

Audic Lines Configuration
Subtone/Supertone

Base Station Layer Configuration
Station Basic Data

Base Station Operating Modes
RTP Configuration

SIP Configuration

7L

Buffer

0 04DS 000B 0000
1 0000 0003 0000
F 35Cs 0000 0000
0 0414 FFFF 311B
F EODZ (€005 0000
0 0000 1818 376C
4 3B40 93C5 DEDF
iF 0898 05CE 0B850
1 0000 EZ85 O0O3FF
0 0000 0000 0000
0 0000 Q000 0000
0 0000 0000 173%
tics

ged Messages [

ct Messages 0

te [%6] 0.00

/

uetwork Settmg'

Default Gateway I

You can edit th

~IP settings H; vers -~ Search
—Irterface 1 1 | 208.67,220,220 1]
[P Address I 172.33.40.110 2|
SubnetMask [ 255.235.0.0 2| meerzzzz

to login to Kairos Manager from next time.




i. Edit RepeaterID

KAIROS Manager  Software [mﬂﬁ i

Configuration 4 Metwork Settings
— G icati X . ) ) Buffer
Alarms Configuration b Logging Options
rSent————— Controls 4 I Main Setup I 0 04D3 00OB 0000
i 5 1l 0000 8003 0000
U e Statistics 4 f TR Operating Modes F 3305 oooo 0000
Restart... Channels Table 0 0011 FFFF 3S11B
- - L . - F  EEQOQ €005 0000
Configurations Utility Calibration Parameters o0 0000 1618 SSER
Primary Synchronization T R
3 0B258 05C8 0850
TX Control 1 0000 E285 0O3FF
RX Control 0 0000 0000 0000
0 0000 0000 Q000
Audio Lines Configuration 0 0000 0000 0005
/ Subtone/Supertone
- Received Base Station Layer Configuration
i ———— S ———— Station Basic Data
S Secirms e e Base Station Operating Modes L
0 e s o RTP Configuration ed Messages 707
ST AT TINTEADT momes SIP Configuration Plessioes L |
Gk e B e te [%] 0.57
[~ Logon fie Clear |
Exit |
IMain Setup
T Name I ity Data -GH55 jonal Module—————————— | —1/0 Contacts AUTO ON DR
tation + ALARM OUT {ALR. 0 !
[ MASTER EDCST | 2 Bl +254) Ervsidle GHS3 Module if present 2 G D &
etwork ID {1 + 4095) Supply Yoltage to GNES Antenna r EXT-1IN (ALR_IN_1) 0 T
. +laddess (1425 [ 1aa boS Time Reference [ UreUamD | ol ARIME 600
Greogiapts Duta AN-LOUTIDCUT ) &
MR ID (1 + 16776415) 2047
Network Nams I RA-METWORK roup 10 [1 2 16776415 o1 LT LSNO: AN-ZOUT PTT_OUT) & &
7 LITC dme as per the United States Naval Fars Actvation S o
oo | eaeee el el A
Carrier Namz I RA-CARRIER ALARM Status Flag LA e
= Control
Site Mame I RA-SITE
AN Connecton
Marual coordinates source ¥ 4000 Feotures
Latitude Rur TRX Layer 4
degs  mins  secs  secs(1000 ate Control Via RF Link Heioton |yt I
I__I__I_O_I'_CF N Run RTP Laysr 2
84 0 s ed on Timeslot & i3 Fiur 5 Layer 4
ed on Timeslat 8 |
~Longitude
degs  mins  seos secsf1000 e e
o [ o | o | awo v e k|
Write an Fle I
Macerhesd Locator I JIDOAA Re—adl
| wite |

You must setup the for each repeater in the network separately.



2.1.Single Repeater

Single Site Tier2 Convntional (Standard Single Site] Order sample: STANDARD SINGLE-SITE
Sitel |Ro|e | Mode | Sync Master It_ahor |Lioense |Ex‘tema| |Pane| I
Unitl |Master | single Repeater | N/A |ka-serue [ka-ome-Lm/a  [ka-rrava

Sitel

Unitl: Master Repeater



A. Single Repeater Setup

a. Read (Open) default setting from Kairos following common procedure.
All stocks of Kairos already done the Single Repeater Setup by Radio Activity. Load
Configuration is not required.

b. Modify the same items following common procedure.
Modify TRX Mode.

KAIROS_Manager Software | KAIROS| 7

o Configuration 4 Metwork Settings
- Communications ——— = : . ) Buffer
Alarms Configuration » Logging Options
~sent————————— Controls 4 Main Setup 0 0408 000B 0000
) i 1 0000 82003 0000
e oo see s Statistics * I TRX Opera_tmg Mades I,F 2305 0000 0000
Restart... R Channels Table 0. 0014 FEFF -911B
) . - N— ¥ EE00 €005 0000
Configurations Utility Calibration Parameters 0 0000 1618 S2ER
Primary Synchronization 4 3ASF 9304 DODF
i3 0888 05C8 0850
TX Control 1 0000 E2385 O03FF
RX Control 0 0000 0000 Q000
0 0000 0000 Q000
Audio Lines Configuration 0 0000 0000 0008
/ Subtone/Supertone
- Received Base Station Layer Configuration
e R Station Basic Data
i T et SSERS SIS S e fSais. S Base Station Operating Modes pe<
D o i RTP Configuration edMessages [ 705
S REESE S smiss Smsesiown ssnemm fos semme omsies SIP Configuration Pl = _]
52 BT B SEiEr EeTel BEfEE s te [24] 0.56
Clear I
Exit |
| TRX Operation Mode |
~ TRX Confi tion ~ Analog Selective Calls Configuration
—Operative mode ~Enabling TRX——— Codec to be used NULL - l
SINGLE REPEATER OR MOBILE/FIXED - [v Enabling TX .
N ¥ Enabling Main RX Tone length (10 + 255 ms) 100
¥ Enabling Diversity RX
—S'ex'ice ¥ Enabling Repeater Mode
W PCM 1 (Analog Line 1) Enabled . .
IFUL\DUPLEX j [ PCM 0 (Anslog Line 0) Enabled Enable Analog Selective Calls sending r
\ ¥ Line 3 (Local TRX) Enabled Enable Analog Selective Calls reception |
[¥ Line 2 (IP Line) Enabled . . .
T
ype \ [# Line 1 (Physical Line 1) Enabled Enable repeatition code insertion ~
ISTAND ABQNE j |+ Line 0 (Physical Line 0) Enabled Enable repeatition code detection i

— Active/Hot-Spare Parameters

Automatic Role \Gelf-Switching Time [min] I 480

— 30s AUTO ID {needs a codec)

* Automatic
" Forced OFF
" Forced ON

~Use external PA \ (B Service Class ————————————— Read from File I
Gain [dB] {0+25.5) & Multimode DMR. Tier II Node Write on File I
" Multimode DMR Tier III Node
Max Input P - - I
el rE R j " Half-Trurking Repeater Bead
\ Write I Close I

Operation Mode is[SINGLE REPEATER OR MOBILE,FIXED]




d. Modify Base Station Operation Role.

KAIRDS Manager Software [kaRes] 2

Configuration 3
—Communications - -
Alarms Configuration 4
~Sent Controls 4
Lo meeaE Shem Statictics (3
Festart.. 3
Configurations Utility
— Racenred

Metwork Settings
Legging Options

Main Setup

TRX Operating Modes
Channels Teble
Calibration Parameters
Primary Synchronization
TX Control

RX Control

Audie Lines Configuration
Subtone/Supertone

Bace Station Layer Configuration

Station Basic Data

Base Station Operating Modes

RTP Configuration
SIP Configuration

Buffer

0 0403 O0COB 000D
1 0000 00023 0000
F 35C5 0000 (0000
0 0014 FEFF $5113
F EO0Z CO005 0000
0 0000 1B1% ‘3J46C
4 3B3F 93C4 DDDF
E 0898 O05CE 0850
1 0000 EZ85 O3FF
0 0000 0000 0000
0 0000 0000 Q00D
0 0000 0000 1783
Lics

ged Messages 2
ct Messages 1]
te [ 0.00

Base Station Operation Mode

~ Base Station
Base Station Role

rP

Master
1P Address
™ Present

i~ Tier III Controller

IP Address

—

MASTER -
tand-Alone r Backup Master ~Tier III Network
A\dio Gateway r
Present 1P Address Model =
MXGTRBO(TM) TXAnterrupt handing r I Lesa" LN =1
I This B3 Met (0 + 511) ]
Renio Network Mode I~ Become Master on braken connection SEEai s —
=
’7 Simulcast = PARAE 1
=
[ Network Pagmeters TS A Role PAVLOAD CH =
TS B Ral =
Vating Delay [1 3 = e PAVLOAD €H_ 1oy
Beacon interval ypm:ss] = :‘l Idle Time [] 3 :‘l
~ Physical Console
Accept not registered terminals I
~DMR Packets Frami Full-Duplex Console r
C-syscode [hex] 0003
Double Packet Single Packet ~Line 1 Consol Net-Site
gl ine 1 Console alcal I let-Site [hex] 0000
LAN Compression Rate 0 j Operating Mode Emergency Allow Tier I traffic [~ TSA  TSB [
Group [®]
TX end-tone [Mamwy anaoe ¥ g e ! ETSI Versions Compliance
16777215 Dest DMR ID ETSI Version 1.5.1 @
ETSI Version 1.6.1 ol
- Line 2 Consale Al 3 ETSI Version 1.7.1 e
recency ETSI Version 1.8.1 o
Operating Mode S==
Group %]
DMR ONLY hd Private .
18777215 Dest DMR ID

Master-to-Master Parameters

IP Address TSA TSB ANA
O =5 E
| I N i
O | =EEE
O | EEE
O | EEE
O =55 E
Read from File
Write on File

Read

Write |

Close I

Base Station Role isfMASTER




2.2.Single Repeater + Hot Standby Repeater

Single Site Tier? Convntional 1+1 Hot Standby (Option) Order sample: STANDARD SINGLE-SITE & 1+1 Hot Standby
Sitel
n .1 - Role Mode Primary Sync Labor License External [Panel
|Un!t1 Master s! nzle Repeater NJA KA-SETUP | KA-DMR-L | i N,.fIA oyl
[unitz  [Master [ SingleRepeater N/A KA-SETUP [KA-DMR-L | N/&
Sitel

Unitl: Master Repeater

Unit2: Standby Repeater for Unitl

Sync Cable is required to tie the 2repeaters for redundancy.

This cable can be provided when the customer purchased KA-1+1 option.

our 11 LBI >t =TS PP N com
+ = +
PANL— : e e |




A. Primary Repeater Setup
a. Modify the same items following Single Repeater Setup.
b. Edit Main Setup.

KAIROS Manager Software [KAIROS | 7

Configuration 4 MNetwork Settings
- Communications ———— Buffer
Alarms Configuration 4 Logging Options

rsent—————— Controls 4 Main Setup 0 04D3 000B 0000

1 0000 8003 0000

e Statistics 14 TRX Operating Modes Ir a3sce oooo oooo
Restart... 4 Channels Table 0 0011 FEFF S11B

. . » L F EE00 CO0S 0000

Configurations Utility Calibration Parameters o o000 1618 35ER

Primary Synchronization 5 3A3F 3204 DEEO

3 0B98 0SCB 0850

TX Control 1 0000 EZEs  O3FF

R¥ Control 0 0000 0000 0000

0 0000 0000 0000

Audio Lines Configuration 0 0000 0000 0005

Subtone/Supertone

Base Station Layer Configuration

Station Basic Data

P P R e Base Station Operating Modes

: : - RTP Configuration ed Messages 707

S5 TEAREE mEEE S SIP Configuration LEEER b
i R A = te [%] 0.57

Clear I

Exit |
T Name i ity Data -GH55 jonal Module————————— | ~1/0 Contacts——— AUTO  ON CFF -
Station ID {1 + 254] I ALARMOUT{ALR OUT) & &
| MASTER. BDCST { ) o Enagle GH55 Moduls if present 2 it
Network ID {1 + 4095) I 150 Supply Yoltage to GNES Antenna r EXT-1IN (ALR_IN_1) [0 0
e LtlAddress (12256 [ qae I PPS Time Reference [~ UTCUSND  — ERTRLCITLE LR e
Geograpl AL-10UT I0_CUT_1) ey
DMR 1D {1 3 16776415) 047
Network Nams I RA-METWORK roup 10 [1 2 16776415) o1 UITE LISNO: ADFZOUTRTT OUT) & &
Ii_ LITC dme as per the United States Naval Fars Actvation S o
Zone Meme RA-TONE Chearvatory (LSMI) o it £
Carrier Namz I RA-CARRIER ALARM Staius Flag LA e
s e e = Control
Site Name [ FA-SITE
Marual coordinates source ¥ | 4000 Features
Latitude Rur TRX Layer ¥
degs  mins  secs  secs(1000 N ate Control Via RF Link 2: :I:b;!y:?er g
o oo [0 ¢« ec on Timeslot & ¥ Fiur TP Layer ¥
e on Timeslot 5 [
“Longitude
degs  mins =S secsf1000 E G Rezd from Fie l
o [o | o 00 v
‘Writ= an Fle i
i e Read |
Maderhesad Locator I JIDOAA
| _ wie |

You can modify|1+1 Addressjwhich works on active repeater between the 2repeaters. This
address must be used on last 3digit following his network address. In this case scenario, it is
172.33.40.144.



c. Edit TRX Operation Modes.

KAIROS Manager Software !mRDS -

Configuration 4 Metwork Settings
- Communications ——— : : . ) Buffer
Alarms Configuration b Logging Options
cSent———————————— Controls 4 IMain Setup 0 04D3 000B 0000
) 7 1 0000 8003 0000
e e e teeeecs Statistics 3 TRX Operating Modes L Side oube dana
Restart... 4 Channels Table 0 0014 FEFF S11B
5 - e, - 2 EE0O0 Co005 0000
Configurations Utility Calibration Parameters 0 0000 1618 326B
Primary Synchronization 4 3R3F 93C4 DDDF
3 08%8 05C8 0850
TX Cantrol 1 0000 E285 03FF
R¥ Control 0 0000 0000 0000
0 Q000 0000 0000
Audio Lines Configuration 0 0000 0000 0008
Subtone/Supertone
- Received Base Station Layer Configuration
e s " Station Basic Data
B EmsEs SE bateE EelaSids = Base Station Operating Modes tics
5 S o ceorns s . RTP Configuration gedMessages [ 709
TN CEEEE IE NEEs goreeam e SIP Configuration tMessanes TRy
55 BT S5 Fmecs Svani te [%] 0.56
Clear I
/ Exit
|TRX Operation Modes|
—TRX Confi tion -Analog Selective Calls Confi i
~Operative mode ~EnablingTRY —————————— Codec to be used iNIJLL vl
v Enabing TX
SINGLE REPEATER OR MOBILE/FINED | E Enabi:g Rl Tone kngth (10 + 255 ms) 100
IV Enabing Diversity RX
—Service ¥ Enabing Repeater Moce
[+ PCM 1 {Analog Line 1) Enabled ) 4
JFuLL oupLex =l | | & pcMd (anslog Lie 0) Enabled L 2 R SR r
¥ Line 3 {Local TRX) Enabled Enablz Anaog Selective Calls reception ]
|w Line 2 (IP Line) Enabled
5 abls ey od '
e ¥ Line L (Physical Line 1) Enabled B I
AT || | 5 tre o Ghvsca e 0 eraid 2
- Active/Hot-Spare Parameters —————————————————

Au tic Role Self-Switching Time [min] I 430

—30s A ID {needs a codec)

A tc
" Forced \OFF
" Forced

—Use externa P§ [T rSenviceClass ———————— Read from File l
Gain [dB] (0£25. | (+ Multimode OMR. Tier II Node Write on File I

" Multimode DMR. Tier III Node
Max Input Power I = i  Hal Read I
Half F 2
\ | \irite l Close i

1+1 ACTIVE NODE

You must select on the primary repeater.



B. Secondary Repeater Setup
a. Modify the same items following Single Repeater Setup.
b. Edit Main Setup.

KAIROS Manager Software | KAIROS | 7

o Configuration 4 MNetwork Settings
~ Communications ——— Buffer-
Alarms Configuration 4 Logging Options
rsent—————— Controls 4 Main Setup 0 04D3 000B 0000
s : 1 0000 8003 0000
W= o e Statistics 3 TRX Operating Modes v 3act 0000 000D
Restart... 4 Channels Table 0 0011 FFEF 35118
. " . I F EE00 (€005 0000
Configurations Utility Calibration Parameters o o000 1618 35ER
Primary Synchronization 5 3A3F 3204 DEEO
3 0898 05C8 0850
TX Control 1 0000 EZEs  O3FF
RY Control 0 0000 0000 0000
0 0000 0000 0000
Audio Lines Configuration 0 0000 0000 0005
Subtone/Supertone
- Received Base Station Layer Configuration
i — e — Station Basic Data
Hi BEimd wiecis siaE et Base Station Operating Modes {ics
| o RTP Configuration ged Messages [ 707
S5 TEAREE mEEE SIS EEEME SIP Configuration AR b
ILE s Eaes ez " te [%] 0.57
Clear I
Exit |
Main Setup
- Equi Hame ~ldentity Data——— |- GNSS Optional Module———— - IfOContacts —— AUTO ON OFF
[ MASTER BDCST s B O M Pt (|| [PPRNOHTAR RS
Metwork (=495 [ 1= Supply Volteg= to GNSS Antenna I ETINAR N G & ¢
1=1 Address (1 + 259 194 e e | M (R L e S R
Genimate st — 5 | asaormmor g & ¢
OMRID (1 + 16776415) [ ap47 S
Network Name RANETWORK Group ID (1 + 16775415) IT LITC USHO: AXM-ZOUT[FTT.OUT) & &
Zone Hame RA-TCINE UTC tme ﬁhﬁmﬁ‘a;‘_‘:'m 5“:‘@’ Ml Fans Activation (FAN] &
Carrier Mame RA-CARRIER. ALARM Status Rag Fa
Remote Control
Site Name RA-EITE
- LAN Comnection
Marual coordrates source I TP Part 4000 - Features
Lafice Run TR Layer I
degs  mrs  secs  secs/1000 Remote Contral Via RF Link. LT R i
T T T N RN FTF Laver i
o L] & 20 5 Enabled on Timesiot & i Aun TP Layzr =3
L Enabled on Tmasor B r |
| Longitude
oegs mire  sece  £2co1000 _— [ i S B 4F "
] l D I a 000 W Users' Database 1 Read from File I |
. Write o Fil | |
Madennead Locator | JIDONA
|

You can modify|1+1 Addressjwhich works on active repeater between the 2repeaters. This
address must be used on last 3digit following his network address. In this case scenario, it is
172.33.40.144. This address has to be same as the Primary Repeater Setup.



c. Edit TRX Operation Modes.

KAIROS Manager Software !mRﬂ’S -

Configuration 4 Metwork Settings
- Communications ——— : : . ) Buffer
Alarms Configuration b Logging Options
cSent———————————— Controls 4 IMain Setup 0 04D3 000B 0000
) 7 1 0000 8003 0000
I i v e Statistics 4 TRX Operating Modes F 3sc5 0000 0000
Restart... 4 Channels Table 0 0014 FEFF S11B
) ) o o EZ00 €005 0000
Configurations Utility Calibration Parameters 0 0000 1618 326B
Primary Synchronization 4 3R3F 93C4 DDDF
3 08%8 05C8 0850
TX Cantrol 1 0000 E285 03FF
R¥ Control 0 0000 0000 Q000
0 Q000 0000 0000
Audio Lines Configuration 0 0000 0000 0008
Subtone/Supertone
- Received Base Station Layer Configuration
e s N Station Basic Data
B EmsEs SE bateE EelaSids = Base Station Operating Modes tics
5 S o ceorns s . RTP Configuration gedMessages [ 709
TN CEEEE IE NEEs goreeam & SIP Configuration tMessanes TRy
e e e e te [%6] 0.36
Clear I
/I Exit
|TRX Operation Modes|
~ TRX G tion —Analog Selective Calls Configuration
~Operative mode rEnabing TRX ———— Codec to be used MULL A
SINGLE REPEATER. OR. MOBILE/FI¥ED | ¥ Enabling TX . l—
¥ Enabling Main RX Tone length {10 + 255 ms) 100

¥ Enabling Diversity RX

~Service ¥ Enabling Repeater Mode
¥ PCM 1 (Analog Line 1) Enabled ) )
Enable Analog Selective Call o
JFuLL DUPLEX | W PCM 0 (AnalogLine 0) Enabled SR ]
W Line 3 (Lol TRX) Enabled Enable Analog Selective Calls reception

| Line 2 (IP Line) Enabled

e |

T Eniabl fiti iz inserki
¥p2 ¥ Lie 1(Physical Line 1) Enabled nable repeatition cods insertion
141 HOT SFARE NODE - W Line 0 (Physical Line 0) Enabled Enable repeatition codz deteckion
ctive /Hot-Spare Parameters

ANftomatic Rale Self-Switching Time [min] I 430

~Use external P || ServiceCass ——————— Read from Fle
Gain [dB] (0+25. I # Multimode DMR Tier IT Node Wirite o File
T " Multimode DMR Tier III Node =
P I j' ™ Half-Trunking Repeater —Iﬂ

\ e |
\

\ — —
You must selectf1+1 HOT SPARE NODElon the secondary repeater.




2.3.2sites Roaming System

| 28ites Tier2 Sits R ing|Standard 2sites)

Order sample:

2sites STANDARD MULTI-SITE

Primary Sync Second Sync Labor License |External |Pansl
Internal Ref. Internal Ref. KA-SETUP | KA-DMR-L{ N/A KA-RK1v2|
Internal PTP Internal Ref. KA-SETUP | KA-DMR-L{ N/& KA-RK1v2|

|site1 Role Mode
|Unit1 Master Master
|Unit2 Slave Broadcaster

Sitel

Unitl: Master Repeater
Site2

Unit2: Slave Repeater



>

Master Repeater Setup

OO‘SD

Open “MST.ka” following common procedure.
Modify the same items following common procedure.
Select Base Station Operation Mode.

KAIRDS Manager Software [kaRes] 2

Configuration 3 Metwork Settings
- Communications : = ) ) Buffer
Alarms Configuration 4 Legging Options
~Sent Controls 12 Main Setup 0 0403 0C0B 0000
s : 1 0000 0003 0000
e Statistics , A Opciitig Wodes ¥ 35S 0000 000D
Festart.. 3 Channels Teble 0 0014 FEFF 35113
2 i - . = F EO0Z CO005 0000
Configurations Utility Celibration Parameters g 000; 1815  34&c
Primary Synchronization ol 290, IREE
E 0898 O05CE 0850
TX Control 1 0000 EZOE 03FF
R¥ Control 0 0000 0000 Q000
0 0000 0000 Q00D
Audie Lines Configuration 0 0000 0000 1783
Subtone/Supertone
- Received Bace Station Layer Configuration
e O 1 T R T Station Basic Data
S s T = R s e Ml B s S Base Station Operating Modes I pres:
I o B Cr, e el e RTP Configuration gedMessages | 2
I THET T ™ - - SIpCDHﬁgU[EtiDH :tMESSmES —0
Geen A RSD AUANE SRGNS RSeuE W te [%] 0.00
Clear j

Base Station Operation Mode

B ~1IP ~ Ther I G ™
' ~Master
s [P Adkdress TP Address
MASTER I [~ Fresert I
Stand-alone Tier T Nebwork
Aodo Gaimpay s
[P Add Madsl (I ———
Mot TRBG{TM) TH-rterrupt handing e Ty =5
MNEt{Z +511) o
Fadin Network Mode Sit= {0 = 7} | 1
Multsit= Simuices l ‘ Par [ PRA® =
b
Metwark Porameters TS A Role ["PavioancH =
15 ERole FAVLDAD CH 5|
Tl Tim= [5] I EE] B oo

FPhysical Conscle Parameters

Full-Duplex Consote [
Lire 1 Coraoke
e dborse Al @
Emergency
o tMads
petam? Group (a3
[aaLos ory =l e -
Anslzg r 18777215 DestDMALID
Digital | Lire 2 Consolke Aical &
Operating Made Emergency
bl T, Group £
[orr oty =l e
18777215 DastDMAL ID

Accept not registered ferminals r

C-syscore [hes] 0007
Met-Sit= [hex] o001
AMlowTer Twaffc [Ttz TSBT
ET5] Versions Compiiance
ETSI Versian L5.1 i
ETSL Versian LS. L (e
ETSI Yersion 1.7.1 &
ETSI Version 1.9.1 \"

~Master-to-Master Parameters

IP Address TSE TSE AMA
il e
7| | e
I
il 00 EaEE
‘i I
S | EEE
Arad fromFie |

You can modify]Be

d. Modify Base St

Base Station Role is|

3con Interva!l

aition Role.

MASTE RI

writeanFle_ |
Read |

Witz Clase |




e. Select Primary Synchronization
KAIROS Manager Software [KAIRDS| 7
Configuration MNetwork Settings
i~ Communications — 5 Buffer-
Alarms Configuration Legging Options
[ Sent Controls Main Setup 0 04D5 000 0000
P . 1 0000 0003 0000
Statistics TRX Operating Modes B e Seoy mao
Restart... Channels Table 0 0410 FFFF 311B
) . . R ¥ E002 CO0S 0000
Configurations Utility Calibration Parameters o0 oooo 1813 3360
Primary Synchronization P daag Jace Imng
F 0898 05CEB 0850
TX Control 1 0000 E285 03FF
RX Control 0 0000 0000 0000
0 0000 0000 0000
Audic Lines Configuration 0 0000 0000 1722
Subtone/Supertone
i~ Received Base Station Layer Configuration
Station Basic Data
Base Station Operating Modes tics
RTP Configuration ged Messages 14
SIP Cenfiguration  Meences 2
— te [%6] 0.00
[~ Log on filei Clear |
Exit
Prlmary Synch ronization
Synchronization mode PPS Signal Handling
1st Choice |Inherna| Ref {full) j Internal from GPS/GLONASS Internal from PTP device External from rear plug
and Choice  [Internal Ref (ful) ~| Valdity Valdity validity
Frdchoice  [internal Ref (ful) =l & Automatic & Automatic
4th Choice |Inherna| Ref (full) j (™ Forced OFF (™ Forced OFF ™ Forced OFF
" Forced ON " Forced ON (" Forced ON
Superaudio Synchronization
Polari Polari Polari
Lock Frequency [Hz] 3400 © & i
(* Straight (* Straight ( Straight
F Synchronization ™ Reversed ™ Reversed " Reversed
Frequency Offset [Hz] 0.0
- PPS to PTP Event PPS to rear plug
\ Plolfiswepoybanecin | Internal Ref j |Inberna\ Ref j
Internal PTP Handling RF Sync Source
Role Domain {0 < 255) 0 & OFF
=
= mmE e
Max Slaves Groups -1
(+ Master = L=
Slave Group Membersh =
r Gave ave Group Membership 0=
Peer-to-Peer Operations r
I
EERTRIER UNICAST mode for PTP Messages [
PTP IP Parameters ;Read from File
Master IP Addres: Backup Mzt IP Address M
172.33.40.110 \ [ Read |
Write | | Close

You can modifyjSynchronization Modelandllnternal PTP Handling Modd. You can separate
the PTP master repeater and the Master Repeater as a role. It depends on the position on
the rack or the network posion in the system. In this case senario, there is no external
referense and the Master Repeater will provide his Internal Ref. (VCTCXO) to Slave
Repeater. The 1% choice must be Internal Ref (full) and the role of PTP Handling mast be
Master.




Internal PTP Handling

Internal PTP Handling

Role Domain (0 + 255) a

Master Offset =
" OFF I |
Max Slaves Groups =
{+ Master - 1 ==l
Slave Group Membershi =
" Slave - - L =

Peer-to-Peer Operations [

{ Backup Maste
e UMICAST mode for PTP Messages |
PTP IP Parameters

Master IP Address Backup Mst IP Address
| 172.33.40.110 |

The PTP Slave follows PTP Master as his timing of any transmitting.

You can modify the]Max Slaves Group Numberfjwhich is the maximum number of direction
from the PTP Master who provides the PTP signal. In 2sites case, you can select “1” because
there is just 1Slave Repeater. Slave Group Membership must be 0 on the PTP Master.

f. Modify TRX Operation Mode

KAIROS_ Manager Software [KAIROS| 7

o Configuration 4 | MNetwork Settings
~ Communications = - > i . ) 5 Buffer-

Alarms Configuration 14 Logging Options
[~ Sent- T Controls 3 Main Setup 0 04D3  000B 0000
i i u 1 0000 8003 0000
o o can Statistics 3 I TRX Operating Modes e sscs oooo 0000
Restart... 4 Channels Table 0 0014 FFFF S11B
) . . o T EE00 COO05 0000
Configurations Utility Calibration Parameters 0 0000 1618 =226m
Primary Synchronization . S50 o3k ObE
3 0898 05Cs 0850
TX Control 1 0000 E285 O03FF
RX Control 0 0000 0000 0000
0 0000 0000 0000
Audic Lines Configuration 0 0000 0000 0008

I Subtone/Supertone
~ Received - = Base Station Layer Configuration

Station Basic Data

i - - - - Base Station Operating Modes tics
l : . : : RTP Configuration ged Messages | 709
= Z & T SIP Configuration priesants | B
i T - te [%] 0.56
Clear |
Exit J

| TRX Operation Mode




TRX Confi tion

Operative mode

MASTER BASE STATION ~|

ervice

|F\LL DUPLEX ~|

—Type

ISTAN[}\ALONE |

—Enabling TRX

¥ Enabling TX

| Enabling Main RX

¥ Enabling Diversity RX

¥ Enabling Repeater Mode

[~ PCM 1 (Analog Line 1) Enabled
[~ PCM O (Analog Line 0) Enabled
W Line 3 (Local TRX) Enabled

[ Line 2 (IP Ling) Enabled

v Line 1 {Physical Line 1) Enabled
v Line 0 (Physical Line 0) Enabled

— Active/Hot\Spare Parameters
Automatic Role Self-Switching Time [min] I 430

—30s AUTO ID {needs a codec)

+ Automatic
" Forced OFF
" Forced ON

—Use external PA
Gain [dB] (0+25.5)
Max Input Power [W]

Service Class

& Multimode DMR Tier II Node
" Multimode DMR Tier III Node
" Half-Trunking Repeater

— Analog Selective Calls Configuration

INULL Vl
I 100

Codec to be used

Tone length (10 =+ 255 ms)

Enable Analog Selective Calls sending
Enable Analog Selective Calls reception

Enable repeatition code insertion

U e R |

Enable repeatition code detection

Operation Mode isfMASTER BASE STATION

Read from File I
Write on File I
Read I
Write I




. Slave Repeater Setup

0T o W

Open “SLV.ka” following common procedure.
Modify the same items following common procedure.
Select Base Station Operation Mode.

KAIRDS Manager Software [kaRes] 2

Configuration 3 Metwork Settings
- Communications : = ) ) Buffer
Alarms Configuration 4 Legging Options
~Sent Controls 12 Main Setup 0 0403 0C0B 0000
s . 1 0000 00023 0000
Mo e e e Statictics 3 TRX Operating Modes F 3905 0000 0000
Restart.. 3 Channels Teble 0 0014 TFEFF 25118
2 i - . = F EO0Z CO005 0000
Configurations Utility Celibration Parameters g 000; 1815  34&c
Primary Synchronization ol 290, IREE
E 0898 O05CE 0850
T Control 1 0000 E285 O3EF
R¥ Control 0 0000 0000 0000
0 0000 0000 Q00D
Audie Lines Configuration 0 0000 0000 1783
Subtone/Supertone
Received Bace Station Layer Configuration
e O 1 T R N Station Basic Data
S s T = R s e Ml B s S Base Station Operating Modes I pres:
I o B Cr, e el e RTP Configuration gedMessages | 2
I THET T S - SIDCOHFigU[EtiDH :tMESSmES 0
Geen A RSD AUANE SRGNS RSeuE W te [%] 0.00

Exit |
. = . /
Base Station Operation Mode
Base Station Parameters JF rarameters Master-in-Muaster Parsmetecs
- Mester
Base Station Rals = 1P Ackress TSA TSE ANA
|prospcasTER - [~ present | T
F haip Tier T Hebwork ) Crr
= I Presant B adibess Mecll ——| | =
I ik —es
| I ihsE Netoesty | o T [ R
| [T Become Master on broken canviection Ste1=7) |f r | I s
- Voice/Dizta reception from Master Par FARAH = CE| T t=
Multicast ( st
~pitwork kerameters—————————————— Hrnadaat - TS ARde FAYLOADCH =
: : A TigE |
Voting Deldy [is] [T = & TS BRole PAVLOAGCH =
Beacan interyal fmmsg] I | - e Time [¢] BE] :ﬂj
- Plrysical Co Parameters-
nevle para Accent not registeres erminals |
| Licples Conssk r
C-syscode [hex] woT
i~ Ling L Corgole - Al = Het-Sits Thex] w1
Operating Mode Zl:!:ga!cv g Ao Tier I waffic [~ T4 =
|anacos ar =l Private « ~ETS1 Verskns Complance
| 15777215 Dest OMR 1D ETSI ¥erson 1.5.1 g
ETSI ¥ersion 1.6,1 .4
-Lina 2 Console - PR ETS[ ¥erson 1.7.1 o
o 5
él{dl - ETSI ¥ersion 1.8.1 .4 S T
paratng Mode e it |
: Group 'S -
|CrR. DNLY | rivate - Write on Fil=
Ernis DestOMR I |
| [ o

requirement. B
timing.

d. Modify Base S

Base Station Role is|IBROADCASTER!

ation Role




e. Select Primary Synchronization

_KAIROS Manager Software EKA]RDS 2

o Configuration 4 MNetwork Settings
-~ Communications ——— = = . . Buffer-

Alarms Configuration 4 Legging Options

~Sent Controls i Main Setup 0 04D% 0008 0000

P . 1 0000 0003 0000

L e maym Statistics 4 TRX Operating Modes B e Seoy mao

Restart... 3 Channels Table 0 0410 FFFF S11B

) . . R ¥ E002 CO0S 0000

Configurations Utility Calibration Parameters o0 oooo 1813 3360

Primary Synchronization P daag Jace Imng

F 0898 05CEB 0850

TX Control 1 0000 E285 O03FF

RX Control 0 0000 0000 0000

0 0000 0000 0000

Audic Lines Configuration 0 0000 0000 1722

Subtone/Supertone

Base Station Layer Configuration

Station Basic Data

= Base Station Operating Modes tics
- RTP Configuration ged Messages 14
e SIP Ceonfiguration ol L8 __
te [%] 0.00
Clear ]

Exit |
 PPS Signal Handling
1st Choice Internal PTP | —Internal from GFS/GLONASS — [~ Internal from PTP device ——  —External from rear plug
2nd Choice | Internal Ref (full) hd I ~Validity ——— ~Validity ————— — Validity
Erwe IIm.ernaI Ref (ful) LI & Automatic {* Automatic = Automatic
4th Shoice IInhernaI Ref (full) | " Forced OFF " Forced OFF " Forced OFF
{~ Forced ON {~ Forced ON {+ Forced ON
r—Supergudio Synchronization
rPolarity ————— ~Polarty ———— ~Polari
Lock Freguency [Hz] I 3400 o o t"'
(+ Straight % Straight % Straight
—RF Synchronigaton —————————————————————— " Reversed " Reversed ~ Reversed
Frequency Offskt [Hz] | 0.0
\p _ PPS to PTP Event PPS to rear plug
Do frequeNcy self-correction | Tnternd Ref j IInsuIated LI
\
—Internal PTP Al \ RF Sync Source
—Role {* OFF
" Sync Packets on TS A
' OFF
{~ Sync Packets on TS B
" Master
@ Slave
" Backup Master
—PTP IP Parameters Rz
Master IF Address L&mﬂlel
| 1723340110 \ Read |
x \ e |

In this case separio, the Master\Repeater will provide his Internal Ref. (VCTCXO) to Slave
Repeater. The 1\ choice must be]Internal PTPjand the role of PTP Handling mast be Slave.
And you must edit]PTP Master IP Addressjto get the PTP signal from the Master.




Internal PTP Handling

Internal PTP Handling

Role Domain (0 + 255) 0

Master Offset -l
{ QFF 0 =
Max Slaves Groups
" Master 2
Slave Group Membershi
{* Slave R 2

Peer-toPeer Operations

"~ Backup Maste
Bl UMICAST mode for FTP Messages |
FTP IF Parameters

Master IP Address Backup Mst IP Address
| 172.33.40.110 |

The PTP Slave follows PTP Master as his timing of any transmitting.

use some
PTP Slave becomes Slave Group Master. But it is kind of an option for complicated site
structure. In this case senario, | simply suggest Max Slaves Groups on PTP Slave is
because there is just 1 slave repeater. Basically this number should be the number of Slaves.

You can modify the Max Slaves Group/Number even if it is on the PTP Slave be

Slave Group Membership mustjnot be Ofon the PTP Slave. Each PTP Slave should have
different number except the case of a Slave under Slave PTP Master.

f. Modify TRX Operation Mode

KAIROS_ Manager Software [KAIROS| 7

Caonfiguration 4 | Metwork Settings
- Communications 4 | 5 Buffer-

Alarms Configuration » Logging Options
~Sent- i Controls » Main Setup 0 04DS 000B 0000
A . L o000 2003 0000
e e o Statistics 13 I TRX Operating Modes e 2505 oooo 0000
Restart... 3 Channels Table 0. 0014 FFFF 511B
) . . o ¥ EE00 C005 0000
Configurations Utility Calibration Parameters 0 0000 lEls  =2em
Primary Synchronization - S5 Agoe pa
3 0898 O0SCB 0850
TX Control 1 0000 E285 O03EFF
R¥ Control 0 0000 0000 0000
0 0000 0000 0000
Audio Lines Configuration 0 0000 0000 0008

i Subtone/Supertone
- Received- 1 Base Station Layer Configuration

Station Basic Data

i 5 '8 g 2 Base Station Operating Modes tics
| : . ) : RTP Configuration ged Messages 709
= = =g SIP Configuration f il =
: 22 : te [%] [ 05
Clear ] |
Exit J

| TRX Operation Mode




TRX Confi tion

Operative mode

|SLAVE BASE STATION |

ervice

|Q<LL DUPLEX ~|

~ Type)

ISTANE\ALONE -l

- Enabling TRX

v Enabling TX

¥ Enabling Main RX

¥ Enabling Diversity RX

¥ Enabling Repeater Mode

[~ PCM 1 {Analog Line 1) Enabled
[~ PCM 0 {Analog Line 0) Enabled
v Line 3 (Local TRX) Enabled

¥ Line 2 (IP Line) Enabled

v Line 1 (Physical Line 1) Enabled
¥ Line 0 {Physical Line 0) Enabled

r Active/Hot\Spare Parameters
Automatic Rale Self-Switching Time [min] I 430

—30s AUTO ID {n&eds a codec)

' Automatic
" Forced OFF
" Forced ON

\

~Use external PA
Gain [dB] (0+25.5)
Max Input Power [W]

Service Class

¢ Multimode DMR Tier II Node
= Multimode DMR. Tier III Node
" HalF-Trurking Repeater

Operation Mode is|[SLAVE BASE STATION.

Codec to be used

Tone length (10 + 255 ms)

Enable Analog Selective Calls sending
Enable Analog Selective Calls reception
Enable repeatition code insertion

Enable repeatition code detection

 Analog Selective Calls Configuration

INULL - l
I 100

A[00

Read from File I
Write on File I
Read I
Write I




C. Beacon Duration Time (Common Setup)
a. Select Base Station Layer Configuration.

KAIROS_Manager Software [KAIROS| 7

= Configuration 4 Metwork Settings
- Communications - = = . . 5 Buffer
Alarms Configuration 3 Logging Options
[~ Sent- 1 Controls 4 Main Setup la paEs szoa oooo
—_—m s : 1 0o0DO0 0003 0000
Statistics 3 TRX Dperating Modes Fr 3301 0000 0000
Restart... L4 Channels Table 0 0410 FFFF 311B
: : o e F AECO CDOS 0000
Cenfigurations Utility Calibration Parameters 1 @Fon 1C1E EFET
Primary Synchronization e e
F 0853 05CEB 0BS5S0
TX Control 1 0000 E084 O3FF
RM Control 0 0000 @D00 0000
0 0000 0000 0000
Audio Lines Configuration 0 0000 0000 17ES
Subtone/Supertone

Base Station Layer Configuration I

Station Basic Data LG

Base Station Operating Modes

- Receved -

RTP Configuration pedMessages [ &
SIP Configuration [EtMessages 0
ate [%a] 0.00

Clear |

Exit ‘
|Base Station Layer Configuration|
Configuration Reports
Hang Times [30 ms ticks] (0 + 3276 Internal Timings
Enable Repeater Mode v < L 16 U DMR Status <
Direct Mode Reception r Private Calls 150 Current Second - Timeslot -1
Enable Half Trunking r Digital Mode Enabled ey CurrentExtended Tmeslot | 1
Send RC on Same Timeslot r Group Calls =0
Display IDLE Packets r Data Response TSA  TSB
Manual AT bit handing r Last Received Tmeslot 2 3
TSA TSB
Enable ETSI Tier I features r S 1 Frequency offsetrx [Hz] i g
TRANSMITTING —T— Time offset rx me] TocaBlioions
TG act as... RX: act as... Timeslots Validity [30 ms ticks] RECEIVING T Error Vector ) )
Last Received Color Codes
[ Basesibon © | ..BaseStaon @ [ Automatic 7 | || MeTomsDRECT T | s [ :
.. Mobile Staton | ... Mobile Station ¢~
Network Delay [30 ms ticks]
MAIN Color Codes AUX Color Codes [v Automatic 8 j
RX =1 | px
- | RY Pkts Advance [30 ms ticks] [ o j
x [ 5 ™ I

Distance for timing adv [Km] [
Accesso Reading
Save to EEP
Repeat
| reap Read T Rem i
Reading Write
e | ==

You can modifyjChannel Hang Timelit affect Beacon Duration Time. You must modify this
value to each repeaters and it must be same value for expected site roaming behavior on
subscriber units.

This affect for voice and data transmission. Channel Hang Time does not allow any
interruption from subscriber units which use Busy System Lockout during the timer. | do not
recommend to setup long duration for this setting.



2.4.3sites Roaming System

o 5wl it Sitmat

Order ssmple

Fzites STANTARD MULTISITE

st [Fela

Mota

Frimary sync

Saceng Sync

FTF Masztar

PTF Backup Mastar

Lsbar

Licanse_|Extarmal

Fanal

Site s Tier2
Sizad

Sicmd

Site Aoy e with Ascig Ms

Sitel

Unitl: Master Repeater

Site2

Unit2: Backup Master Repeater
Site3

Unit3: Slave Repeater

Urit]  [Master Me ster Internel Aef. Intermal Aef ReE-SETUIP| RA-DMR-L[Wi2 EAfE 17
Unit  |Slave o Internal FTP Internal Ref. + RASETUP|KA-DIMB-L{ N5 RAREIv
Unia [slaue Erodcastar Internal FTF Intarnal maf K2REL]]




ve]

Master Repeater Setup
Modify the same items following procedure 2.3. (Master Repeater Setup)

Backup Master Repeater Setup

Pick a Slave Repeater for Backup Master Repeater.

Modify the same items following procedure 2.3. (Slave Repeater Setup)
Select Base Station Operation Mode.

KAIRDS Manager Software [kaRes] 2

Configuration 3 Metwork Settings
- Communications : = ) ) Buffer
Alarms Configuration 4 Legging Options
~Semt—— Controls [ Main Setup 0 0403 0COB 000D
s . 1 0000 00023 0000
Mo e e e Statictics 3 TRX Operating Modes F 3905 0000 0000
Restart.. 3 Channels Teble 0 0014 TFEFF 25118
2 i - . = F EO0Z CO005 0000
Configurations Utility Celibration Parameters g 000; 1815  34&c
Primary Synchronization ol 290, IREE
E 0898 O05CE 0850
T Control 1 0000 E285 O3EF
R¥ Control 0 0000 0000 0000
0 0000 0000 Q00D
Audie Lines Configuration 0 0000 0000 1783
Subtone/Supertone
Received Bace Station Layer Configuration
e O 1 O . . O P Station Basic Data
S s T = R s e Ml B s S Base Station Operating Modes I pres:
I o B Cr, e el e RTP Configuration gedMessages | 2
TER T . SIDCOHFigU[EtiDH :tMESSmES —0
GeifEE Tgesnoa Temome oo s memses e e [3] 0.00
Clear ;

Exit |
. — . /
Base Station Operation Mode
- Base 1P —Master 4o T
- Base Statian Rl - il e T ddress TSA TSE ANA
[FRosncasTER B ¥ present [17z335000 r meiniianf
{-fionr r Badup Master ~Tier I ke [ il s
= e
it i g IV Present T address Mode T I [ r
= Jelabegks — Net {0 = 511 i I =
S [ Become Master on broken connection G047 ,.—E.— r T EfR A
PP Skt wiceData receplion from Master Far FAR A = f 2R Y
Multicast L TR T
HNetwork Farameters Broadcast = fefifec [Faioance
z ol ,_ =
Votng Delay 1] = = Ukicast i TS B Raie PATLORD CH =]
I
Bescon interyal [mm:ss] = ﬁ tde Time [g] 3 :d
Physical Consale Parameters
= Accepl not registsred t=mnak 173
DA Packets Framing Made FUlkCeipies Trautle )
. Coyxode e [ ooos
Coutle Packet i Single Packet ~Lire 1 Comde—ﬂﬁﬂi—{:‘:- Het-sits [rex] [ o0 |
LN Compression Rab= [« =1 Operating Morke Emergency flonTier Dhaffic [~ 754 TSB
Group r~
et o MAINLY AMALDG 1 prate r —ETEl Versons Compiisnce
i = 15777215 Dest OMR 10 ETS1Versicn L5.L @
3 ETS! Varsion LE.L f
Digita r Lire 2 Console T - ETSI Version 1.7.1 T
: 1 Version 1B, T
e Emergency AR _ Read fromFie_|
Group r
ECE Rl el MWt oncie |
B Dest OMR 10 _ ved |
Write

You must all check in|[Backup Master setup




d. Select Primary Synchronization

_KAIROS Manager Software iKA]RDS 2

o Configuration 4 MNetwork Settings
-~ Communications ——— = = . . Buffer-

Alarms Configuration 4 Legging Options

~Sent Controls i Main Setup 0 04D% 0008 0000

P . 1 0000 0003 0000

L e maym Statistics 4 TRX Operating Modes B e Seoy mao

Restart... 3 Channels Table 0 0410 FFFF S11B

) . . R ¥ E002 CO0S 0000

Configurations Utility Calibration Parameters o0 oooo 1813 3360

Primary Synchronization P daag Jace Imng

F 0898 05CEB 0850

TX Control 1 0000 E285 O03FF

RX Control 0 0000 0000 0000

0 0000 0000 0000

Audic Lines Configuration 0 0000 0000 1722

Subtone/Supertone

Base Station Layer Configuration

Station Basic Data

i ot it e RN i Base Station Operating Modes tics

:: :: - :: :: :: :: :: :: :: N RTP Configuration ged Messages 14
e ot ol e = SIP Ceonfiguration ft Mesrages o8
R te [%] 0.00

Clear I

Exit I
Prlmary SynCh ronization
—Synch ization mode — PPS Signal Handling
1st Choice Internal PTP i —Internal from GPS/GLOMASS | ~Internal from PTP device——  ~External from rear plug
2nd Choice IIntemaI Ref (full) - l —validity ——————— —validity ————— —validity ———————
|Internal Ref (ful) = % Automatic " Automatic
IIntemaI Ref (full) ;I " Forced OFF " Forced OFF ¢~ Forced OFF
" Forced ON " Forced ON + Forced ON
dio Synchronization
~Polarity—————— ~Polarity ————— ~Palarity —————
ncy [Hz] IW
* Straight {+ Straight {* Straight
~RF Synchronizagion ~ Reversed " Reversed ™ Reversed
Frequency Offset 1dz] | 0.0
\ - PPS to PTP Event PPS to rear plug
Do frequency sgf-correction | Internal Ref LI IInsuIated LI
—Internal PTP Handling \ RF Sync Source

Rl Domyjn (0 + 255) I 0 & OFF

@ B Master Bffset | 0 j " SyncPackets on TS A
Max Slaves\Groups 1 == (" SyncPackets on TS B
" Master =1
Slave Group Mambershi | =
" Slave z z L=
Peer-to-Peer Opelgtions -
% Backup Master UNICAST mode for Messages [

IP Parameters Read from File I
Master IP Address Backup Mst IP Address Write on File I
| \1?2.33.40.110 [ 23ma1n Read |

-

In this\case senario, this Slave Repeatek becomes Master Repeater when the Primary Master
Repeatér offline. The 2" choice must beInternal Ref. (fulland the role of PTP Handling
mast bg Backup Master.|




Slave Repeater Setup

Modify the same items following procedure 2.3. (Slave Repeater Setup)
Select Base Station Operation Mode.

KAIRDS Manager Software [kaRes] 2

Configuration 3 Metwork Settings
- Communications : = ) ) Buffer
Alarms Configuration 4 Legging Options
~Sent Controls 12 Main Setup 0 0403 0C0B 0000
s - 1 0000 00023 0000
Mo e e e Statistics (3 TRX Operating Modes F i9cs oooo  gooo
Festart.. 3 Channels Teble 0 0014 FEFF 35113
2 i - . = F EO0Z CO005 0000
Configurations Utility Celibration Parameters g 000; 1815  34&c
Primary Synchronization ol 290, IREE
E 0898 O05CE 0850
T Control 1 0000 E285 O3EF
R¥ Control 0 0000 0000 0000
0 0000 0000 Q00D
Audie Lines Configuration 0 0000 0000 1783
Subtone/Supertone
- Received Bace Station Layer Configuration
e O 1 O . . O P Station Basic Data
S el e, | EEEEE e e S s Las Base Station Operating Modes I frs
I o B Cr, e el e RTP Configuration ged Messages 2
I THET T ™ - SIFConFiguratiDn :tMESSmES 0
Geen A RSD AUANE SRGNS RSeuE W te [%] 0.00
Clear |
Exit
Base Station Operation Mode
- Base Station 1P -Master-to- Master larameters
~Base Staticn Rak - ot 1P Addre TSA TSB ANA
== 0 TP Address. =
GROADCASTER. - 7 Present [z3am Tkl kil g
San i (B Backun Magter ~Tier 100 3 [mfl) Glmi
=] e I SEEE
- ¥ Ppresent P Address Madel =
™ Thses 172.33.40. 112 ne@est) [0 ]| FEiEE
~Radio Netwark Mode | bt b s S n Site 1+ 7) - —(] L [ ks i
: O
I Mltisit= Smidcast | [ Voice/Dita reception from Master Par PARATE | =] L Em
Multicagt 25 BTy i
Histwirk Parameters ast r T3 ARl [eanomm =
AR i & TS E Role FAYLOAD CH =
I
Sescon interval firmiss] I :I Tdle Tine [5] 3 e
i nca Arcent not registered tEmminak ira
DR Packets Framing Mode PR e Consie =]
— Cmyecedefedd [ oo
Dauisle ket | Sigie Packet - =
e Fa g =] Line 1 Coneole A & Met-Sitz [hex] acan
LAN Compression Rat= | ] = " Emergency Alow Tier [Tiraffic [~ 754 TSB[
Operafing Mods il -
= eIl mAloE =] prae ~ETS! Versicns Complincs
15777215 CestDMA 1D ETSI Yersian L5.1 “
anzlag [ ETSI Versian L6.L (%
Digit=! r Line 2 Carsole = ETSI Yersion 1.7.1 (ad
;J{al r{-. ETSI Yersion 1.3.1 - 46
Operating Madz G{'“"DC"C“ A Read from File |
R L ] __ iz onFie |
B7Tes DestOMR D _ rean |
Write I Clese
You must edit|Bac up lviaster ress.



c. Select Primary Synchronization

KAIROS Manager So‘f‘Mafe_iKA]RBS ?

Configuration 4 MNetwork Settings
-~ Communications ——— Buffer-
Alarms Configuration 4 Legging Options
~Sent Controls i3 Main Setup 0 04D% 0O00B 0000
P . 1 0000 0003 0000
L et e Statistics 3 TRX Operating Modes B e Seoy mao
Restart... » Channels Table 0 0410 FFFF 311B
. . R ¥ E002 CO0S 0000
Configurations Utility Calibration Parameters o0 oooo 1813 3360
Primary Synchronization P daag Jace Imng
F 0898 05CEB 0850
TX Control 1 0000 E285 O03FF
RX Control 0 0000 0000 0000
0 0000 0000 0000
Audic Lines Configuration 0 0000 0000 1722
Subtone/Supertone
= i Base Station Layer Configuration
S R Station Basic Data
e Raadicl SEEh i aaCE B = Base Station Operating Modes tics
I —————— Z RTP Configuration gedMessages [ 14
T EETEEeSE omienr i nEtEEs Em = SIP Ceonfiguration ft Mesrages o8
de drhorier BER 2 e & te [%] 0.00
Clear I
Exit I
Pri mary Synchronlzatlon
—Synch ization mode — PPS Signal Handling
eteRac IInbemaI PP LI —Internal from GPS/GLOMASS | [~ Internal from PTP device——  ~External from rear plug
and Choice [Internal Ref (ful) =l ~Validity ——————— ~Validity ——————— ~Vaiidity
srdChoice  [Internal Ref (ul) ~l &Y eatiomatc  Automatic
4th Choice IIntemaI Ref (full) ;I " Forced OFF " Forced OFF ¢~ Forced OFF
" Forced ON " Forced ON + Forced ON
—Superaudio Synchronization
~Polarity ————— ~Polarity ————— — Polari
Lock Frequency [Hz] I 3400 i i t"'
* Straight {+ Straight {* Straight
~RF Synchronization ~ Reversed " Reversed ™ Reversed
Frequency Offset [Hz] | 0.0
) PPS to PTP Event PPS to rear plug
Do frequency sef-correction | Internal Ref LI IInsuIated LI
—Internal PTP Handling RF Sync Source
Rl Domain (0 + 255) I 0 & OFF
@ B Master Offset | 0 j " SyncPackets on TS A
¢ Master Max Slaves Groups | 1 ::II " SyncPacketson TS B
Slave Group Membership | =
 Siave ave Group Membership =
Peer-to-Peer Operations -
¥ Backup Master UNICAST mode for PTP Messages [
~PTP IP Parameters esdlamide
Master IP Address Backup Mst IP Address Write on File
| 172.33.40.110 | 172.33.40.112 Read
S

You must edit[Backup Master Repeater IP Addresslon all of Slave Repeaters.




2.5.3sites Simulcast System

35ites Simuls st T Comiantinonal with & scup bstor Sandard Seies Simuicastl Orderssmpie;  Ssias STANDSAD 1M U LCAST
Sital mals Mods Backup Mastar Primary Sync Sacondary unc FTF Mastar PTP SaciupMastar [Labor Licansa [ Estamal Fanal
Uritl Master Master Internal PPS interraifef Cl KASETUP [KA-DMA-L KALIT2 [KAGPS | GPS-ANT [KA-RY 1y
Unit? _ [dlaum o Intarral FPE Irtarnal FTR o HAZETUF A DA APS-ANT |HARH1Y]
” Uri=  [slave IntarnzlFFE Irzarmal FTF KASETUF RO OME L EASITZ KA GPS | GPSANT | KA RAIv

Sitel

Unitl: Master Repeater

Site2

Unit2: Backup Master Repeater
Site3

Unit3: Slave Repeater




A. Simulcast Repeater Setup
a. Modify the same items following procedure 2.4. (for each repeater role)
b. Select Base Station Operation Mode.

KAIRDS Manager Software [kaRes] 2

0000 0000 0000
0000 0000 1783

= = Configuration 3 Metwork Settings
~Communications ———— : = ) ) Buffer
Alarms Configuration 4 Legging Options
~Semt—— Controls 12 Main Setup 0 0403 0C0B 0000
s . 1 0000 00023 0000
Mo e e e Statictics 3 TRX Operating Modes F 3905 0000 0000
Festart.. r Channels Teble 0 0014 FEFF 35113
2 i - . = F EO0Z CO005 0000
Configurations Utility Celibration Parameters o 0000 1E1S  F4&T
Primary Synchronization ol 290, IREE
E 0898 O05CE 0850
T¥ Centrol 1 0000 E2BS 03FF
R¥ Control 0 0000 0000 0000
(a]
(a]

Audie Lines Configuration

Subtone/Supertone

Bace Station Layer Configuration

Station Basic Data

i e e A i i i e Base Station Operating Modes I hics

I o B Cr, e el e RTP Configuration gedMessages [ o
T i R Rl SIP Configuration piliemages I —
Gt aww SRSE AGEE SaER ATen W te [%)] 0.00

Base Station Operation Mode
- Base -IP ~Tier I C 1] [ [ Master-to-Master Parameters ——
~Mastsr 4
Has= Siation Rok TP Ak TSA TSH ANA
= TP Address TP Address [ i
|MasTER =l I Peeserl i 1 r_ 0] o
Stard-tlone I Tier T Network r 2] i
Audia Geteray ] = 2t r s o s
= 1P Add Model I -
Mo TREO(IM) TH-miemupt handig. [ 'i LR | ——— rrr
Mt {0 % 511 )
Risdio Hetvork Mad= it i Sk= (027 - - r A EIl
1uitste = £ eman | T 2R
R : 75 & Role [PavioaDcH =
TSE Rok [ Pavi e
inting Delzy [1s] El PAYLDADCH =
Beacan interval [mmiss] 0530 Icke Time [s] I 13 ==
[ Physical Console Parameters -
et Accept not regeten=d terminals L]
DIMR Pack=ts Framing Mod| FulDuplex Consolke (=1
Comoben o
Dowbie Packet = - Met-
: Line 1 Congole il = Met-HE [hex] 001
LEN Compresson Rate = e M a:gerq ; Moo Tier Thaffc [~ 1SA  TSB [
T end-tone —— [ANALOG ONLY = 3 ~ET=l ersions Complance
= I 16777215 " DestOMRID ETSI Vergion 2.5.1
G ETS1 Yersion 1.6.1
e || e
Cperating Made Emeen Yk it || readfomeie |
Graup & "
MR CRLY Z pvae _ Vitzonfie |
[ 677755 Dest OMR I fead
it

You must select
Simulcast.

[Simulcast Mode] Beacon Interval Time is not available when you select



C.

Select Primary Synchronization.

KAIROS Manager So‘f‘Mafe_iKA]RBS ?

— Communications

Configuration
Alarms Configuration

Controls

Statistics
Restart...

Configurations Utility

MNetwork Settings
Legging Options
Main Setup

TRX Operating Modes
Channels Table

Calibration Parameters

Primary Synchronization
TX Control
RX Control

Audic Lines Configuration

Subtone/Supertone

Base Station Layer Configuration

Station Basic Data
Base Station Operating Modes
RTP Configuration
SIP Ceonfiguration

Buffer-

0 04D% O0O00B 0000
1 0000 0003 0000
F 35C5 0000 0000
0 0410 FFFE S11B
F E00Z C0O05 0000
0 0000 31B1S 3B6C
5 3h40 93C4 DDDF
F 0898 05CEB 0850
1l 0000 EZB5 O03FF
0 0000 0000 0000
0 0000 0000 0000
0 0000 0000 17R2
tics

ged Messages 14
ct Messages 0

te [%6] 0.00

Clear I

Buit

Primary Synchronization

TP IP Parameters

Master IP Address

Ba#p Mst IP Address

[ 172.33.40.110]

'/

I

You must selec

Internal PPS|for 1%t Choice.

Read from File I
Write on File I
Read I
Write I

Sy ization mode ~ PPS Signal Handling
I 1st Choice IInternaI PPS (GPS/GLONASS) LI r—Internal from GPS/GLOMASS - ~Internal from PTP device ——  ~External from rear plug
nd Choice | Internal Ref (full | ~Validity ~Validity —Validity
3rd Choice IInternaI Ref (ful) LI * Automatic * Automatic & Automatic
4th Choice |1nnema| Ref (full) - " Forced OFF " Forced OFF " Forced OFF
" Forced ON " Forced ON ~ Forced ON
- Superaudio Synchronization
r~Polari r~Polari r~Polari
Lock Frequency [Hz] | 3400 ? k4 ty ty
% Straight ¥ Straight {+ Straight
—RF Synchronization " Reversed " Reversed " Reversed
Frequency Offset [Hz] I 0.0/
- / PPS to PTP Event PPS to rear plug
Do frequency self-correction | Internal Ref LI IInbernaI Ref ;I
/
— Internal PTP Handling / RF Sync Source
Role Domain {J + 255) I [\ & OFF
Master Qffset —1
mC| | oo
Max Slgves Groups | -
% Master : 1=
Slave Group Membership [ -
" Slave £ £ LS| |
Peef-to-Peer Operations -
" Backup Maste
SRS UNJCAST mode for PTP Messages [

Close I




2.6.1P/RF Link Mixed System

|Gite1

w RF Down FFUp

Qe sampla:

T

Rals [ Baceup Mastar Primary Sync Second Syec PP Maszar TR labor |ucsnee |External |Panal
Uritl Measter Master Interna | Ref riternal Red. HASETUR | KA-DM A Njis waaKd
Unit2 Link Down 1o Net AF Link Dowr: Internal FTF rternal Red, HASETUF [KA-DMRLN/A
Uritd Slave Brondcaster < internal PT] mternal fed. HAGETUP [ KA-DIR-L N/A RARK 1y S
Unitd Slave Brondeaster internal PTI mternal Red. HASETUP | KA DIALY N/ e
Uprs | LinkUptoMaster FtUnkup RFLink [DMR} Irtarnal Ret. ] |n.ssrup & DMRAJ L

Unitl: Master Repeater

Unit2: RF Down Link Repeater on Master Site

Site2

Unit3: Backup Master Repeater

Site3

Unit4: Broadcaster on Slave Site

Unit5: RF Up Link Repeater on Slave Site

- These 2repeaters have to be connected by PPS cable.




o

Master Repeater Setup

Select BDCST MST SITE.ka.
Modify the same items following procedure 2.4. (Master Repeater Setup)

Backup Master Repeater Setup
Select BDCST SLV SITE.ka.
Modify the same items following procedure 2.4. (Backup Master Repeater Setup)




0

RF Down Link Repeater on Master Site Setup

a. Select DOWNLINK MST SITE.ka.
b. Modify the same items following procedure 2.4. (Slave Repeater Setup)
c. Modify Base Station Role
~ Base Station = 4 - Master-to-Masher Parameters ——
rBaseSmbonRale ———————————————— Mastct 1P Address 1P Address TSA T5E ANA
|k Down To NET = [ Present 172.33.40. 110 r | B I
L Backup Master Tier I Network: r S =
I5 ; Bt || | =11
[ Present IP Address Model [ e =
5 [" ThsBS 172.33.40. 111 Net {1 + 511 ,1'11\1:74 r e
[ Erecome Mastat o bechin comsctinn e 'f r [7 EE R
Vaioe Diate recepton from Mester Far PRRE = r ==
e IS P [Farom e =
Unicast (] T3 E Rl mﬁ

rdeTire [5] = =

Fhysical Console Parameters

Accept ot registered terminala =)
Ful-poph Consde =
Ceyscodehes] [ ooos
~Lne 1 Conzole izl P Het-5ite [hex] o0
i i 1 -
Cperating Mode mem % aliow Tier [T traffic [~ TS A TSB T
ey annoe =] oo - ~ ETS[ Versons Complance

L6TT7ZLS Dest MR D ETSI Yersion 1.5.1 w

TSI version 16,1 &~
Uine 2 Consale o ETSI Yersion 1.7.1 ‘g
i i 751 Yersion 18,1 s
Cperztng Mode PRy Read fom Fle |
Group ¥ : 2
TR LY B [ _Mriteonie |
16777215 Dest OMLID

Base Station Role ilelNK DOWN TO NET

d. Modify TRX Operation Mode

~TRX Confi ion ~ Analog Selective Calls Configuration

- Operatve mode rEnabing TRX———————— Codec to be used MULL - I
RF LINK-DOWN NCOE | [ Enabling T .
I [¥ Enabling Main RX Tane length (10 + 255 ms) 100
[~ Enabling Diversity RX
rvice I~ Enabling Repeater Mods
[¥ PCM 1 {analog Line 1) Enabled . .
IFU DUPLEX ;I [# PCM O (Analog Line 0) Enabled Enable Anzlog Seleciive Calls serding -
\ v Line 3 (Local TRX) Enabled Enable Anzlog Seleciive Calls reception ™
v Line 2 (P Line) Enabled . .
T Enatl L da insart
ype [ Line 1 (Physical Line 1) Enzbled nable repeattion code inserbon =
IST.ﬁND A\OI\E - |+ Line 0 {Physical Lne 0) Enzbled Enatle repeattion code detedtion ~

r Active /Hot-Skare Parameter

Automatic Role\Salf-Switching Time [min] I 430

305 AUTO ID (needs a codec)

* Automatic
" Forced OFF
€ Forced ON

—Use external PA \ 5 Service Class ———————————————————— Read from Fle |

Gain [dB] (0+25.5) | * Multmode DMR Tier IT Nod= Write on File |
" Multmode DMR Tier I1I Node

R ] I jv " Half-Trunking Repester —IREEd

Operation Mode is|RF LINK-DOWN NODH




0T O

RF Up Link Repeater on Slave Site Setup

Select UPLINK SLV SITE.ka.

Modify the same items following common procedure.
Select Primary Synchronization

KAIROS_Manager  Software EKA]RGS s

Configuration 3 Metwork Settings
- Communications Buffer-
Alarms Configuration 4 Legging Options
~Sent Controls 2 Main Setup 0 04D% 000B 0000
1 0000 0003 0000
b N Statistics 4 TRX Operating Modes ¥ 3305 0000 0000
Restart... 3 Channels Table 0 0410 FFFE S11B
) . . o T E00Z CO0S 0000
Configurations Utility Calibration Parameters 0 0000 1819 386C
Primary Synchronization I Pl 3hag paGh Chopp
F 0833 05Cs 0850
ontrol 1l 0000 EZ285 03FF
RX Control 0 0000 0000 0000
0 0000 0000 0000
Audio Lines Configuration 0 0000 0000 1722
Subtone/Supertone
—R 1 Base Station Layer Configuration
s Station Basic Data
N e S b R Base Station Operating Modes tics i
g RTP Configuration ged Messages 1
e s i st il e i s SIP Configuration el a
dr Gohenel EER 3 i te [%] 0.00
Clear !

| Primary Synchronization

Sy ization mode  PP5S Signal
t Choice IRF Link (DMR} j' r~Internal from GPS/GLOMASS - —Internal from FTP device——  ~External from rear plug
2nd Choice IInberna\ Ref (timing only) = — Validity r Validity r Validity
3rd Choice IInterna\ Ref (timing only) ;I & Butomatic % Automatic " Automatic
4th Chaoice IInterna\ Ref (timing only) ;I Forced OFF ™ Forced OFF i+ Forced OFF
¢ Fareed ON €~ Forced ON £~ Forced ON
r~Superaudio Synchronization
—Polari —Pal Polari
Lock Frequency [H2] IU— ‘olarity ‘olarity 'olarity
(% Straight ¥ Straight i+ Straight
—RF Synchronization " Reversed " Reversed " Reversed
Frequency Offset [Hz] I 0.0
PPS to vent FFS to rear plug
Do frequency self-correction | IInherna\ Ref LI IImJernaI Ref j
~Internal PTP Handling RF Sync Source

Domain (0 + 255)
Master Offset

Max Slaves Groups

(™ Backup Master

TP IP Parameters

Slave Group Membership | 0 j

Peer-to-Peer Operations
UMICAST mode for FTF Messages

T
o =
Mt =

-
r

Master IP Address

Backup Mst IP ess

The synchronization sourse is RF Link Do
(DMR) and the role of PTP Handling mast be

signal by a cable backside.

i+ OFF
" SyncPackets on TS A
i Sync Packets on TS B

Read from File
Write on File
Read
Wirite

Repeater. So the 1°* choice must be
because this repeater will provide PPS

RF Link






d. Modify Base Station Role

| Base Station L Master-to-Master Parameters
Maste
Base SatonRole | st PAddress  TSA TS3 ANA
1P Address
ILINKUPTD MASTER | [~ Present r | B EE
g - Backup Master [ Tier IIT k r l— ENEE
el iy ) C I Presert 1P Address Madel ™ =| [F oEo
ke TREQ{TM) TH-interrupt handling = I~ Thses l— —= I l— rrr
= Net (0 +511) o
I~ Beroms Master o braken connection —— r— r ENENE
Par PARAD = r (ENENE|
=1
- Network Piameters TS A Role PAYLOADCH
TS B Rol =
Vaoting Delay jts] 1 ::ll ole PAYLOADCH —5
Beacon interval\mm:ss] j Idle Time [s] 3 j
i~ Physical Console Parameters——————————
bvs Accept not registered terminals I3
~DMR Packets Frami Full-Duplex Conscle r
C-syscode [hex] 0003
Double Packet Single Packet [Line 1Consgle —— Net-Site [hex]
Alcal & b= om0
= |
LAN Compression Rate ] = P Emergency Alow Tier I traffic [~ T5A  TSB [
Group (ol
—Act as Master for... T4 end-tone —— IMMNLV ANALOG LI Private (ol ETSI Versions Compliance
Mone & a r 16777215 Dest OMR 1D ETSI Version 1.5.1 (o
Timeslot & ol e ETSI Version 1.6.1 (ol
[line2Comsole
Timeslot B (ol Didjtal r ine 2 Console e = ETSI Version 1.7.1 -~
Emergen ~ ETSI Version 1.8.1 (o =
Operating Mode gency _Readfrom e _|
Group (o e
DMR ONLY | private r rite on File

16777215 DestDMR ID Read
Write

\

Base Station Role is|LINK DOWN TO MASTER.]

e. Modify TRX Operation Mode

~TRX G tion  Analog Selective Calls Configuration
|- Operative mode rEnabling TRX——— Coder to be used INULL - l
v Enabling TX
RF LINK-UP NODE LI E Enablmg Main R Tone length (10 + 255 ms) I 100
|¥ Enabling Diversity RX
[ Service I~ Enabling Repeater Mode
I~ PCM 1 (Analog Line 1) Enabled . .
IF"\ DUPLEX ;I [~ PCM 0 (Anslog Line 0) Enabled Enable Anzlog Selective Calls sending -
|¥ Line 3 (Local TR¥) Enabled Enable Analog Selective Calls reception Il
|¥ Line 2 (IP Line) Enabled . . .
rT Enabl Lild d ki v
ype [ Line 1 (Physical Line 1) Enabled nable repeatition code insertion =
ISTAND A&ONE ;I |v Line 0 (Physical Line 0) Enabled Enable repeatition code detection W

~ Active/Hot-Spare Parameters
Automatic Rolé\Self-Switching Time [min] 430

—30s AUTO ID (neeljs a codec)

@ Automatic
" Forced OFF
" Forced ON

~Use external PA

\ | Hy ServiceClass ———————————— Read from File
Gain [dB] (0+25.5) I * Multimode DMR Tier I Node \Write on File
¢ Multimode DMR Tier III Node
Max Input P I ; —I
el s 1l > {~ Half-Trunking Repeater B
\ Virite
\

Operation Mode is|RF LINK-UP NODE. |




0o oo m

Broadcaster on Slave Site Setup

Select BDCST SLV SITE.ka.

Modify the same items following common procedure.
Select Base Station Operation Mode.

KAIRDS Manager Software [kaRes] 2

Configuration 3 Metwork Settings
- Communications : = ) ) Buffer
Alarms Configuration 4 Legging Options
~Semt—— Controls [ Main Setup 0 0403 0COB 000D
0 La]
Statistics v TRX Operating Modes E e e
Festart.. » Channels Teble 0 0014 FEFF 35113
2 i - . = F EO0Z CO005 0000
Configurations Utility Celibration Parameters g 000; 1815  34&c
Primary Synchronization ol 290, IREE
E 0898 O05CE 0850
T¥ Centrol 1 0000 E285 OIFF
R¥ Control 0 0000 0000 0000
0 0000 0000 Q00D
Audie Lines Configuration 0 0000 0000 1783
Subtone/Supertone
- Received Bace Station Layer Configuration
Station Basic Data
Base Station Operating Modes I pres:
RTP Configuration ged Messages 2
SIP Configuration filMesages 0
: te [%] 0.00
Clear ;

. = .
Base Station Operation Mode
Base Station Paramelers . [Frarametens Masterdo-Masler Pararmel e
Bes= Sialion Rale Pexer =T Faddes  TSATSE ANA
[proapeasTR. - ¥ Present [THmim r =N
r - Tier T Hebwork | =] R
\ nE ; [~ Present P Address Macel T (mil) S
et metio + 510 | [ = G =
S S [~ Becoms Master on broken connacton S lf | = i
‘ AT i | ~Voice/Diata recention from Mastsr par [ raRaE =4 LIl e
~Hetwork Farameters ——————————————— Qﬂi;; g TS ARole [Panicanch =
voting Cefay [t=] E Unicast { T5ERak [ PavicancH -
Beacon noirval fmmiss] | Idle Time [} I 3 e |
pt rot registered terminals 1=

3
;
&
=

e el
Line 1 Console ol Met-5 [rex] Qoda

i
- o = =
LAN Compressian\Rate Oisating Modé EGr':LrPgerI:y C Alow Ter Niraffic [~ 1584 TS5E]
MAINLY ANALCG 1 Private (& ETSI versons\omplnrce
BT Diest DVRLID ETST Version 1.5) @
ETSI Wersion 1.6.1 1 !
Lire 2 Consoh e
re 2 Console: Aical e Ers[\la's!.m L7.L £
ETEI Vergion L3.1 f
3 Emergency AeadframFle |
Opereting More i L AEARTRED |
[owR oviy 3 e _witgonrie |

16777215 Dest VR ID Resd |
|

Modify Base Statiop Role

Base Station Role is[BROADCASTER]



e. Select Primary Synchronization
_KAIROS Manager Software iKA]RDS 2
Configuration 4 MNetwork Settings
- Communications Buffer-
Alarms Configuration 4 Legging Options
~Sent Controls i Main Setup 0 04D% 0008 0000
P . 1 0000 0003 0000
L e sere s Statistics * TRX Operating Modes ¥ 3scs o000 0000
Restart... 4 Channels Table 0 0410 FFFF 311B
) . . R ¥ E002 CO0S 0000
Configurations Utility Calibration Parameters o0 oooo 1813 3360
Primary Synchronization P daag Jace Imng
F 0898 05CEB 0850
TX Control 1 0000 E285 03FF
RX Control 0 0000 0000 0000
0 0000 0000 0000
Audic Lines Configuration 0 0000 0000 1722
Subtone/Supertone
= i Base Station Layer Configuration
S R Station Basic Data
e Raadicl SEEh i aaCE B = Base Station Operating Modes tics
I —————— 2 RTP Configuration ped Messages 14
T EETEEeSE omienr i nEtEEs Em = SIP Ceonfiguration ft Mesrages 0
de drhorier BER 2 e & te [%] 0.00
Clear I
Buit I

Primary Synchronization

— Synck ization mode — PPS Signal Handling
Eigirs IEX‘H”E‘ PPS (full) LI ~Internal from GPS/GLOMNASS - —Internal from PTP device ——  ~External from rear plug
d Choice  [Internal Ref (full) =l ~Validity ~Valicity ~Validity
TugE= IInbemaI Ref (full) ;I @ & @+ Automatic " Automatic
4th Ch IIntemaI Ref (ful) LI " Forced OFF " Forced OFF " Forced OFF
" Forced OM ~ Forced OM ¥ Forced ON
—SuperaudidSynchronization
~Polari —Polari ~Palari
Lock Frequen 7] 0 ty ty ty
{* Straight {* Straight {* Straight
—RF Synchronization i~ Reversed ~ Reversed " Reversed
Frequency Offset [Hz] | 0.0
: PPS to PTP Event PPS to rear plug
B Eweney SEIF{""E@”” | Internal Ref LI IInsuIated LI
— Internal PTP Handling RF Sync Source
Domain (0 + 25 I 0 & OFF

Master Offset

= Sync Packets on TS A
{~ SyncPackets on TS B

Max Slaves Groups

Slave Group Membership

Peer-to-Peer Operations
UNICAST mode for PTP Messages

Read from File I
Write on File I

Read
-

—PTP IP Parameters
Master IP\Address

Backup Mst IP Address




f.  Modify TRX Operation Mode

TRX Ci tion ~ Analog Selective Calls Configuration

Operative mode Enabling TR Codec to be used INULL 'l
¥ Enabling TX
[sLave Base sTaTION Rl Wi 9 Tone lengtn (10 + 255 mg) | 0

¥ Enabling Main RX
¥ Enabling Diversity RX

—§ervice ¥ Enabling Repeater Mode
¥ PCM 1 (Analog Line 1) Enabled
IFBQ_ DUPLEX, LI [ PCM 0 (Anslog Line 0) Enabled Enable Analog Selective Calls sending |
\ ¥ Line 3 (Local TRX) Enabled Enable Analog Selective Calls reception -
¥ Line 2 (IP Line) Enabled
T . —
ype [ Line 1 (Physical Line 1) Enabled Enable repeatition code insertion ~
7

|grm|3 \%ONE LI ¥ Line 0 (Physical Line 0) Enabled Enable repeatition code detection

—Active/Hot-3pare Parameters

Automatic Rold Self-Switching Time [min] 0

308 AUTO ID (neels a codec)

' Automatic
" Forced OFF
" Forced ON

r~Use external PA (mg| Service Class — Read from File |

Gain [dB] {(0+25.5) I (+ Multimode DMR Tier 11 Node Write on File I
{~ Multimode DMR. Tier 11T Node

PR b I j' = Half-Trunking Repeater RE—EdI

\ \Write I

\

Operation Mode igSLAVE BASE STATION|




Order sample.

MULTEETTE & Addition sl fepe ster
SRR

¥ K - ; * fiole Mode Friman 5 FTF Master | PTF Bockup Masimr [L=bor  |License |External [Pan=)
2 == . g == 5 Uritd Slmne Irterral Red, Internmi =t RASETUF] K A-Drdfi-L]
“ . Unit2 Tinstar W Limh o Intarnal F10 e o af 7
AF Down AFUp Urit Sive v int=rnal 117 incanz bk v
Unitd Siave Int=fnsl 717 incarnz Rk
Units. LinkUp to Mastar RF Link Uz RF Link [DWR) o

Unitl: Broadcaster on Master Site

Unit2: Master / RF Down Link Repeater on Master Site
Site2

Unit3: Backup Master Repeater

Site3

Unit4: Broadcaster on Slave Site
Unit5: RF Up Link Repeater on Slave Site

- These 2repeaters have to be connected by PPS cable.




A. Broadcaster on Master Site Setup
Select BDCST MST SITE.ka.
Modify the same items following procedure 2.4. (Slave Repeater Setup)

T o

B. Master / RF Down Link Repeater on Master Site Setup
a. Select DOWNLINK MST SITE.ka.
b. Modify the same items following procedure 2.4. (Master Repeater Setup)
c. Modify Base Station Role
~Base Station 3 - Tier IHI Controll [™ i Master-to-Master Parameters —
Hase Station fole Vazizr R S — IPAddess  TSA TE ANA
[masTer - ™ frosn: = = (|
tand-Alone Bachup Magter ————————————— ~Tier I Network r el slis
St L | I~ Pirs 1P Address Model — =i [T B i
toTRECTM) Th-nmriptharding. [~ == = En AN
| Nerfo+51 0 r S e
~Rad\NetworkMode —————————————— 1 Ste i s T I o r iz lp 2 =
= il e
tiite Smucast i PARAE 2 F
_N:h-u-k PXametes TS ARale PAYLCAD G =
Vioing Delay iz 3 TS B Role PAYLOAD CH ==
Bearon intzrva\mm: 53] = =2 [de Time =] I 3 =
onsole
! Aczeptnct regictered terminals i~
DMR, Packets Framka Mode Ful-Duplex Consdie 13
Ceyende frex] [ opo3
Dotble Packet Line 1 Cansale T = Net-Site fhes] | CIT
AN Comprassion Rizts Cviaing biacks 2.:‘:;:2":, ; dlow Ter L waffic [~ TSA  TEE
[rervanacs =l ppe o ~ET5I Yersions Complance
[ 16777215 DestTMR D ETSI Versian L 5.1 &
ETEI Yersian 1.6.1 &
~line 2Consple —————————————————— ETSL Versian L 7.1 I
al-cal ® :
Operating Mod El'n;ro:nc\r ‘l: B & Read Fom Pl |
[prr oy £ [ S _ mreonrle |
I 167TTIS Deat DM ID e |
Wit

Base Station Role isfMASTER

d. Modify TRX Operation Mode

~TRX Confi ion ~ Analog Selective Calls Configuration

- Operatve mode rEnabing TRX———————— Codec to be used MULL - I
[+ Enabling TX
| Linic-powm NooE = e — Tane length (10 £ 255 ms) 100
[~ Enabling Diversity RX
rvice I~ Enabling Repeater Mods
[¥ PCM 1 {analog Line 1) Enabled . .
IFU DUPLEX ;I [# PCM O (Analog Line 0) Enabled Enable Anzlog Seleciive Calls serding -
\ v Line 3 (Local TRX) Enabled Enable Anzlog Seleciive Calls reception ™
v Line 2 (P Line) Enabled . .
T Enatl i de inzerk
ype [ Line 1 (Physical Line 1) Enzbled nable repeattion code inserbon =
IST.ﬁND NJNE LI ¥ Line 0 (Physical Lne 0) Enabled Enatle repeattion code detedtion =

r Active /Hot-Skare Parameter

Automatic Role\Salf-Switching Time [min] I 430

305 AUTO ID (needs a codec)

* Automatic
" Forced OFF
€ Forced ON

—Use external PA \ 5 Service Class ———————————————————— Read from Fle |
Gain [dB] (0+25.5) | * Multmode DMR Tier IT Nod= Write on File |
" Multmode DMR Tier I1I Node
Max I LP I
axInputPower [1] I jv € Half-Trunking Repester =

\

\
Operation Mode is|RF LINK-DOWN NODH




Common Procedure on RF Linked Repeater

a. Select Channel Table
KARCS Manager Software lmROS 7

0000 Q000 0000
0000 0000 T7&2ZR

Cenfiguration 4 Netwaork Settings
-~ Communications ———— <! 4 Buffer-
Alarms Cenfiguration 3 Logging Options
rSent—— Controls 3 Main Setup 0 03EE 0505 0000
- - 1 0000 0003 0000
Statistics 4 TRX Operating Modes B s e B
Restart.. [ 3 Channels Table 0 0017 EFFE 1338
. " — T 0002 COOS 0000
Cenfigurations Utility Calibration Parzmcters 0 0000 1616 BFS0
Primary Synchronization 3 4348 ZRCB ETIS
7 0898 O05CE8 0850
TX Control L 0000 C584 003F
RX Cantrol D 0000 0000 @000
D
0

Audio Lines Configuration

SubteoneSupertone
Received Base Station Layer Configuration
. . .. . Station Basic Data
i e Base Station Operating Modes fics
[ = RTP Cenfiguration bedMessages [ 20
[ = | st A R

Exit I

| Channel Table |

Channel 0 |Channel 1| Channel 2 | Channel 3| Channel4| Channel SI Channel 6 | Channel 7 | Channel 8 | Channel 9 | Channel 10 I Charﬂ_’l

Main TX Subtone Main R Subtone
Channel Name I Channel 0
. % TCS Freq. [Hz] ¥ TCS Freq. [Hz]
Channel Spacing[KHz] |12,5 - ¢~ DCS Code [oct] " DCS Code [oct]
TX Frequency MHz] | 442.235000 | 1413 | 1413

RX Frequency [MHz] I 432,235000
TX Power [W] Uplink Emerg. Subtone [Hz] 0.0

TCS Hold on RX [ms] 500
Subtone Deviation [Hz] 250
Superaudio Frequency [Hz] 1]

Max Continuous TX [s]
TX Cutoff Delay [ms]
RX Squelch level[dB]

W%%%
Q<A «

RX Squelch Hysteresis [dE] 5.0
Channel Present P25TXNAC ——— 1 P25RX NAC
Channel Enabled
Enne Enabe ' Default % Default
Simplex shift ~ an ~ an
AMALOG Mode - o Yn - o Yn
ETSI DMR Mode - = - =
MotoTREO (TM) DMR Mode — | —> |

P25 Digital Mode
POCSAG Mode

RX T
Squelch Tail Cutoffon TX

Main DMR. Color Cod 2 -
Squelch Tail Cutoff on RX an olor Code | 1 jT_.|

neTes AuxDMR Color Code [ 1 —f 1 —

K minimil

ISquelch Tail Cutoff on RX}nust be checked on RF Linked Kairos.




b. Select Base Station Layer Configuration

KAIROS Manager Software | KAIROS | 7
Configuration » Metwork Settings
G e Buffer
Alarms Configuration 3 Logging Options
~Sent Controls » Main Setup E 043 8202 0000
S ; 1 0000 0003 0000
o o Statistics b TRX Operating Modes {f 2sp0 ocoon onoo
Restart... » Channels Table 0 0010 FFFF 311B
) . - o F AE00 CO005 0000
Configurations Utility Calibration Parameters 0 0000 1413 TEEL
Primary Synchronization . A4S0 SALE TEeES
F 0898 0SC8 0850
TX Control 1 0000 C404 OOFF
RY Control 0 0000 0000 0000
0 0000 0000 0000
Audio Lines Configuration 0 0000 0000 T6ER
Subtone/Supertone
o ived Base Station Layer Configuration I
i ——— Station Basic Data
real B e mekiai ey Beipad miecis Base Station Operating Modes tics
L RTP Configuration ged Messages E
SE SOSITUSE SO Imm DESORs maiases SIP Configuration [t g
S Fhsnd Baeln 23 i e te [%] 0.00
Clear I
/ Exit |

/

IBase Station La¥er (-Zonfigurationl

G tion -~ Reports
Hang Times [30 ms ticks] (0 + 3276 Internal Timings
Enable Repeater Mode r 9 [ ] ( ! g
" ’ DMR Status
Direct Mode Reception - Private Calls Current Second - Timeslot NjA - 25
Enable Half Trunking r Group Calls Digital Mode Enabled Current Extended Timeslot 125
I Display IDLE Packets = Data Response TSA TSB
lanual AT DIt handing Last Received Timeslot 0 0
TSA TsB
Enable ETSI Tier III features r e Frequency offset rx [Hz] 0 0
[HEMTLCS Time offset rx [ms] 0.000 | 0.000
rRX:actas.. Timeslots Validity [30 ms ticks] RECEIVING Error Vectar 0 0
Last Received Color Codes 0 0
i - ]
: ’7|_ Automatic 325 MSTOMSDIRECT r— 71 — Last Trangmitted Data Types 5 e
.. Mobile Station
Network Delay [30 ms ticks]
- MAIN Color Coles - AUX Color Codes vkﬁ\utumat\c 5 =
G| ||| ———
A =
™o ™ 1=
Accesso Reading————
r Repeat Save to EEP |
F Read | | Rehang write
WRITE Close I

\

You must enable|Display IDLE Packet|

n RF

Basically TX/RX acts are set to Base Station. But

RF Linked Kairos.

Channel Hang Timer m

ust be set to

inked Kairos.

Mobile Stationjmust be checked for RX acts on

o have enough synchronization.



3. Additional Information
3.1.Add Hot Standby Repeater

Order ssmple. STANDARD 3 NOLESITE & 141 Hot Standby

Zhites Tier Git 141 2
STANDARD 3 NGLESITE
siral - - [Rane taods Backip Mastar FrimarySpne Sacond Sync FTF Master | FTPBa Aaster |Labor Licensa Ecternal |Panal
Wastar \nzsrna | Rt Incarna (Rt A
+ ﬁ’—' KR
Wzstar Inzernal Rl Incarmal Rl A :
“ Broadcaiter Inceina FTE Incarnal el v WA [waeemxii
SSitas Tiard Sits Raamin g with Sackus Master [ =1 Hot Standby [Recommand] Tirdar cample STANDARD 5 WELESITE & 1-1 Pt 3ta ndby
Jsizes STANDARD MULTLEITE
sizat [Fois Mode Sachup Master Frimary Sy Second sync PTF Wasiar | PTP Backup Mastar | Labor Licansa Eccarnal |Fanal
i 2 : e - FTUF | KADME ;
Unitl_|Master Masta [T T R 7 e
Unitz__|Masted Mastar i VASETUF | KATMR-L [
m Unit3 _[Stave Sromdeantar ] rimrna 7 e - 7 VAEETUP|ADMR-L WA |Na  |Ramkal
Unit4 |5Jm Broedcaster o KASETUP|KA-DMR-L|  N/a  |N/A AR W]
Sited
6lis Sl Tiaes Cotant Mt 1oLt Maitar Racaminsrdadh Srdarsample. 4T 45T L1 Hiot Sranany
1 InULERST
Sitat - =5 Hode Baztip F i FIP Mannr | TP Baciun i [ [
Unis|temee Tamsrer cermal PP imemain o |en
Unizt_[tezseer e Inzernal s memaifet P [T [l I,
Unis2|tstar Taastar Incarnal PFS ImsmaiRar WiGFs | SREnT
Unis3|Siave 3 Inzarmal FPE Inzmrnal FTF 2 Wa_[vaipe |ERET |Kamrie
unizs [siave Broadeasser Inzernal RS Inzernal FTF [ [reserie|paommafkasirs | wm |keces |ersent [keanied

BBB

When you add Hot Standby Repeater into system, you must consider which repeater can be redundant.
Above picture is a recommended structure with hot standby repeater.

Kairos System must have Master Voting Repeater and Master PTP Repeater when you will use PTP sync
between sites. Then you can have Backup Repeater for both function. But Hot Standby Repeater is not
available to PTP Master function.

Here is the case of lost repeaters.

Lost Repeater System Behavior
Voting Master Repeater No Intersite Call in the system.
PTP Master Repeater No synchronization between sites.

Voting Master is the most important repeater in the system. The system will continue to work without
PTP Master Repeater. To having Backup Voting Master Repeater, you must setup PTP Master to a Voting
Slave Repeater. And you can add a PTP Backup Repeater into over 3sites system in this case scenario.

You can follow the setup procedure 2.2 when you add Hot Standby Repeater into system. But please
consider which repeater will have Voting Master or PTP Master.



3.2.Appendix A

The reason why we have default data file for some case is the Kairos Manager has too much detailed
setup items.

| picked the important setting on each display. You have to take care this portion based on the structure
which customer requested but you do not need to take care in case standard structure case which |
mentioned on this document.

Base Station Operating Mode

Voting Delay: This is a parameter for Voting Master Repeater when the voter repeat voice/data
streaming to Broadcaster Repeaters. Please check Appendix B to see the parameter example.

Base Station Parameters - IP Parameters —Tier III Controller 1 Master-to-Master Parameters
Master T
B Station Role - 1 IP Add TSA TSE ANA
o PRI 1P Address TP Address i !
MASTER, x| [~ Fresent | ST e
Stand-Alone ' ~Backup Master - -Tier III Network- r == A
Audio Gateway i : = r e E
= resent IP Address Model -
MotoTREO{TM) TX-nterrupt handling [ 'E KTl ,——-—-—-——-—-— L - - ]7 rer
L ! hiifss Net {0 + 511) [ h)
~Radio Netwark Mads - ! I Becotiieer Dbl erETIEno Site (0 7) T | O [ EEE
— T [[EEE
Multiste Smulcast Par FARAE
T ) i TS A Role PATLOADCH —
3 75 B Rob e
I \ioting Delay [ts] 3 ﬁ e PAYLOAD CH —T
Eeaconinterval [mm:ss] 0:30 ﬁ Tdle Time [s] 13 —j
Physical Console Parameters : :
Accept not registered terminals [
DMR. Packets Framing Moda Full Duplex Cansole [
I C-syscode [hex] 0007
Daouble Packet Single Packet i : : et S =
li Line 1Consale aleal P Net-Sitz [hex] [ 0001
LAN Compression Rate [ [i} ﬁ | Operatiig Mode zmergency i Allow Tier I fraffic [ TS A TS
| | R L i roup
-T¥ end-tone 1 {ANALQG onLY j' Private " (~ETSI Versions Compliance -
16777215 Dest DMR 1D ETSI Version 1,5.1 &
Analog | ETSI Versicn 1.6.1 @
. |7z £ &
Digital | Line 2 Consale Al & ETSI \c'ers!m 171 v
- E - ETSI Version 1.8.1 £ af .
Operating Mode mergency Read from Fie
,—‘ﬁ Group £ Write on Fil
DMR. DNLY ¥ Priviate e rite on File
16777215 Dest DMR. 1D Ecad |

Wite |




Base Station Layer Configuration

Network Delay/Rx Packets Advance: There are parameters for all repeaters to have synchronized

transmit timing. Please check Appendix B to see the parameter example.

Distance for timing adv: You must setup this parameter for RF Linked System even if it is simulcast
system to having synchronized transmit timing. Please modified following site location.

Configuration Reports
Hang Times [30 ms ticks] (0 + 3276
Enable Repeater Mode v . L 11 7
. ) DMR. Status
Direct Mode Reception r Private Calls 150
Enable Half Trunking r i
G call ,7 Digital Mode Enabled  m—
Send RC on Same Timeslat r RS 150
Display IDLE Packets r Data Response 16
Manual AT bit handling r
Chi | TSA TSB
Enable ETSI Tier III features r anne 15
TRANSMITTING  m— —
TX: act as... RX: act as... Timeslots Validity [30 ms ticks] HEZEIIE
... Base Station (¥ r 32 j M5-TO-MS DIRECT | — —

... Mobile Station

MNetwork Delay [30 ms ticks]
MAIN Color Codes AU Color Codes - 8 j

[ 5 = [ 5 =
5 . 5 .

RX Pkts Advance [30ms ticks] [l=

Distance for timing adv [Km] 0

RX RX
™ T

EE! [
I

Accesso Reading

W || e | O
£a Readin
WRITE g

TX Control

Internal Timings

Current Second - Timeslot
Current Extended Timeslot

Last Received Timeslot
Frequency offset rx [Hz]
Time offset rx [ms]

Error Vector

Last Received Color Codes
Last Transmitted Data Types

NJA - 16
116

TSA

TSE

0

0

0

0.000

0.000

0

0

Write

9

9

Save to EEP

Close |

HP filter: These parameters are for RF Linked System. Based on Kairos structure, you have to have fixed

value for RF Linked system. But you do not need to take care these because the base default date file for

RF Link will cover this parameters.

TX Configuration
% HP filter Maotch Delay Modulation §
v I— r 5[ Dps msus| nisw - IE5
Mull
Ena km
TCS/DPL encoder
Parameters of transmission TX Measures Access
MNominal deviation [Hz] 1500 Current Deviation [Hz] | o | READ
Supertone tane [Hz] o Limiter (dB) 0.0 L

[ Max Cont. Tx [z]

¥ Hold Time [me] 550 Reading Save to EEP
Read

[~ Enable Tx end tone TX Module Status Set
Repeat

Chan Bandwidth 12,5kHz » m Limiter On Reading




RX Control

HP filter: These parameters are for RF Linked System. Based on Kairos structure, you have to have fixed
value for RF Linked system. But you do not need to take care these because the base default date file for
RF Link will cover this parameters.

Configurazione RX

0 Demodulation Squelch Notch HP filter Delay line
. A
g % BM w| = Force release r r - W — |1 msks % 4)))
Mull
Speed
Reception Timeout [ms] [i] == Ena km [T
Medium hd
Status and Measures
LP fiter Rx Treshold[dem] [ -140.0

Primary RX

Main/Diversity Presence | mos

TCS/DPL decoder RSSI Main [dBm] -129.4
—>En RSSI Diversity [dBm] 1308
Peak deviation [Hz] —
Der:odu\a‘.hon Access Reading Estimated SINADp [d8] .
Channeling 12,5kHz - | nead | Offset of received carrier [Hz] =
Squelch Settings ‘ = - Squelch released | me———
Write Cont. Reading r
Treshold [dB SINADp] 20.0 Hi-Perf active | Fe—
Hysteresic [dB SINADp] 5.0
Set | Save to EEP | Close

Below Picture is provided by Radio Activity. You must follow this structure.

Master

| Expandar | | H.P 300 Hz2 | | Expandar | | H.P 300 Hz |
Foar #'"'Lb'cél'@ """ : i :'"'"*""Lb'cﬁrgp_f""* """ i
[ | Line 2 17 H ne2Rin |- ] | Line 2P = Lnezipin |:
[} ! [

_____ e e e ] . | o R T T

Link up | m:_‘”h' : | HPIOHZ |
i audio T i




3.3.Appendix B

You must modify some parameters from default data file to having the system works correctly based on
the system structure if the customer’s requirement was out of this document.

Standard Structure which this document covered

- 2level IP Linked System

_m Net. Delay =6
_m RX adv timing =0

Net. Delay =6
L8 RX ady timing =0
Voter delay =3

- 2level IP and RF Linked Mixed System

Net. Delay =8

Met. Delay =8 Net. Delay =2 RX adv timing =0
RX adv timing =0 RX adv timing = 6

P
|
1
1 : o T At 85 RX: Bk @5
I # |
| SLAVERF | | s |
l ' RX adv timing = 0
ESIAVERE @ 3z o T essS=sss

Voter delay =3

Net. Delay =6
RX adyv timing = 2



Optional Structure which this document did not cover

We must consider the system and network design following Radio Activity Team when we sale these
optional System Structure.

- Over 3level IP Linked System using]Sub-Master Repeater

Net. Delay = 8 .
RX adv timing=0 Net. Delay =8

Voter delay = 3 ) _m RX adv timing =0

_m Net. Delay = 8
_m RX adv timing=0

Net. Delay =8
L RX adv timing =0
Voter delay =5

*Sub-Master is one of role on Kairos.

- Over 3level IP and RF Linked Mixed System using Sub-Master Repeater

Net. Delay = 10

RX adv timing =6
Voter delay =7

Rol eAXIS = Master
Role DSP = Link DWN

Net. Delay = 14
RX adv timing =0 Net. Delay = 14

Net. Delay = 14
RX adv timing =0

RX adv timing = 0

Net. Delay =2
RX adv timing = 12

/ !
SLAVE RF STl
N ——— — | TSP
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:

1

1

1

1

| SLAVE RF : Net. Delay =6
-t E;t C,IQQJ,_ax,f 6 10 RX adv timing = 6

| ! RX adv timing = 2 E&;}xﬁuiéﬂisnnﬂ Lok Role DSP = Link DWN
I SLAVE RF Role AXIS = MST Link ~ BOIEAAS=

Lo 2YER ! RO, n Role DSP = Link UP

Role DSP = Link DWN



- Pipeline RF Linked System

Net. Delay =18 MNet.Delay=6 Net.Delay=16 Net. Delay=10

Net. Delay =20 Net. Delay =2 py o4, =3 RX adv = 16 RXadv=6 RX adv = 14
RX adv =0 RXadv=18  yoter delay=- Voterdelay=4 Voterdelay=- Voter delay =8

D-LINK.  SLV-IP

_______________________

D-LINK  J-LINK

i SLAVERF | ! S-MST_RF | S-MST_RF Net. Delay = 14
RX ady = 10
Voter delay = 12

_______________



