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products listed above and the system configuration. The intended purpose of all technical
descriptions herein shall be, to improve your understanding of the product specification and
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1 Outline
1.1 Confirmed version information

1. Outline
This document summarizes the basic information necessary to construct Tier 3 Trunking System
using KAIROS.

1.1. Confirmed version information
Version of various Software confirmed when editing this material is as follows.
» KAIROS Firmware
® OS: Linux 2.4.31 Version 01, Build 07
® KAIROS (Base Station): 1.6.B.1_stable
® DSP: Version 4.5C
® PLD: Version 4.13
» Tier 3 Controller: 1.0.5.0
» KAIROS Manager: 1.7.9



2 What’'s DMR Tier 3 Trunking
2.1 Overview of KAIROS Tier 3 Trunking

2. What's DMR Tier 3 Trunking

In a Tier 3 "Trunked" radio system the number of channels is much lower than the number of
potential users, but, the use of channels is optimized while minimizing waiting as the traffic
channels are assigned only when needed.

The following picture shows the basic elements of a Tier 3 system.

%v Trunking

3 A System
3 = Controller

I

Dispatching
Server

P Network Management
Dispatchers System (NMS)

The system consists of a certain number of channels called traffic channels (Payload/ Traffic
channel) and a channel dedicated to the management of the system: the Control Channel (TSCC).
The Control Channel is always in transmission and it is controlled by the Tier 3 Controller (TSC -
Trunking System Controller in the picture above) which is responsible for regulating the access of
the networked terminals allocating the channels as appropriate.

2.1. Overview of KAIROS Tier 3 Trunking

» KAIROS Tier 3 Trunking supports a larger Traffic Capacity with enhanced call function, security,
and provides comfortable communication for easier user operation than the Tier 2 Conventional
System.

» Multiple applications run on the reliable Linux OS in KAIROS.

» Since KAIROS can install Trunking Site Controller to itself as software, there is no need to
separately prepare an industrial server for TSC.

» KAIROS can simplify the system configuration in the site, the number of equipment is small,
power consumption is low, heat generation can be suppressed. It also improves reliability in
case of failure.

» 16mil types of Unit ID and Group ID are possible.

» The KAIROS Tier 3 Network structure is based on the Distributed controller structure. This
architecture reduces processing load on each cell, reduces the required IP bandwidth, and
speeds up the communication channel allocation process.

» Combined with Simulcast, KAIROS Tier 3 can build Tier 3 Trunking in a very wide area.

» Migration from Tier 2 to Tier 3 is easy. KAIROS currently in use on Tier 2 can be changed to Tier 3.



2 What’'s DMR Tier 3 Trunking
2.2 Centralized controller or Distributed controller for TSC redundancy

2.2. Centralized controller or Distributed controller for TSC redundancy

This document describes TSC programming information for Centralized controller mode unless
specified.

2.2.1. Centralized controller

This is a basic simple Tier3 controller application that a TSC in a system manage traffic for all
sites.

Almost of the contents in this manual is written for this “Centralized controller” mode.

Sitel Site 2 Site 3 Site 4
Carrier3
Carrier2
Carrier 1 %—H}

2.2.2. Distributed controller for TSC redundancy

This is a special application for redundancy.

By having plural TSC in a system, it could have redundancy for TSC, but it causes increasing IP
traffic and busy communication between TSCs.

Ask JVCKENWOOD before ordering in case you are considering this application.

Site 1 Site 2 Site 3 Site 4

Carrier 3
Carrier 2

Carrier 1




3 Preparation to use KAIROS for Tier 3
3.1 Make a system configuration diagram

3. Preparation to use KAIROS for Tier 3

Necessary equipment is as follows.

» KAIROS Repeater: One physical channel is set for one KAIROS. A single physical channel can
be used for two logical channels. Also, please make sure that all KAIROS Firmware is same
version.

» KA-VOC-2: This is an option board that has DMR Vocoder and GPS receiver. Install it in the
KAIROS main body.

» Flat Cable: It is for Synchronization between KAIROS in the same site.

» KAIROS Manager: It is a programming software for Windows for frequency setting, color code
setting, Tier 2/ Tier 3 switching, Tier 3 Controller writing, and part of Tier 3 setting, etc.

» KAIROS Web: Connect to Web Server in KAIROS by Firefox browser, set up dedicated IP
address of Trunking Site Controller (TSC), and start TSC, etc. Firefox is recommended as a
browser.

» KAIROS Network Management System (KA-NMS): Connect to Tier 3 Controller in KAIROS by
the browser and make detailed setting of Tier 3. Firefox is recommended as a browser.

3.1. Make a system configuration diagram

In order to set up KAIROS Tier 3 Network, it is necessary to input many items to various
applications such as KAIROS Manager, KAIROS Web and KA-NMS.

Let's create a system configuration diagram before setting up to reduce mistakes.

[Example]
T Freq Fx Freg
MaSter 1P Address Color Code | Color Code Base TX Freq

4573125 452 3125

TSC CHI1 172338551 iy oo 1

172335510 457 000

457 3625 452 3625

CH2 1723350652 oo 1 oo 1




3 Preparation to use KAIROS for Tier 3
3.2 Tier 3 License

3.2. Tier 3 License

3.2.1. In case purchasing new KAIROS

Please order Tier 3 license at the same time of ordering KAIROS system.

TSC and NMS license are also needed for a KAIROS that role has TSC. For ordering those
licenses, please refer to the AN-20-0002 “Application note KAIROS License Information” for more
detail.

3.2.2. In case changing current KAIROS Tier 2 to Tier 3

Tier 2 KAIROS can be changed to Tier 3. In this case Tier 3 license is required.

TSC and NMS license are also needed for a KAIROS that role has TSC. For ordering those
licenses, please refer to the AN-20-0002 “Application note KAIROS License Information” for more
detail.

To check the license status, use KAIROS Web.
Enter KAIROS IP Address in Firefox's address bar and press Enter.

Radio Activity KAIROS Web Int: 3 [EGESN=TE RS del[T=Tge ety T (TR

| & @ 172.33.95.91

Click “Setup” — “Keys” to see the Current license Status.
If the Tier 3 license is Expired, please purchase it and perform Activation.

QRN Current keys status:
DMR licence iz activated for LIFETIME
Analug licence iz activated for LIFETIME

[ Tier 3 licence iz activated for LIFETIME
Met Control licence I= activated for LIFETIME
SNMP licence is activated for LIFETIME
POCSAG licence is activated for LIFETIME
MTCS licence is activated for LIFETIME
Simulcast licence is activated for LIFETIME
P25 licence is activated for LIFETIME
TX licence is activated for LIFETIME
SIP licence is activated for LIFETIME
Amateur Radio Features licence is activated for LIFETIME
Raw Port licence iz activated for LIFETIME
Audio from web licence iz activated for LIFETIME
VVF Features licence iz activated for LIFETIME
S-Trunking licence iz activated for LIFETIME
1i) redupdancy ligengs . o — — s actiyated for LIEETIME

rMuIti—Site Trunking_liu:enu:e iz activated for LIFETIME [
NMS licence iz activated for LIFETIME
TSC licence iz activated for LIFETIME
Number 20 licence has EXPIRED

Note: Multi-Site Trunking license is required to all of the KAIROS repeater in a multisite system.




4 Setting

4. Setting

[Important Notice]

When restarting KAIROS and shutting down, please be sure to operate by the power button
operation, KAIROS Manager operation, or KAIROS Web operation.

If it suddenly turns off the power supply and cuts the power supply to KAIROS, it may not start
normally the next time.

» KAIROS Power button

> KAIROS Manager

KAIROS equipments remote control - KAIROS <MST SITEL cm-

2 |KAIROS | 7
Configuration 3
=i ) —— Status Buffer —
Alarms Configuration 2
= Controls » 4|——‘ ’7 0446 03E3 |
4 st  —0
Restart--- 3 SIP Layer
Configurations Utility % BASE STATION Layer
TRX Layer
DsP
PLD :
Main |
KAIROS
Reboot

SHUTDOWN (HANDLE WITH CARE)
Restart a Remote KAIROS

> KAIROS Web

dio A Home Audio POCSAG Setup Sel
C A o & s
Infinite Solutions & <
R — - Band information
- ? | Band Description UHF 400 MHz - 470 MHz
Configure - ~
Cm‘ Minimum Frequency[Hz]
Test Maximum Frequency[Hz] Restart
Trace Standard Duplex Step[H
—weh- | Magic code Chose what you want to restart:
BE EEm— ) et i Safe reboot |-
HEETIE | - Szfe reboot
Configure \Band Type TRX Layer |
Channels - PLD
: |
Define ( N——— pgp  —
Select Software Update: Base Station Layer
E——
Loop Test Base Station/Tier 3 Controller| Main ERTWEEA
Tier 3 Gateway
DSP File: ENTWEEA
Configuration Web Interface
B —T ;
Main PLD File: Operating System ENTWEEA
—
Layers Kernel File: Trap Handler ENTUEEA
RTP TLC Handler
¥| Apply update after upload(if k: E considerel
Restart ... If this is selected, at the end of thi PTP Handler
SIP Handler
. Kairos Update All - update all Reset to factory default and restart
Heala Karos update.tgz File: | 5. ‘ 2 | Poweroff 1

10



4 Setting
4.1 Basic Setting Procedure

4.1. Basic Setting Procedure

Basically, the setting procedure is as follows.

1) Installing Tier 3 Controller by KAIROS Manager (4.2)
2) Setting up KAIROS by KAIROS Manager (4.3)

3) Run TSC by KAIROS Web (4.4)

4) TSC setting by KA-NMS (4.5)

TH Freg RX Freg
MaSter [P’ Address Color Code | Color Code Base TX Freg
=
4573125 4523125
TSC CH1 172339591 i o
y,
1723358510 57,000
457 3625 452 3625
CH2 1723358552 o 1 oo 1
N J I
Y T~
1) Install TSC by KAIROS 2) KAIROS Manager 4) KA-NMS
Manager
3) Run TSC by KAIROS Web
4) KA-NMS
4.2. Install of Tier 3 Controller
4.2.1. How to confirm the existence of Tier 3 Controller
First decide KAIROS (TSC) to be used as Tier 3 Controller.
Confirm whether Tier 3 Controller is installed in KAIROS or not by the KAIROS Web.
Click Tier 3 from the menu on the left side of KAIROS Web.
The result can be confirmed with TIER 3 COMMANDS at the bottom of the screen.
(@ 172.33.95.91/page/t3_conf.html
Home Audio POCSAG Setup Sel. Call
loo = oot &
Network
Configure
i Control Base Station Class: ANALOG/DMR_TIER_2 node [=]
Test
Trace Compliance to ETSI Tier III version: 1.5.1 E
) Web
TS Allow Tier II traffic when BS is set to Tier III mode: Not Allowed =
_Ccnfigure )
_Channefs Idle Time[=]: 3
N Tier III Timeslot A Use: Payload Channel =]
Select
Loop Test | Tigr 111 Timeslot B Use: Payload Channel =
Configuration System Code: 3
Main
Layers Accept all terminals, not only registered ones: true E
RTP
éestart Tier 3 controller IP Address: 0.0.0.0
—Xo |EB

SIP Monitor
_—

Heal a Kairos TIER 3 COMMANDS
Tier 3 Controller is NOT installed on this equipment

11




4 Setting
4.2 Install of Tier 3 Controller

4.2.2. Install of Tier 3 Controller

Install of Tier 3 Controller is done by KAIROS Manager.
Select Base Station from Software - Upload.

Select a Source File for the Tier 3 Controller and click Upload.

o Software Upgrade - KAIROS <BDCST UHF SITE 1= = 2|

—Item Source File -
{* Base Station ’7}: ‘\Radio_Activity WAIROS\Software StoreVT3_Controllerra_ct3-mirna0.9.8. 2rd-20181001170857_axis. tar.gz
" DsP

" PLD |

i~ SIP Server

4.2.3. Confirm installation result of Tier 3 Controller
Make sure Tier 3 Controller is installed in KAIROS on KAIROS Web.
The result is displayed in TIER 3 COMMANDS at the bottom of the KAIROS Web.

TIER 3 COMMANDS

Tier 3 Controller is installed on this eguipment.
Tier 3 Controller is NOT running.

Start/Restart Tier 3 Controller | Stop Tier 3 Controller | Remove Tier 3 Controller

12




4 Setting
4.3 Setting up by KAIROS Manager

4.3. Setting up by KAIROS Manager

4.3.1. Service Class setting

By the KAIROS Manager, set whether to work KAIROS on Tier 2 or Tier 3.

Select "Multiprotocol DMR Tier Il Node"

This setting is done for all KAIROS in the network to work as Tier 3.

Not only KAIROS which works as TSC but also KAIROS which roles as Payload requires the
same setting.

P |
| .
TRX Configuration Analog 5elective Calls Configuration |
1
Cperative mode Enabling TRX Codec to be used NULL -
v Enabling TX
|MASTER BASE STATION = £ Tone length {10 € 255 ms) 100

v Enabling Main RX
[v Enabling Diversity RX
Service [~ Enabling Repeater Mode
¥ PCM 1 (Analog Line 1) Enabled

Role inside the Cell DISABLED

] Enable Analog Selective Call di
||| o =l pawo ndeg une o) eates Eratle Andlog Scecte Cals receptor -
| v Line 3 (Local TRX) Enabled J B =
T [v Line 2 (IF Line) Enabled ™
v Line 1 (Physical Line 1) Enabled
|SINGLE UNIT j Iv Line 0 (Physical Line 0) Enabled
|
Service Class
Active/Hot-Spare Parameters
bizige " Multiprotocol DMR. Tier IT Node
Automatic Role Self-Switching Time [min] 480 {* Multiprotocol DMR Tier III Node
SRT-DL Feati
30s AUTO ID (needs a codec) Working Channel Handling cature
=l
-

f*" Automatic Enable Changing from 1/0 I
? :;EZE: g;F Enable Changing from Metwork I Auto ID Gallery
f Enable Changing from Audio Tones [
Use external PA I~ Enable Changing from Selective Call [~ Read from File |
: Gain [dE] {0+25.5) [ Codec to be used T Wirite on File
|| | Max Input Power [W] I—_| Prefix to be used ,W Read |
: Wirite | | Close

4.3.2. Operative Mode setting

Operative Mode normally selects Master Base Station. The setting target is located in two different
places.

This setting has to be done for all of the KAIROS in a network to work as Tier 3.

Not only KAIROS which works as TSC but also KAIROS which roles as Payload requires the
same setting as MASTER.

4.3.2.1. TRX Operating Modes - TRX Configuration

Select MASTER BASE STATION in the

@ TRX Operating Modes - KAIROS <MST SITE1 CH1>

Operative mode.
TRX Configuration
Operative mode Enabling TRX
[VASTER BASE STATION <] | | @ Enabing Note: All KAIROS repeaters work as the
[¥ Enabling Main RX . .
I;E::bl::g Dii:rsity RX MASTER in Tier 3 System, except
Servi Enabling R ter Modk . . .
S o e Slave KAIROS in Tier 3 Simulcast
FLILL DUPLEX j v PCM 0 (Analog Line 0) Enabled . .
T T e T Bl application.
[+ Line 2 (IP Line) Enabled . « .
U= ¥ Line 1 (Physical Line 1) Enabled Check PCM 1, PCM 2 in the “Enabling
SIMNGLE UMIT j [¥ Line O (Physical Line 0) Enabled TRX"

13



4 Setting
4.3 Setting up by KAIROS Manager

4.3.2.2. Base Station Operating Modes - Base Station Parameters

> Base Station Role: Select MASTER

» Stand-Alone: Check if the system is Single |

Site, Uncheck if the system is Tier
Simulcast or Multi-Site.

3

4.3.3. Base Station Layer Configuration setting
This setting is done for all KAIROS in the network to work as Tier 3.
Not only KAIROS which works as TSC but also KAIROS which roles as Payload requires the

same setting.

» Enable Repeater Mode: Uncheck

[ +}

» Send RC on Same Timeslot: Check here in

case if using Enhanced Encryption, Uncheck with ,

the Firmware 1.6.B.1_stable or later.

» Manual AT bit handling: Check here for a |
KAIROS for TSCC, Uncheck here for a KAIROS |

for a Payload.
» Enable ETSI Tier lll features: Check

14

Base Station Parameters T

Base Station Parameters

Base Station Role

| MASTER I[

T¥ end-tone
Stand-Al W
[ no-mone v ] Analog [
Audio Gateway [ Digital [

Configuration

Enable Repeater Mode
Direct Mode Reception

Send RC on Same Timeslot
Display IDLE Packets

Manual AT bit Handling
Enable ETSI Tier ITI features

<171 7171 7171

TX: act as... RX: act as...

... Base Station  {+ | .., Base Station 0+
... Mobile Station " | ... Mobile Station



4 Setting
4.3 Setting up by KAIROS Manager

4.3.4. Main setup - Name setting

In the KAIROS Tier 3 network, Name setting is very important.

The Monitor Network of KA-NMS is drawn based on this Name setting as well.
This name setting is done by KAIROS Manager.

For example, when setting up a Single Site like below, set the following names to 2pcs of KAIROS.

MST
“
TSC CH1
’
CH2
o Main Setup - KAIROS <R AST oo Main Setup - KAIROS
Equipment Name Equipment Name
| MST SITE CH1 | MST SITE CH2
Geographic Data Geographic Data
Metwork Mame | DEMO KWy Metwork Mame | DEMO KWy
Zone Mame | ZOME 1 Zone Mame | ZOME 1
Carrier Mame | CARRIER 1 Carrier Mame | CARRIER 2
Site Mame | SITE 1 Site Mame | SITE 1
CH1 Repeater CH2 Repeater

» Equipment Name: Any name

» Network Name: Same name, It must be the same name as the Network name in KA-NMS.

» Zone Name: Same name, It is necessary to match this name in all KAIROS managed by the
same TSC.

» Carrier Name: Different name, Carrier is a radio channel by two Timeslots.

» Site Name: Same name, It is necessary to match this name in all KAIROS operated in the
same site.

4.3.5. Main setup - Features setting
If IP Console is used in a system, RTP communication is required.

Features

Run TRX Layer w | » Run RTP Layer: Check

Run Station Layer W

Run RTP Layer v

un SIP Layer | [Note] In order to use RTP, the option KA-VOC-2 (DMR Vocoder) is

required.

15



4 Setting
4.3 Setting up by KAIROS Manager

4.3.6. Synchronization

Tier 3 sites usually use multiple KAIROS. Make one KAIROS (usually KAIROS with TSCC) as
synchronization Ref. If there are multiple sites, set GPS to Ref and Internal Ref for 1 site only.
Other KAIROS receives the synchronization signal from Ref KAIROS as EXT PPS using Flat
Cable. By this, multiple KAIROS in the site can be synchronized.

There are several redundancy methods for synchronization, so refer to the KAIROS Manager
Function Manual.

GP3 or Imernal Ref

T5C

EXT PPS Out

Flat Gable (Ext PPS)
EXT PPS In

Check the synchronization status with Controls - KAIROS Overall Status.
It is no problem if External PPS Signal is locked.

— Synchronization Status

— Synchronization Status

PPS Signal from GPS
PPS Signal from FTP
[ External PPS Signial

PPS Signal from GPS
ignal trom
External PPS Signal
Superaudio Tone

Synchronization from RF Signal or 4F5K Synchronization from RF Signal or 475K
Synchrenization from Internal Reference Synchronization from Internal Reference
Synchronization Status: CH1 and CH2

4.3.7. Channel Table setting
Set the Channel Table by KAIROS Manager.
In Single Site, it is necessary to set a different frequency to CH1 (with TSCC) and CH2 (with

Payload only).

16



4 Setting

4.3 Setting up by KAIROS Manager

4.3.8. Explanation of Tier 3 Parameters

» The DMR Tier 3 trunking system has a System Code to identify networks and sites. The System
Code is announced from the DMR Tier 3 trunking system. An MS compares it with the own
system code and judges whether to perform registration or roaming according to the setting of

Coverage Type.

» The System Code consists of the following 16 bits. Depending on the Network Model, the
setting range of Network ID, Site ID, Location Area Length (DMRLA) will be changed.

16|15|14 |13 |12]uuj1w0|9 |87 ]6]|5]4]3]2]1

Network _ Partition
Network ID Site ID

Model Category

| Location Area Length (DMRLA)

Network Model | Network ID Range | Site ID Range DMRLA Range | Partition Category
Tiny, 2bit, 00 9bit, 0~511 [ID] 3bit, 0~7 [ID] 0~3 [bit] 2bit
Small, 2bit, 01 | 7bit, 0~127 [ID] 5bit, 0~31 [ID] 0~5 [bit] A:01
Large, 2bit, 10 | 4bit, 0~15 [ID] 8hit, 0~255 [ID] 0~8 [bit] B:10
Huge, 2bit, 11 | 2bit, 0~3 [ID] 10bit, 0~1023 [ID] | 0~10 [bit] A+B:11
None:00

4.3.8.1. Network Model
This parameter indicates the network scale. Depending on the Network Model, the setting range of

Network ID and Site ID will be changed.

Tiny

615143 2|ju|w|o |8 ]|7][6]5]4]3]2]1

Network , Partition

Network ID Site ID

Model Category
——————————— >
Location Area Length
(DMRLA 0 to 3)

Small

16|15 14131211 ]10] 9|8 |7 |6][5]4][3]2]1

Network Network ID Site ID Partition

Model Category

Location Area Length (DMRLA 0 to 5)

17




4 Setting

4.3 Setting up by KAIROS Manager

Large

16|15 ]14[13]12]u|w|9 8|7 ][6]5]4]3]|2]1
Network . Partition

Network ID Site ID
Model Category
| Location Area Length (DMRLAOt08)

Huge

16|15 141312 1uuf1w0] 9|8 |7 |6][5]4][3]2]1
Network Network _ Partition

Site ID

Model ID Category

‘ Location Area Length (DMRLA 0 to 10)

4.3.8.2. Network ID
Set the Network ID to identify the network.
The setting range of the Network ID depends on the Network Model.

4.3.8.3. Site ID
Set the Site ID to identify the Site.
The setting range of the Site ID depends on the Network Model.

4.3.8.4. Location Area Length (DMRLA)
This sets the setting range (number of bits) of the Location Area ID.
The setting range of the DMRLA depends on the Network Model.

4.3.8.5. Location Area ID
This sets the ID that identifies the group of sites. It can be configured with a Location Area ID.

For the bit area of Site ID, the range determined by the Location Area Length (DMRLA) can be set
as the Location Area ID.

Site ID

Location Area ID

Location Site ID

Location Area Length
(DMRLA)
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4.3.8.6. Location Site ID
In the Bit area of Site ID, the part excluding the Location Area ID is used as the Location Site ID.

[Note]
KAIROS does not have a setting called Location Area ID and Location Site ID, and it is set with
Site ID and DMRLA.
For example, Let’s consider the case below.
Network Model=Small, DMRLA=3, Location Area ID=3, Location Site ID=2

Since "Site ID= 5 bits" and "DMRLA= 3 bits",
Location Area ID becomes "3 bits"
Location Site ID becomes "2 bits"

Small

16 |15 1413121 f10] 9|8 |7 |6[5][4][3]2]1

Network Network ID Site ID Partition

Model eawor e Category
----------- >

Location Area Length (DMRLA)
Since Location Area ID is 3 [dec] = 010 [bin],
Location Site ID is 2 [dec] = 10 [bin]
Site ID becomes 01010 [bin] = 10 [dec]

Site ID
Location Area ID Location Site ID
o | 1 | o 1 0

Location Area Length
(DMRLA=3)

4.3.8.7. Partition Category
For a site with many MS, you can create two (A/ B) groups to distribute access.
The last 2 bytes of System Code is the Partition Category.

Tiny
16|15 1413121 f1w0] 9|8 |7 |6][5]4][3[2]1
Network , Partition
Network ID Site ID
Model  Category )

PAR A: Accept terminals that have Partition Category = A. (last 2bites=01)
PAR B: Accept terminals that have Partition Category = B. (last 2bites=10)
PAR A+B: Accept terminals that have Partition Category = both A and B (last 2bites=11)
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4.3.9. Tier 3 Parameters setting

This section explains how to set Tier 3 Parameters for KAIROS.
This is a common setting for all KAIROS in the same site.

Give another IP address for TSC to KAIROS installed with Tier 3 Controller.
MST

TSC CHI

172.33.95.10

CH2

172.33.95.91

172.33.95.92

Base Station Operating Modes - Tier Il Parameters

Tier III Parameters

Static Configuration Run-Time Data

Tier III Controller v

IP Address | 172.33.95.10 | 172.33.35.10
Tier III Metwork
Model [ smar = SMALL
Met (0 + 127) | 10 | 10
Site (0 + 31) | 0 | [i]
Par [ ParAsE = |[ Parasm
TS A Role [TccPar A+B —f | [ TCCPAR A4E
TS B Role | PavLOAD CH j | PAYLOAD CH
Idle Time [s] [ 12 j‘ [ 12
Accept not registered terminals | r
C-syscode [hex] | 4503 [ 4503
Met-Site [hex] [ 0140 [ 0140

Allow Tier II traffic [~ TS A SB[ | [ 1sa TsB[

Control Channel Mode

Standard ﬂ
Inactive Timer [ms] 1000 =

IWCKENWOOD S-Trunking Timing

Interval [ms] 1440 j
Active [me] 470 j

ETSI Versions Compliance

ETSI Version >= 1.7.1 |

» Tier lll Controller: Check

» |IP Address: Set the IP Address of the TSC. Set
KAIROS of CH2 as well.

» Model: Choose one from HUGE, LARGE, SMALL,
or TINY.

» Net: Enter Network ID.

» Site: Enter Site ID.

» Par: Choose Partition Category.

» TS A Role: Choose role of Time Slot A.

» TS B Role: Choose role of Time Slot B.

> Idle Time [s]: After Uplink disappeared, it is the
time that TSCC keeps grant state and assign
Payload Ch. In case of Massage Trunk, if you
shorten this time, Payload Channel will be
released as soon as the Uplink is stopped.

» Accept not registered terminals: Uncheck

» C-syscode [hex]: It shows System Code in [hex].

» Net-Site: It shows Net-Site in [hex].

» Allow Tier Il traffic: Uncheck both.

» Control Channel Mode: Choose “Standard”.

» Inactive Timer [ms]: It is for S-Trunking.

» JVCKENWOOD S-Trunking Timing: It is for
S-Trunking.

» ETSI Versions Compliance: Choose 1.7.1
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4.3.10. Other recommended settings

4.3.10.1. Disable all check box in the Logging Options. (Mandatory)

This Options are only for Radio Activity factory’s engineer.

If a KAIROS has Logging Options by checking some of them, it might cause slow system working.
Make sure the settings are all unchecked as the figure below.

@ Logging Opticns - KAIROS <RFU 1 MST= — >

User Messages Secure Access Messages

Log Fadity  [User ] LogFadiity  [sECURITY (5Y53) ~|
Allowed Messages Level Allowed Messages Level
DEBUG N DEBUG [
INFORMATIOMAL N INFORMATIOMAL [
NOTICE [ NOTICE [
WARNIMNG N WARMNIM [
ERRORS N ERRORS [
CRITICAL N CRITICAL [
ALERT I ALERT [
EMER.GEMCY I EMER.GEMCY [
Remote Syslog Server I Remote Syslog Server I
IF Address IF Address
IP Port 514 IF Part 514

Read | Write | Close
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4.4. Setting by KAIROS Web

4.4.1. Run Tier 3 Controller

Install Tier 3 Controller (See 4.2).

Click "Start/ Restart Tier 3 Controller" to Run TSC.
Tier 3 Controller will run in a few minutes.

TIER 2 COMMANDS

Tier 3 Controller is installed on this equipment.
Tier 3 Controller is NOT running.

Start/Restart Tier 2 Controller | Stop Tier 3 Controller | Remove Tier 3 Controller

TIER 3 COMMANDS
Tier 3 Controller is installed on this equipment.
Tier 3 Controller is running(38) v.1.0.5.0

TS IP Address:172.33.70.40

Start/Restart Tier 2 Controller |§ Stop Tier 3 Controller § Remove Tier 3 Controller

The version of Tier 3 Controller installed can be seen here.
TS IP Address never show here when the KAIROS is installed TSC first time.

Just proceed to the next page. (See 4.5).
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4.5. Setting of Tier 3 Controller by KA-NMS

KAIROS Network Management System (KA-NMS) is a Web tool which uses a browser (Firefox)
for setting up TSC. KA-NMS is similar to KAIROS Web Interface, but it is another setup tool called
KA-NMS.

Open the KA-NMS by adding the Port Number after the IP address.

In addition, there is no KA-MNS setting for Payload KAIROS (KAIROS without TSC). (Because of
no TSC)

4.5.1. TSC IP Address setting

TSC owes an important role to manage Traffic in Tier 3 Trunking site.

To set the IP Address for the TSC, enter the following in the address bar of Firefox and press
Enter.

Set a new independent IP address for the TSC. The TSC IP Address is the same IP Address as
set in Section 4.3.9.

In addition, set TSC's IP Address to KAIROS of Payload Channel. This is done in 4.3.9.

To set the TSC IP Address, add Port Number ":1080/install.html" to KAIROS IP Address.

Enter the following in the Firefox address bar and press Enter.

[KAIROS IP Address]:1080/install.html

o RA Tier III Controller - x
|| & d o 172.33.95.91:1080/install.hignl
hadios o o @ o
Base coniiguration
IP Address: undefined
oo
1oad conf. file
p
TIER III
I7ABRRENTOE R A make all run-time configurations permanent
Controls Owervite (all current data will be lost)
\
Conn. status: Apply all changes
p

CONNECTED

"

Enter the IP Address of TSC in "IP Address" and click "set ip".

Then click "Run". After about 10 seconds the browser will refresh.
IP Address: 172.23.95.10

 CITATEER
I7ANHERENTVEE A make all run-time configurations permanant

Overwite (all current data will be lost)

-

e

Apply all changes

o

Now, TSC has been given IP address and started TSC role.
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4.5.2. How to open KAIROS Network Management System (KA-NMS)
To open the TSC for setting, add Port Number ":1080" to KAIROS IP Address.
Enter the following in the Firefox address bar and press Enter.

[KAIROS IP Address]:1080
Enter User = "Demo", Password = "Demo" and click "Submit".

<« & @ Q. 172.33.95.10:1080

Status Monitor Settings Service

r r —r

Demo

For deme login use User="Demo" and Password="Demo"

Create your user account!

4.5.3. Settings
By clicking “Settings”, following screen will be displayed.

Status Monitor Settings Service
K ) ¥ 8 W e §

o o e

Infinite Solutians

Mobile Stations
S —

Call Groups

-
External Servers

—®

System
-

Network

-
Controller

Trunk Station

Gateways
-

[TIT

-,
Users

S—

Maintenance
-

-,
Logout

S—

eOOSD

TIERIII v. 1.0.5.0
IP HW 172.33.21.20
IP TS 172.33.70.40
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)
Mobile Stations
_— a

Call Groups

-_—  a

External Servers
SR

e U
System
Network
Controller
Trunk Station

Gateways
_— a

[T]TT
_—  a
S

Users
SR

Maintenance

Lagout

» Mobile Station: Allows to add DMR portables and configure their rights.

» Call Groups: Allows to add Groups and configure their rights.

» External Servers: Allows to set interfaces towards external server such
as alarm server, SNMP server, dispatching servers.

» System: Allows to set different parameters and choose different options
related to the Tier 3 protocol.

» Network: Allows to add a new Tier 3 DMR network and edit the
parameters of existent Tier 3 DMR network.

» Controller: This is a setting for “Distributed Controller” for TSC
redundancy. (For more detail, Refer to the
AN-19-0008 DMR_Tier3_TSC_Redundancy_ V100)

» Trunk Station: This is a setting for “Distributed Controller” for TSC
redundancy. (For more detail, Refer to the
AN-19-0008 DMR_Tier3_TSC_Redundancy_V100)

» Gateways: Allows to add Gateways.

> [T]TT: It has not been developed yet.

» Users: Allows to add new users to Administrators

» Maintenance: Allows to manage configurations and perform the restart of the Tier 3 controller.
» Logout: allows to logout from the current session of KA-NMS

4.5.3.1. Network

By using this information, MS can roam between networked sites, enabling a wide range of system
operations such as communication between different sites. In addition, the Network setting is
necessary information for MS to perform Registration properly.

To create a new Network, click "Add Edit: [ |

Network" in the small "Filter" window
that appears on the bottom left of the

screen.

[This Network] [.-'-\dd Network] [Delehe Network]

Data to be edited:

. i Name
Make the same settings as Tier 3
. < ColorCode [ 1 ]
Parameters set in KAIROS Manager. Eilter: C
Conn. status: Model
(See w) COMNNECTED
Net
AND conditions: D
Apply Filter Site L o ]
Select Columns Par
A
Select Rows
:

Make sure that hex value of System
Code matches C-syscode [hex] in
KAIROS Manager. (See 4.3.9)

C-syscode [hex]
MNet-Site [hex]

4303

DmrLa

——
Backoff

System Code

-------------------

___________________

Base Tx Frequency 457000000
=] Save
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Name [ DEMO KW
ColorCode [ 1
Model
Net [ 10
Site [ 0
Par
v
7
DmrLa [ 5
Backoff [ 8
System Code | 17667
i1jo001010000004H]
hex:4303
Base Tx Frequency | 457000000

» Net: this is the network identifier of the trunked system.

Each DMR Tier 3 network composing a single Tier 3
infrastructure should have its own Network ID. Since the
number of bits representing the Net ID + Site ID is fixed (12
bit), thus the higher is the number of sites for each network
the lower is the number of independent trunked network
you may have in your system.

» Site: This field is the Site identifier. Each site inside a

network should have its own site ID

» Par: This field is used to split the fleet of portables into

independent groups. It is used for example in case there
are two different control channels (TSCC) and we need to
force a group of portables to use the first control channel
and the other group to use the second control channel.
This feature should be set also on portables. Portables set
to use PAR A+B can use both the control channels.

» DmrLa: This field specifies the length, expressed as the number of bits, of the C_SYS_AREA
field which is used to identify the coverage of the area of a DMR Tier 3 Network. The coverage
area is divided into a number of location areas (DmrLa): a DmrLa corresponds to a single radio

site or a small number of radio sites.

» Backoff: This parameter specifies the Backoff number. When either the DMR portable’s random
access request on the control channel fails or any answer to a random request is received, the
mobile radio will try to access again to the control channel after a variable amount of time
randomly chosen from in the interval between [0 to Backoff * 30] ms in order to avoid collision of

access from the portable.

» System Code: once the Model, Net, Site Par and DmrLa have been set the Network
Management System computes the System Identity Code and displays it in this box. Be sure
that the same System Identity Code is identical to the one set on portables otherwise the
registration procedure will not succeed.

» Base Tx Frequency: in order to assign payload channels to requesting radios both the trunking
controller and mobile portables need a way to identify the carrier. The controller can send this
information to mobile portables either specifying directly the physical channel number (that is
the frequency of the carrier of the payload channel) or specifying the logical channel number. If
the latter method is used then the logical channel number is computed by both of the parties in

the following way:

L_}‘.‘Base[ﬂ’fH_' ] + [_LOg?C’ﬂ!FCH -1) * bﬁ.‘h.‘ipﬂdng[ﬂfﬂ.'] /1000

Please, consider you need to specify a Base Tx Frequency for each network.
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4.5.3.2. System
4.5.3.2.1. Audio/Data Call

Audio/Data Call

4 I

Trunking Method Message
Trunking_Method_Force None
Timeout Audic Call Setup 20
Timeout Audio Call 500
Timeout Late Entry 1
Audio Call Setup Type OACSU
Force As Configured in Call Setup None
Ind. Audio Call Setup Speedup On
Channel P_Protect Start payload use
Channel P_Protect Timeout 5
Channel P_Protect Number 250
Channel P_Clear Number ]
Timeout Audio Call Setup QACK ]
Audio Call Group Zone All network zone
Audio Call Group Mode Fast Start Mode
Rights AudioData None
TX Interrupt Ceny
Talkgroup Call Collision Wait Late Entry
Payload Check Check payload after reservati

L

In order to set up a voice call on a
DMR Tier 3 system a subscriber
presses the PTT on its mobile radio,
then the mobile transmits a call
request to the system using the
control channel (TSCC). The Tier 3
controller sends, on the control
channel, a Channel Grant message
to the calling portable and to the
called portable (or the target group
of subscribers). All the mobile
portables involved in the call then
turn on the traffic channel assigned
by the controller.

Trunking Method Allows to choose the trunking method of the radio network:

» Message Trunking mode: A voice call always starts with a request sent
by portable on TSCC. The traffic channel is allocated for all the duration
of the call and must be explicitly released by user.

» Transmission Trunking mode: A new traffic channel request is sent on
the TSCC by the portable each time the PTT is sent.

» Quasi Transmission Trunking mode: A new traffic channel request is
sent on TSCC by the portable after a Hang time has elapsed.
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Trunking_Method _
Force

» Use Transmission Method for Data Call: This selection is available
when “Message Trunking mode” is selected.

» Use Message Method for Data Call: This selection is available when
“Transmission Trunking mode” is selected.

Timeout Audio Call
Setup [s]

This is the maximum amount of time tolerated by the system from the call
request to call establishment (Channel Grant).

Timeout Audio Call

This is the maximum amount of time a call can stay on air before being
terminated by the system. Set 0 to disable this feature.

Timeout Late Entry

Minimum time between two consecutive Channel Grant packets. A
variable number of Channel Grant signaling packet is sent on control
channel to advise a Talkgroup call is active. In this way a radio can join a
voice talkgroup call also if it was not on the control channel at the time of
call initiation. By setting O only one channel grant is transmitted by the
Controller (pay attention because portables which do not receive the Ch
Grant will not be able to join the group call).

Audio_Call_Setup
_Type

Allows to choose how individual audio calls are managed by the system:
» OACSU (off the air call setup)

» FOACSU (full off the air call setup)

» Unconfirmed (Not supported by KENWOOD radios)

Force As
Configured in Call
Setup

» Ind call Type as Caller:
FOACSU / OACSU can be set for each calling Mobile Station.
After enabling this "Ind call Type as Caller”, set FOACSU or OACSU
for the sending Mobile Station in "Mobile Stations-> Sent Call type".
» Ind call Type as Called:
FOACSU / OACSU can be set for each called Mobile Station.
After enabling this "Ind call Type as Called", set FOACSU or OACSU
for the receiving Mobile Station in "Mobile Stations-> Sent Call type".
» Ind call Priority as caller: A priority of Individual call can be set for
each caller Mobile Station.
After enabling this "Ind call Priority as Caller", set Priority for the
Caller Mobile Station in "Mobile Stations-> Sent Priority".
» Ind call Priority as called: A priority of Individual call can be set for
each called Mobile Station.
After enabling this "Ind call Priority as Called”, set Priority for the
Caller Mobile Station in "Mobile Stations-> Received Priority".
» Grp Call Priority as called: A priority of Group call can be set for each
called Group ID.
After enabling this "Grp call Priority as Called", set Priority for the
Caller Group ID in "Mobile Stations-> Call Groups".

Ind. Audio Call
Setup Speedup

On: TSC reserves PCH before confirm availability of called MS.
Off: TSC reserves PCH after confirm availability of called MS to improve
PCH efficiency.
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Channel P_Protect

Selection cases to send P_Protect packet on payload channels.
P_Protect is a message on the Payload channel which contains the
available ID for the communication on it.

If a Mobile Station receives the P_Protect message which is not related to
it, the MS returns to TSCC immediately.

» Start payload use : Check here always
Select whether to send a P_PROTECT packet when PCH
assignment is completed.

» Payload in use : Uncheck (N/A)
Select whether to send a P_PROTECT packet while Hang Time is
being on the PCH.

» End Voice (alt.LCT) : Uncheck (N/A)
Select whether to send P_PROTECT packet on PCH after releasing
Mobile Station's PTT.

» Free payload : Uncheck (N/A)
Select whether to send a P_PROTECT packet instead of an Idle
packet on the reverse slot when it is free.

Channel P_Protect
Timeout

Not available.
Minimum Time in seconds between two P_Protect messages when sent
periodically.

Channel P_Protect
Number

Number of P_Protect message to send as sequence.
e.g. 250 is around 15 seconds.

Channel_P_Clear
_Number

Number of P_CLEAR packets sent on the traffic channel before releasing
it.

Timeout Audio Call
Setup QACK

This is the maximum amount of time the system waits after receiving a
call request before queuing the call in case it does not receive any
answer.

Audio Call Group
Zone

Allows to choose which zones should receive a incoming group call:

» Configured Zone Table: The group call is established only in the list of
zones configured on NMS,

» Mobile Subscribers selection position: The group call is established
only in the zones where portables subscribed to that group are present,

» Caller Zone: The group call is established only in the same zone it was
originated,

» All network zone: The group call is established in all the zones of the
Tier 3 network

Audio Call Group
Mode

Select the group call setup mode in case of Multisite group call:

» Fast Start mode: a Multi-Site Talkgroup voice call is set up in all the
destination sites where at least one traffic channel is available and it is
set up on each busy site as soon as a traffic channel becomes
available.

» All Start mode: a Multi-Site Talkgroup voice call is queued if at least at
one of the destination sites there is not any traffic channel available.
The call is set up only when all destination sites have a traffic channel
available.

Rights Audio Data

Allows to set the rights of a communication:

» Table: Uncheck here. Not available

» User: Follows by setting in Mobile Stations. See 4.5.3.3.
» Group: Uncheck here. Not available
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TX Interrupt

» Deny : The System denies TX Interrupt request.

» Low Priority Mode : The System accepts TX Interrupt request only
Emergency call.

» ETSI Mode : The System accepts TX Interrupt request only Emergency
call. (Same as Low Priority Mode)

» High Priority Mode : The System accepts TX Interrupt request and force
interrupt MS whatever its settings.

Talkgroup Call
Collision

» Wait Late Entry : In case two Mobile Stations start the same Group ID of
"Group call" at the almost same timing, TSCC never sends back
“NACK” to the one which starts call a bit late. If a Mobile Station can
move to the Payload channel by grant message which is not granted
to the one can use this setting. The loser one will move to the
Payload channel by Late Entry.

» Deny : Select this for NX-3000/5000 Series.

In case two Mobile Stations start the same Group ID of "Group call”
at the almost same timing, TSCC sends back “NACK” to the one
which starts call a bit late. The loser one will move to the Payload
channel by Late Entry.

Payload Check

» Check payload after reservation: Check
» Use BS periodic cross-busy check: Uncheck here. Not available
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4.5.3.2.2. Network

Network

Network Type

Control channel Mode

Control channel Aloha

Control Channel Type

Control Channel Source

Control Channel Switch

Authentication

Power Save

Multisite Multifrequen
i T} b

Dedicated

TSCC

BS

Mewvear

Mone

Mone

Network Type

Allows to choose one of the following network topologies:

» Multisite Multifrequency: Each site is related to one or more carriers and
can have its TSCC.

» Simulcast/Single ite: It is a Tier 3 simulcast network. While Tier 2
Simulcast network is composed a single carrier master and slaves
repeaters, in a Tier 3 Simulcast network the master is a group of master
repeaters (TSCC+Payload Channel) and a group of slave repeaters.

» Mixed: This solution mixes both the first and the second case.

Control Channel
Mode

Allows to choose the Control Channel Mode:

» Dedicated: control channel is always on air, keeps transmitting ALOHA.

» Non Dedicated: control channel can be converted to traffic channel if
needed.

» Shared Spectrum:

Control Channel
Aloha

Allows to choose whether ALOHA signaling packets should be sent on
control channel. By default it is set to yes.

Control Channel
Type

A physical channel may support both a Trunk Station Control Channel

(TSCC) on one logical channel and a Trunk Station Control Channel

Alternate Slot (TSCCAS) on the other logical channel.

Allows to choose the control channel type, which can be:

» TSCC: Trunk Station Control Channel

» TSCCAS: The TSCCAS provides a USBD polling and data transfer
facility.

Control Channel
Source

Allows to choose if the control channel configurations are acquired by
reading repeater’s configurations or by reading the NMS configurations.
» BS: Select this.

» TS: Don’t select this. Not available.
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Control Channel
Switch

Allows to choose which conditions can cause the control channel to
switch to another carrier/timeslot:

» Never: Select here.

» Auto: Don'’t select here. Not available.

» Fault: Don’t select here. Not available.

Control Channel

Allows to set the minimum timelife of Control Channel before switch in

Switch Time seconds.
Authentication > None
» Registration : Select this in case of using Authentication.
» Call Setup: Don’'t select here. Not available.
» Periodic: Don’t select here. Not available.
» Stun/Revive: Don’t select here. Not available.
» Kill: Don’t select here. Not available.
Authentication It can be entered some number (O: infinity) in case “Periodic” is selected in
Timeout Authentication.
Power Save If a Tier 3 system is designed to use power save select some value from

here, in this case same setting in Mobile Station is also required.

» None ; This is a best selection to have quick response for traffics.

» 1:2 ; The System supports Power Save for a Mobile Station that
enables “Power Save (Short)”.

» 1:4 ; The System supports Power Save for a Mobile Station that
enables “Power Save (Medium)”.

» 1.8 ; The System supports Power Save for a Mobile Station that
enables “Power Save (Long)”.

» 1:16 ; This is a reserved selection, don’t select it.

» 1:32 ; This is a reserved selection, don’t select it.

» 1:64 ; This is a reserved selection, don’t select it.

» 1:128 ; This is a reserved selection, don’t select it.
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4.5.3.2.3. Registration

Registration
Timeout Inactivity 3600
Timeout Delete 10
Procedure Standard
Options Single Talk-group AH
Tl .. bi_L . L
4 Tl b
Rights MS Account

Timeout Inactivity | Maximum amount of inactivity time in seconds before de-registering a

portable.
Timeout Delete Timeout after a terminal contact loss before it's data will be deleted
Procedure Allows to choose the registration procedure:

» Automatic: When a Mobile Station starts call but the controller has not
registered it yet (due to restarted TSC and so on), register it
immediately then allow call request.

» Standard: When a Mobile Station starts call but the controller has not
registered it yet (due to restarted TSC and so on), MS will be failed to
start call. The MS can be registered after that.

» No Requested: The Controller never manages MS registration
information.

Options Allows to choose following options:

» Single Talk-group Attachment: Allows Mobile Station Group
subscription for one Group ID.

» Talk-group List Subscription: Allows Mobile Station Group subscription
for more than 2 Group IDs.

» Mass Registration Packet: The system sends a Registration request to
all Mobile Stations after restart TSC automatically.

Rights Allows to choose where to check radio rights during Registration Process
with following options:

» MS Account: Check here

» Rights Table: Don’t select here. Not available.
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4.5.3.2.4. T3 System

Etsi Compliance

Announce Adjacent Site

Announce Logical Phisical Channel Off

Announce TSCC

Announce_Time

Polling NMEA

Timeout positioning request polling &00

Access_Control

Advance Message

Networks Separation

TS Topology

TS Operation

TS Priority

Demo Rights

Flooding Filter

T3 System

1.8.1

On

Off

Off

uoT

On

Off

Off

Distributed

TS5 Logic

None

None

Medium

Etsi Compliance

Allows to choose which version of ETSI standard to be compliant with:
>1.8.1

»15.1

>1.6.1

>1.7.1

Select 1.8.1 normally.

Announce
Adjacent Site

Enables transmission of adjacent site announcement packets.

This packets announce information about the TSCCs in use on radio sites
close to this TSCC to assist MS to acquire an appropriate TSCC if the MS
moves out of radio contact with the current TSCC (could be used to make
the portable choosing a particular control channel out of other possible
control channels). By default this feature is disabled.

Announce Logical
Physical Channel

Enables transmission of PDU containing a Logical/ Physical channel
association. This PDU announces a logical to physical channel
relationship. The PDU defines the physical transmitter and receiver
frequencies to be assigned to a logical channel

Announce TSCC

This announcement adds and/or withdraws a TSCC radio channel that is
active in a wide area system. MSs shall add/ withdraw the logical channel
(s) to/ from their Short Hunt list of physical channels to hunt.

Announce Time

Off or On.
Select Off. NX-3000/5000 series are not available for the setting “On”.
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4 Setting

4.5 Setting of Tier 3 Controller by KA-NMS

Polling NMEA

Set NMEA automatic polling request (ON/ OFF).

» UDT: Allow send GPS data from MS on TSCC (TS A) with UDT format.

> Off

» USBD CC: Allow send GPS data from MS on TSCC (TS A) with USBD
format. Do not use this selection normally.

» USBD CCAS: Allow send GPS data from MS on TSCCAS (TS B) with
USBD format.

Access Control

Check the IP address of external Server in case of inbound IP packets.

Advance Message

Allows advance sending of important messages

Networks Separation

Allows to keep separate users from different networks.

TS Topology

» Distributed; is a selection for the Distributed Controller mode for TSC
redundancy.

» Centralized; is a selection for the Centralized Controller mode for single
TSC. Select this for a simple system.

TS Operation

» TS Logic; is a selection for the Distributed Controller mode for TSC
redundancy.

» BS Status; is a selection for the Centralized Controller mode for single
TSC. Select this for a simple system.

TS Priority » Use High Priority : Set the Microprocessor priority to the controller than
the base station.
Demo Rights » Don’t check rights in call setup; Uncheck here in actual usage, If check

here TSC doesn’t check “Call Groups Table” to setup call.

Flooding Filter

If the same call happens very often this setting can set the level of
sending “NACK”.

» Medium : Select this normally

» Low : Recommended to select this in S-Trunking.

» High : Send "Failed" more frequently.
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4.5 Setting of Tier 3 Controller by KA-NMS

4.5.3.2.5 Short data message

Short data message
SDM Timeout o
SDM Format UTF-16BE (16 bitj
SDM TS Timeout 1800
SDM Multisite Group
SDM CutTail o
SDM Timeout Enter 0. Not available.
SDM Format » UTF-16BE (16 bit): Select this normally.

» Forward Received: It forwards received data. Don'’t use this normally.
» 1SO-646 (7 bit): Don'’t select this. Not available.
» 1SO-8859 (8 hit): Don'’t select this. Not available.

SDM TS Timeout Don’t select this. Not available.

SDM Multisite » Individual: Don’t select this. Not available.
» Group: Select this normally.
SDM CutTalil Don’t select this. Not available.

4.5.3.2.6 S-Trunking

S-Trunking

S-Trunking Mode Off

S-Trunking Mode » Off: This selection must be Off for Tier 3 system.
» Kenwood proprietary S-Trunking Network: Select this if the system is
S-Trunking.
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4 Setting
4.5 Setting of Tier 3 Controller by KA-NMS

4.5.3.3. Mobile Stations
This box allows you to add a new Mobile station to the network. You need to click on Add Mobile
Station on the box on the bottom left of the page:

>
M O Index: CODMR ID OUser OPartition COOKey OSent Priority
Conn. status:
CONNECTED 1 1 MS 1 A FFFFFFFFFFFFFFF ... System Default
AND conditions: D * il L
N 2 2 M5 2 A FFFFFFFFFFFFFFF ... Systemn Default
Apply Filter
4 1 3
Select Columns 3 3 MS 3 A FFFFFFFFFFFFFFF ... Systemn Default
Selact Rows ¢ il b
4 4 M5 4 A FFFFFFFFFFFFFFF ... System Default
4 1 3
DMR ID DMR identity of the subscriber radios (portable and/or mobiles)
User It is a text label to identify the mobile (alias).
Partition Allows to set which fleet's partition this portable belongs to in case of a

system operating with two control channels. If a site operates with multiple
control channels it is possible to make a mobile working only on partition
A, only partition B or on both partitions A+B

Key It allows setting of Authentication key. It must match the key programmed
in the subscriber radio.
Sent Priority Allows to set the Forced Priority of a Call

» System Default

» Without Priority

» Low Priority

» Medium priority

» High Priority

Receive Priority Allows to set the Forced Priority of a Call Received
» System Default

» Without Priority

» Low Priority

» Medium priority

» High Priority
Individual Audio Allows to set the rights to make and receive individual audio call
Call rights » None

» Send

» Receive

» Send and Receive
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4 Setting
4.5 Setting of Tier 3 Controller by KA-NMS

4.5.3.4. Call Groups

This box allows you to add a new DMR Call Group to the network. You need to click on Add Call
Group on the box on the bottom left of the page:

Call Groups
Filter: Index: (ODMRID CName OActive
Conn. status:
CONMECTED i i i true

AND conditions: []

2 2 2 true
Apply Filter

3 3 3 true
Select Columns

4 4 4 true
Add Call Group

DMR ID DMR ID of the radio Talk-group

“ALL Call” can be added in here with DMR ID “16777215”
Name Short Name of the Radio Talk-group
Active Allows to define is group is active or not in the system
Description Textual identifier to recognize the network

Received priority Allows to set the Forced Priority of a Call Received

» System Default

» Without Priority

» Low Priority

» Medium priority

» High Priority

If a Call Group is given higher priority, it lines up on top of the Queuing list
while all Payload is busy.

Time of last change | Time-stamp for the last changes

After setting up until here, MS can perform Registration, making a Group Call and so on.
The settings will be lost when the KAIROS power is turned on again, so be sure to save it. Refer to
Chapter 6 for the saving method.
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5 Monitor Function
5.1 Network

5. Monitor Function

It allows to monitor the Tier 3 network. It is possible to customize the view according to different
parameters. The figure below shows a general view of the monitoring system:

5.1. Network

It allows to monitor all the Tier 3 networks of the system.

Using the name setting by KAIROS Manager, KA-NMS shows the system configuration.

Status Monitor Settings
= = s r
@ Main Setup - KAIROS <MST SITEL CH1=
[ Carrier only ] [ Site only ] [ Zone only ] [ See all ] Equipment Name
ZONE1
Network SITE1 [ MST SITEL CHL
- = = | CARRIERL |_ . . . —| CARRIER2 |_ _
—a
" I MST SITE1 CH1 11 MST SITE1 CH2 1
ase staton 1 CC TS A 11 1 G raphic Data
Mobile Station 1 Role: MASTE 1l Role: MASTER 1
Audio Call 1! __.2'33'95'91 11 IPAddr.:172.33.95.02 1 Metwork Name DEMO KW
Audio La letwork: DEMO KW Network: DEMO KW
1 - 1 1 Zone Name ZOME1
_ﬂ l portabies l .
Comm. Terminal Carrier Name CARRIER1
Site M
Mobile Positioning e Tame SITEL
KA-NMS - Monitor - Network KAIROS Manager - Main Setup
5.2. Base Station
It allows to monitor all repeaters of the system.
Base Station &)
Ny
mes o Name & carrier £ site 43 Zone C Net IP Addr. | TX Freq. £/ RXFreq. 3 Contact $

1384395888 MST SITE1 CH2 CARRIER2 |SITEL |ZONE1 |DEMO KW |172.33.95.92 457362500 447362500 04:14.42 \_]

128492580 MST SITEL CH1 CARRIER1 |SITEL |ZOME1 |DEMO KW |172.233.95.91 457212500 (4473212500 04:14.27 \_]
Find in * - Q rows: 13 - 50 - 100
\

A

5.3.  Mobile Station
It allows to monitor which mobiles are currently registered to one of the monitored systems.

ID DMR 3 Nama Registratian o Last call & Last Call Length o Contact 3 GPS
21 N¥-3320 03:43.58 01:34.28 20 03:43.58 =
33 N¥-5300_39 01:34.13 00:00.00 0 03:34.39 =
41 NX-5300_41 04:15.54 00:00.00 ] 04:15.54 =
Find in * . Q rows: 15 - 50 - 100
\ J
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5 Monitor Function
5.4 Audio Call

5.4. Audio Call
It allows to listen ongoing communications and to start a new one.

Calls queue

Thu Nov 23 13:19:43 2018 caller: NX-5200_329 (29) ind called: NX-53200_329 (29) ind status channelok pricrity: O options als
channels: MST SITEL CH1 CARRIER1 ts B ; @

Thu Mov 2% 12:19:40 2018 caller: NX-5200_3290 (29) ind called: NX-5300_39 (29) ind status channelok priority: O options als
channels: MST SITEL CH1 CARRIERL ts B ; @

Thu Nov 29 12:18:54 2018 caller: NX-33220 (21) ind called: 21 (31) grp status grant priority: O options
channels: MST SITEL CH2 CARRIERZ ts B ; @

Registrations

12:19:07:Registred terminal 29
13:18:41:Registred terminal 33
13:17:25:Registred terminal 41
12:17:25:Registred terminal 21

Thu Nov 25 13:15:43 2018 caller: NX-5300_329 (39) ind called: NX-5300_39 (29) ind status channelok priority: 0 options als
channels: MST SITEL CH1 CARRIER1 ts B ;

Thu Nov 29 12:19:40 2018 caller: NX-5200_390 (30) ind called: NX-53200_39 (39) ind status channelok priority: 0 options als
channels: MST SITEL CH1 CARRIER1 ts B ;

Thu Nov 29 13:18:54 2018 caller: NX-3320 (21) ind called: 21 (21) grp status grant priority: 0 options
channels: MST SITEL CHZ CARRIERZ ts B ;

Thu Nov 29 13:18:54 2018 caller: NX-3320 (21) ind called: 31 (21) grp status grant priority: O options
channels: MST SITEL CHZ CARRIERZ ts B ;

Thu Nov 23 13:18:50 2018 caller: NX-5200_329 (29) ind called: NX-5300_329 (29) ind status callend priority: 0 options als channels:
Thu Nov 29 12:18:40 2018 caller: NX-533200_30 (39) ind called: NX-53300_39 (39) ind status dstrecvf priority: 0 options als channels:
Thu Nov 29 13:18:41 2018 caller: NX-2320 (21) ind called: 21 (21} grp status callend pricrity: 0 options channels:

Thu Nov 2% 13:18:2%9 2018 caller: NX-5200_329 (29) ind called: NX-5300_390 (29) ind status callend pricrity: 0 options als channels:
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5 Monitor Function
5.5 Comm. Terminal

5.5.  Comm. Terminal

It allows to monitor ongoing communications.

Check "Spks. auto ON" to hear the receiving sound with PC Speaker.
By clicking Speaker Icon , receiving sound outputs as well.

Besides displaying Communications Log, it is also possible to test Voice Call and Short Data
Message.

Communications:

13:28:40:started GRP call from NX-3300_41 (41) to 31 (31) using M5T SITEL CHZ [Met. : 1 Zone : ZONEL
Carrier : CARRIERZ]

Controls

m

o

:ended GRP call from NX-5200_41 (41) to 31 (21) using MST SITEL CH1

— 13:28:3
Call in progress 6
12:28:1

I

istart=d GRP call from NX-5200_41 (41) to 21 (21) using MST SITEL CH1 [Net. : 1 Zone : ZONEL L 4
Carrier : CARRIER1]

END CALL &
Zone: ZONEL | 13:28:17:channel ok GRP call from NX-5300_41 (41) to 31 (31) using
Carrier: CARRIERZ
13:28:14:ended GRP call from NX-5200_41 (41) to 21 (21) using MST SITEL CHZ2

o

13:27:58:channel ok GRP call from NX-5300_41 (41) to 21 (21) using

i)

13:27:59:started GRP call from NX-5200_41 (41) to 21 (21) using MST SITEL CH2 [Net. : 1 Zone : ZONEL
Carrier : CARRIER2]
RO |

MST SITE1 CH2

13:27:49:ended call from MS 2 (2) to 31 (31)(reason: undefined) WARNING:this is a end call without a start
call
J_LI_I_[ 13:27:38:ended call from MS 2 (2) to 31 (31)(reason: undefined) WARNING:this is a end call without a start
call
Timeslot B
Source: 41| 12:27:21:ended call from MS 2 (2) to 21 (21)(reason: undefined) WARNING:this is a end call without a start il
n
Destination:

31
Priority: 7| TS Send Short Data Message
7 .

Color Code:

Group Call(8) From Individual + | with DMR ID 2 Source OMR id: Individual - 2
Signal: «aull )
g - to | Group w | with DMR ID 31 Destination DMR id: Group - 31
PUSH TO TALK 1]
Queue priority: @ normal call & priority 1 O priority 2 O high Message: hello world Format: Unicode 16 bit «

pricrity

[F] mergency [F] ambient Listening Service [l open voice call [F]

Brozdeast call [ all call

Audio Priority: High Priority » = OACSU
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5 Monitor Function
5.6 Status

5.6. Status

This box provides a general view of the Tier 3 infrastructure. It allows to see all the network
belonging to this infrastructure, all the sites belonging to each network and each carrier.

|

Trunk Controllers
Controller Ip_In Ip_Out
172.23.95.10 172.33.95.10
Managed System Netwaorks
»| Color Code ™ Sys Model ™ Sys Net”™ Sys Site”™ Sys Par”™ DmrLa”™ Backoff ™ SysCode ™ | Update ™
Name - v v v v v w v v Base Frequency - v
DEMO KW |1 Small (1) Ox0a oo 003 0x05 008 17667 457000000
Network Telopogy Elements
Site Name o Update o Carrier Name o Update o Zone Name o Update o
SITE1 02:16.48 CARRIER1 02:16.48 ZOMNEL 02:16.48
CARRIERZ2 02:17.01
Base Station C
~
IDBS o Mame £ Carrier 9 Site O ZC‘”EV Met IP Addr. % TX Fregq. % RX¥Freq. % Contact O
138492560 MST SITE1 CH1 CARRIER1 SITE1 |ZONE1 |DEMO KW 172.33.95.91 457312500 447312500 04:12.12 |_:|
138459888 MST SITE1 CH2 CARRIERZ SITE1 |ZONE1 |DEMO KW 172.33.95.92 457362500 447362500 04:12.15 J
Eind in|[* - & rows: 15 - 50 - 100
DMR Gateway C
IDDGW % IDDMR % MName % IDBS % IPAddr. o TsA Fitpeer o TsB Fitpeer 4 Contact o
Find in * - Q rows: 13 - 50 - 100
Mobile Station C
ID DMR 5 Name Registration o Last Call £ Last Call Length o Contact 4 GPS
1 Moto 02:46,52 04:08.47 4 04:08.47 |_;|
41 N¥-5300_41 04:08.17 04:09.465 04:09.46 |_:|
Find in * - C’L rows: 13 - 50 - 100
Audio Call C
Call On Air
Caller o Callad o Call Type Regquest o Start o Channel
Find in * - Q rows: 13 - 50 - 100
Call Queue
Caller o Callad o Call Type Regqueast o
Find in * - Q rows: 13 - 50 - 100
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6 Maintenance

6. Maintenance
This menu allows you to manage configurations of the Tier 3 controller.
Operations:

4

\

make all run-time configurations permanent

-

oad ) apply to run-time environment the last saved configurations

load ) Restart all software without loss of runtime dats

T
g

ot

-

estart ) Restart all software, deleting all not saved data

e

From/to your device:

‘I
A

Save File ) save to local starage a file with all run-time configurations

Load configurations from fila:

Upload

]
=
I}
2
=,
E
I
[0
]
Ef
5
5
m
=1
-
o
o
[ad
[
B
o
i3
a
i
+
iy

I’
A

Update:

\

Distribute ) Clone the contraller or only the configuration on an other equipment

Select update file:

Upload

Upload Update file

s

-~

» Save: If you change the setting, just write it in the run-time area temporarily and it will be lost
when restart unless you save it. If you want to apply the setting when restart, you need to click
"Save" to save it to EEPROM in the KAIROS.

» Load: Click to discard temporary run-time settings and load settings from EEPROM in the
KAIROS.

» Hot reload: Temporarily changed data is temporarily written in the run-time area and disappears
when restart, but "Hot reload" can restart without losing run-time data.

» Restart: Restart TSC. Run-time data will be lost.

» Save File: Click to save TSC settings as a file. The file is saved in the Download folder in your
PC as “configurations.json”. To keep the file rename it after saved.

» Upload (Load configuration from file): When loading the “json” setting data, select the file here.

» Distribute: If there are multiple TSC in a Network, click here if you want to clone the current
TSC setting to another TSC.
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7 Service

7. Service

I’NAME ROLE IP CARRIER SITE ZONE HNETWORK TX CHANN‘
MST SITEL CH1 Master 172.33.95.91 CARRIER1 SITE1 ZONEL 1 26
SLW SITE1 CH1 Slave 172.23.95.92 CARRIER1 SITEZ ZONEL 1 26
MST SITEL CHZ Master 172.33.70.13 CARRIER1 SITE1 ZONEZ 1 34

NOS: Network Overall Status. It is a way for seeing and setting up the parameters of the entire
system by the same single connection.
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8 Application Example
8.1 Multisite Multi-Frequency

8. Application Example

8.1. Multisite Multi-Frequency

Let's try to set the 2 Site configuration as shown below.

In the case of a small multisite, it is possible to manage multiple sites by one TSC.

ZONE 1 Tx Freg R¥ Freg
MaSter [P Address Color Code [ Color Code Base TX Freq
1
457 .3125 4523125
TSC 172335551 oo 1 Go 1
»
17233585810 457 000
457 3625 452 3625
1723359552 oo 1 & 1
ZONE 2 T¥ Freg R¥ Freg
MaSte r P Acdress Color Code [ Color Code
457 4125 452 4125

172337013 oo 1 oo 4

8.1.1. ZONE 1 Repeater setting
Set as described in Chapter 4.

8.1.2. ZONE 2 Repeater Setting

1. Synchronization mode: Even in a Multisite Multi-Frequency |,
system, it is recommended to use GPS synchronization
between sites because the KAIROS is designed based on
synchronization technology for simulcast.

Synchronization mode

istChoice || internal PPS (GPS/GLONASS) j]

R . 2nd Choice  |Internal Ref (ful) >

PTP Synchronization is also possible but the IP network must be _ el e =
. o 3rd Choice |Interna| Ref (full) j

stable (good quality) like in a lab test. 4th Choice  [Tnternal Ref (ful) E

2.Channel Table: Since it is Multisite Multi-Frequency, set the TX/ RX frequency to be different
between ZONE 1 and ZONE 2.

Tier ITT Parameters

3. Set Tier 3 Parameters Static Configuration
For Tier 3 Controller IP Address, enter the IP Address of TSC in Tier III Controller |7
ZONE 1. [ IP Address 172.33.95. 10 ]
4. Other settings are the same as for CH1 Repeater of ZONE 1. Tier IIL Network

Model SMALL -

Net (0 + 127) 10
Site (04 31) [ o

Par PARAE  —
TS ARale TCCPARA+E —
TS B Rale PAYLOADCH —|
Idle Time [<] 12 ﬁ
Accept not registered terminals I~

C-syscode [hex] 4503
Met-Site [hex] 0140

Allow Tier I traffic [~ TS A TSB [
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8 Application Example
8.1 Multisite Multi-Frequency

5. Set “Audio Call Group Zone” in Audio/Data Call

Audio Call Group Zone Mobile Subscribers selection

4 n 3

Configured Zone Table: Uncheck always

Mobile Subscribers selection position: In order to
improve site efficiency, by checking “Mobile Subscribers
selection position”, the system can work as “Dynamic
Allocation Group Call.

Uncheck other selections.

Check “Group Subscription” in KPG-D1/D3 also needed.
*Dynamic Allocation Group Call: a site that is not

Edit:Audio Call Group Zone @

Select where to send playgroup call
| Configured Zone Table

¥l Mobile Subscribers
selection position

Caller Zone

] Al network zone

Apply

registered by any MS, which doesn’t enable Group Subscription, doesn’t transmit.

Caller Zone: A site never forward a Voice/Data to other site, as disable inter-site call.

Uncheck other selections.

All network zone: All sites will transmit even no Mobile Station under a site.

Uncheck other selections.

6. System configuration is end. After Saving, restart both ZONE 1 and ZONE 2 Site.

7. Hunt setting in MS to hunt ZONE2 also required.

8.1.3. Monitor-Network

When setting is completed and confirmed by KA-NMS Monitor-Network, it is displayed as follows.

ZONE1
SITEL

= = = | CARRIER1 |_ .

MST SITE1 CH1

= = = | CARRIERZ |_ o

! MST SITEL CH2

ZONEZ2
SITEL

= = = | CARRIERZ |_ o

! MST SITE2 CH1

1 1
1 [N 1 1 1
CCTsA CCTsA
I Role: MASTER I'l Role: MASTER 1 I Role: MASTER 1
1 2.33.95.91 | ||| IP Addr.: 172.32.95.92 | | 1 2.33.70.12 | |
Metwork:: DEMO KW 1 Network: DEMO KW 1 Netwark: DEMO KW 1
§ (iporizbies ) (O ©, [er==] BNOIOF
In the above flgure, MS is registering to each site.
ZONE1 ZONE2
SITE1 ) e
- T - +
- == card Tl F) L o o[ cARRIERZ | . - = = [ card Te )
I MST SITEJ|NX-5200_ | MST SITE1 CH2 ! I MST SITEYNX-5300_ n
1 (29) to 21 1 1 (29) to 31
CCTsA 31 CCTsA 21
1| Role: MASTER Role: MASTER 1 I Role: MASTER
1 2,55 IP Addr.: 172.32.95.92 | | 1 2,55
1 Metwork: DEMO KW 1 Network: DEMO KW 1 1 Metwork: DEMO KW 1
1 Ciporsbi ) (O ©, 1 Ciportsbie ) ® 0,

In the above figure, MS is calling between different sites.
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8 Application Example
8.1 Multisite Multi-Frequency

= ~{ ZOMNE1 |

CCTs A

Role: MASTER

Network: DEMO KW

—

~{ ZONE2

==
framm IER2 |- o
MST STTEYNX-5300_{ x [|flnx-5300_{ x |1 cu2

(29) to 21

(41) to
| Moto (1 |
IP Addr.: 172.8 o

— .33.905.92
Network: DEMO KW

CCTs A
Role: MASTER
IP Addr.: 172,958
Network: DEMO KW

In the above figure, MS is calling between different sites,
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8 Application Example
8.2 Tier 3 with Simulcast

8.2. Tier 3 with Simulcast

8.2.1. Network Architectures with simulcast cells

In the following picture, you can see a diagram of a Tier 3 network on 4 sites, realized with 3
simulcast Carriers. Three carriers are drawn with three lines.

As Simulcast can be thought as one Big cell, it can be thought as a Single Tier 3 Trunking site with
a large coverage area.

Site 3 Site 2

Slave Slave Master

Master Alias

o o

3xDMR Simulcast networks

I ZONE

< 1 “big” single cell *  Trunking System
Controller
Carrier 3
. CH3
Carrier 2 CH 2
z CH1
{arrier 1 Control Channel (TSCC)

8.2.2. Setting example for Single Tier 3 with Simulcast
Let's set the simplest configuration as shown below.

Tx Freq Rx Frag TX Freqg R Freg
MaSter [P Address Color Code [ Color Code Bece TX Freq SIaVe [P Arezs Golor Code | Colar Code
4573125 | 4473125 4573125 | 4473125
TSC | cmn 172339581 | 07 oo 1 457 000 cHI 172338582 | 00 oot

172339510

[Note] Simulcast License is required.

8.2.2.1. Master Repeater setting

— Base Station Parameters . . .
1. Simulcast needs to be synchronized with the Slave.
—Base Station Role . . .
Recommended synchronization is GPS, but PTP
MASTER = synchronization also can be used.

For Test in your Lab, PPS synchronization by Flat
Cable is convenient. For details of synchronization,
please refer to KAIROS Manager Function Manual.

2. Stand-Alone: Uncheck
It is not Stand-Alone so check it.

Stand-Alone

Audio Gateway

For other setting items, refer to Chapter 4.
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8 Application Example
8.2 Tier 3 with Simulcast

8.2.2.2. Slave Repeater setting

1. Simulcast needs to be synchronized with the Master. Please perform Synchronization setting.

2. Frequency, Color Code to the same as MASTER Repeater.

3. Service Class: Select Multiprotocol DMR Tier Il Node.

Service Class

(™ Multiprotocol DMR. Tier II Node
{+ Multiprotocol DMR. Tier III Node

4. TRX Operating Modes - Operative mode: Select SLAVE

BASE STATION.

o TRX Operating Modes - KAIROS <SLV SITE1 CH

5.Base Station Operating Modes - Base Station Role: |

Select BROADCASTER.

6. Enter Master IP Address for Voting.

7. Set Name (Geographic Data)

Equipment Name: Any name
Network Name: Same as MST
Zone Name: Same as MST
Carrier Name: Same as MST
Site Name: Different name.

[Note] It is very important to make the
Site Name different from the MST Site.

TRX Configuration

Operative mode

|'SLAVE BASE STATION |

Base Station Parameters

Base Station Parameters

Basze Station Role

BROADCASTER |
r Analog ™
— Digital I

IP Parameters
Master
IP Address
[ Present 172.33.95.91

@ Main Setup - KAIROS <MST SITE1 CH1=

Main Setup - KAIROS <SLV SITE1 CH1

Equipment Name

Equipment Name

[ MST SITEL CH1

Geographic Data Geographic Data

MNetwork Name DEMO KW Network Name DEMO KW
Zone Name ZOME1 Zone Name ZOMNEL
Carrier Name CARRIER1 Carrier Name CARRIER1
Site Name SITE1

MST Repeater
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8 Application Example
8.2 Tier 3 with Simulcast

8. Tier 3 Parameters setting

Tier ITI Parameters

Static Configuration

’ Tier III Controller v ‘
IP Address 172.33.95.10
Tier III Network
Model SMALL =
Met (0 + 127) 10
Site (0 + 31) 1]
Par PARAE
TS ARole TCCPAR AB —
TS B Role PAYLOAD CH  —
Idle Time: [s] 10 =
Accept not registered terminals ™
C-syscode [hex] 4503

\ Net-Site [hex] 0140 ‘

Allow Tier II traffic [~ TS A 5B [

9. Setting by KA-NMS
Network Type: Select "Simulcast" for the Network Type in Settings - System - Network.

Tier 3 Parameter setting is same as MASTER Repeater.
Be careful not to mistake the IP address of Tier 11l Controller.

[Note] Do not install Tier 11l Controller in Slave Repeater.

[

Network
— Edit:Network Type
Network Type Simulcast
ype of radio network topology: sir i

Control channel Mode

Control channel Aloha

Dedicated

On

Multisite Multifrequency
) Mixed

Announce Logical Phisical Channel

10.System configuration is end. Restart both KAIROS for ZONE 1 and ZONE 2 Site.

When setting is completed and confirmed by KA-NMS Monitor-Network, it is displayed as

follows.

SITEL

ZONE1

- = — | CARRIER1 |_ _

CCTsA

MST S5ITE1 CH1

Role: MASTER
2.33.95.01
Network:: DEMO KW

SLV SITE1 CH1

2,22.95.92
MO KW

(OO
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9 General
9.1 Equipment & Materials

9. General
The purpose of this Instruction is to create the synchronization cable used to provide a one pulse
per second synchronization source between multiple repeaters at a site.

9.1. Equipment & Materials

Diagonal cutters (1/2 inch or larger, to cut ribbon cable)

Tape measure or suitable substitute graduated in millimeters (to measure cable length)
Following materials:

Parts Number - Qty per
No Description
P one cable

Order from Remarks
(Mouser)

1 | 382-0214 IDC Crimp Tool 1 Local 3
Vender

2 | 517-3365/06-100 3M Ribbon Cable Varies (Mouser)

—_—

3 | 517-3863-6605 6 conductor connector | Varies

9.2. Instructions

Section 1: Crimp tool preparation

Section 2: Introduction to the 3M IDC connector
Section 3: How to determine cable length
Section 4: Fabricate cable

Section 5: Notes on finished product
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9 General
9.2 Instructions

Section 1: Crimp tool preparation
1. Prepare the crimp tool by inserting the yellow die into the tool as shown in photo 1.

Photo 1

2. Place the mold in the tool such that the tab on the mold seats against the channel in the tool.
The mold will stay in place, but not securely, care is required to assure the mold is seated
properly before each use. The correct orientation is shown in photo 2.
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9 General
9.2 Instructions

Section 2: Introduction to the 3M IDC connector

Shown in photo 3 are two connectors, at the top, with arrows, is a connector showing the “front
side” and the bottom row is a connector showing the “back side”. Note that the ‘front side’ has
locating tabs (yellow arrows) on all three parts. The three parts of the connector must be
assembled with the tabs all oriented in the same direction - that is, the connectors must be
assembled and crimped while oriented as shown, for the connector to be reliable.

Clamp Header Body
Photo 3

Note how it is easy to determine “front” or “back”, as the “back side” of each part is smooth with no
locating tabs.

Section 3: How to determine cable length

The cable will have at least two connectors, spaced 200 mm apart, there must be 12.5 mm of
cable extending past the connectors on the ends, to provide for strain relief. Starting with 12.5 mm
on each end, we have 25 mm + 200 mm for the first two repeaters and an additional 200 mm for
each additional repeater. The cable lengths are shown below:

Number of Repeaters Length
2 225mm
3 425mm
4 625mm
5 825mm
6 1025mm

Cable length tolerances
Total length of the cable must be within 10 mm.

e End connectors must be installed 12.5 mm from each end with a tolerance of +/- 2 mm.

e Connectors not on either end of the cable (in a cable of more than two connnectors) must
be placed 200 mm from adjacent connectors, with a tolerance of +/- 5 mm.
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9 General
9.2 Instructions

Section 4: Fabricate cable
There are only a few steps in assembling a connector and crimping it to the cable. The connectors
at each end of the cable are installed first.
1. You will need the three pieces of the connector, set the Clamp aside.
a. See photo 3 to identify “header”, “body” and “clamp”.
2. Orient the connector as shown in photo 4 using only the header and body. Mate the two parts as
shown by guiding the header’s metal tabs into the channels on the body.

Photo 4
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9 General
9.2 Instructions

3. Pass the cable thru the opening between the two parts as shown in photo 5; provide 12.5 mm of
cable past the connector, as shown. Note that the colored conductor is at the ‘top’ and on the
‘right side’ as viewed from the ‘front’ side of the connector. (See text of section 2, and photo 3.)

Photo 5

4. Verify that the pins are seated on the conductors (there are six pins and six conductors; you can
see three at a time from either side). See photo 6.

Photo 6
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9 General
9.2 Instructions

Verify that the metal tabs of the header are in the slots on the body. (Only one tab is visible, see
photo 7.)

Photo 7

5. The assembly is now ready for crimping. Place the connector carefully in the crimp tool die as
shown in photo 8, note that the connector is centered in the die to provide an even pressure.

Photo 8
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9 General
9.2 Instructions

6. Once crimped, the header’s metal tabs must be fully inserted into the body and header must be
pressed together tightly as shown in photo 9. The metal tabs must lock in place (indicated with
yellow arrow, photo 9). There is another metal tab, not visible in the photo, on the other side of
the connector.

Photo 9

7. See photo 10, observe that the conductors are in the channels provided for them (yellow
arrows).

Photo 10
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9 General
9.2 Instructions

8. Place the clamp over the header, paying attention that the locator tabs are pointing in the right
direction as per photo 3 and as shown in photo 11.

A
i
R
\

‘

Photo 11

9. Curl the end of the cable under the clamp as shown in Photo 12.

Photo 12
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9 General
9.2 Instructions

10.Press the clamp onto the header and body as shown in photo 13. (Use of the crimp tool can be
helpful for this step but is optional.)

Photo 13

11. Verify that the locking tabs of the header are in place, locking the clamp to the body. (yellow
arrows in photo 14.) Press the tabs into place if they do not seat themselves.

ES

Photo 14

Proceed to “Connectors mid-span on the cable” below for cables with more than two
connectors. In cases of cables with only two connectors, go to Section 5.
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9 General
9.2 Instructions

Connectors mid-span on the cable

12.Place connectors every 200 mm along the cable. (For example: With a three repeater cable,
place one connector at the midpoint.) Place the Header and body on the cable as shown in
photo 15. The connector and red strip on the cable must be oriented as shown, as all
connectors must face “the same way” on the cable. (The yellow arrow points to the red striped
conductor.) See also, photo 25 in Section 5.

Photo 15

13. Verify that the pins are seated on the conductors as shown in photo 16.

Photo 16
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9 General
9.2 Instructions

14.Verify that the metal tabs of the header are in the slots on the body. (Only one tab is visible, see
photo 17.)

Photo 17

15.The assembly is now ready for crimping. Place the connector carefully in the crimp tool die as
shown in photo 18, note that the connector is centered in the die to provide an even pressure.

Photo 18
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9 General
9.2 Instructions

16.0nce crimped, the header’s metal tabs must be fully inserted into the channels on the body, as
locked into place (yellow arrow) as shown in photo 19.

ot LAt

Photo 19

17.See photo 20, observe that the conductors are in the channels provided for them (yellow
arrows).

Photo 20
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9 General
9.2 Instructions

18.Place the clamp over the header, paying attention that the locator tabs are pointing in the right
direction as per photo 3 and as shown in photo 21.

Photo 21

19.Press the clamp onto the header and body as shown in photo 22. (Use of the crimp tool can be
helpful for this step but is optional.)

Photo 22
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9 General
9.2 Instructions

20. Verify that the locking tabs of the header are in place, locking the clamp to the body (yellow
arrows in photo 23.)

Photo 23
21. After installing all connectors on the cable, proceed to section 5.
Section 5: Notes on finished product

A two connector-version of the finished product shows the strain relief loop in the cable at the
connecter on each end (yellow arrows), see photo 24.

Photo 24
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9 General
9.2 Instructions

Note also that the orientation tabs on each connector (yellow arrows) point in the same direction
with the striped conductor on the ribbon cable oriented as shown (red arrow). See photo 25.

i w—#i
(5 g
i ¢

1t

Photo 25

Place of purchase

6 pin connectors
https://www.mouser.com/ProductDetail/\Wurth-Electronics/61200623021?qs=sGAEpIMZZMu0%?2
52bmZx596tFLzTKNWwy5g0L10OMKS27Gh4%3d

26 conductor flat cable
https://www.mouser.com/ProductDetail/Amphenol-Spectra-Strip/135-2801-026?qs=sGAEpiMZZM
sJiFh04Lj2rvezlru2hL8PIDffV7ceKFo%3d

crimp tool
https://www.mouser.it/ProductDetail/Eagle-Plastic-Devices/382-0214?qs=sGAEpiMZZMuHCD5%
2fnvg3Poyn1992rZAQQHg09ftK1N4%3d
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https://apac01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.mouser.com%2FProductDetail%2FWurth-Electronics%2F61200623021%3Fqs%3DsGAEpiMZZMuo%25252bmZx5g6tFLzTkNWwy5q0L1QMKS2ZGh4%253d&data=02%7C01%7Cabukawa.tetsuya%40jvckenwood.com%7Cf573854f66eb42761f7c08d696eeefdd%7Ce8ba28b0d63a44b49f7ff1e409946ec9%7C0%7C0%7C636862350306620432&sdata=dVFzJ43yE%2BwVE0Kub0xXOxdI8Y5YtJf6iIMTzCHRfZo%3D&reserved=0
https://apac01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.mouser.com%2FProductDetail%2FWurth-Electronics%2F61200623021%3Fqs%3DsGAEpiMZZMuo%25252bmZx5g6tFLzTkNWwy5q0L1QMKS2ZGh4%253d&data=02%7C01%7Cabukawa.tetsuya%40jvckenwood.com%7Cf573854f66eb42761f7c08d696eeefdd%7Ce8ba28b0d63a44b49f7ff1e409946ec9%7C0%7C0%7C636862350306620432&sdata=dVFzJ43yE%2BwVE0Kub0xXOxdI8Y5YtJf6iIMTzCHRfZo%3D&reserved=0
https://apac01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.mouser.com%2FProductDetail%2FAmphenol-Spectra-Strip%2F135-2801-026%3Fqs%3DsGAEpiMZZMsJiFh04Lj2rvezIru2hL8PIDffV7ceKFo%253d&data=02%7C01%7Cabukawa.tetsuya%40jvckenwood.com%7Cf573854f66eb42761f7c08d696eeefdd%7Ce8ba28b0d63a44b49f7ff1e409946ec9%7C0%7C0%7C636862350306630437&sdata=ycc%2BR8sbSbU9F6gQcXloMaoEBBmyupfTGyB6kl09FCg%3D&reserved=0
https://apac01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.mouser.com%2FProductDetail%2FAmphenol-Spectra-Strip%2F135-2801-026%3Fqs%3DsGAEpiMZZMsJiFh04Lj2rvezIru2hL8PIDffV7ceKFo%253d&data=02%7C01%7Cabukawa.tetsuya%40jvckenwood.com%7Cf573854f66eb42761f7c08d696eeefdd%7Ce8ba28b0d63a44b49f7ff1e409946ec9%7C0%7C0%7C636862350306630437&sdata=ycc%2BR8sbSbU9F6gQcXloMaoEBBmyupfTGyB6kl09FCg%3D&reserved=0
https://apac01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.mouser.it%2FProductDetail%2FEagle-Plastic-Devices%2F382-0214%3Fqs%3DsGAEpiMZZMuHCD5%252fnvq3Poyn19q2rZAQQHgo9ftK1N4%253d&data=02%7C01%7Cabukawa.tetsuya%40jvckenwood.com%7Cf573854f66eb42761f7c08d696eeefdd%7Ce8ba28b0d63a44b49f7ff1e409946ec9%7C0%7C0%7C636862350306620432&sdata=wG60dDnbGvJMstEhVQeopGHpQI5dpKq%2BjUza9HHeytg%3D&reserved=0
https://apac01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.mouser.it%2FProductDetail%2FEagle-Plastic-Devices%2F382-0214%3Fqs%3DsGAEpiMZZMuHCD5%252fnvq3Poyn19q2rZAQQHgo9ftK1N4%253d&data=02%7C01%7Cabukawa.tetsuya%40jvckenwood.com%7Cf573854f66eb42761f7c08d696eeefdd%7Ce8ba28b0d63a44b49f7ff1e409946ec9%7C0%7C0%7C636862350306620432&sdata=wG60dDnbGvJMstEhVQeopGHpQI5dpKq%2BjUza9HHeytg%3D&reserved=0

