8.1.1.2 IT configuration on the Switch

We will use the network management terminal to identify the link it number to the SWITCH
as well as the position in the SWITCH rack of COM3 in charge of the link: Position 1 to 12
for a standard chassis.

In CONFIGURATION / SETTINGS.
Right click on a BS then select Name Tc/Ts.

Mom, ToiTs

Config TETRA ES
Config TETRA Site
Imprirme

v Principal

SUpprime

The window below appears. The G703 link configuration has a red border:
Junction: Link type
Voice/ @IP: corresponds to the link it number
Board: corresponds to the location of the COM3/4 board in the SWITCH (Counting from the
SUPIP)
The Tx=Rx check box means that the dialogue it is identical for both sides of the link.
For the In and Out settings and the preferred direction refer to paragraph 9.1.2 Ring Network
The In and Out list zones must be filled in as in the window:
Ins: for the link the SWITCH 0/1 SW precedes the BS for consultation
Outs: for the link, no equipment succeeds the BS for consultation

Tenant 0/1:5W

Rx (OU)

Jonction Vo
G703 [*]2

Fault analyses and diagnosis
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8.2 « Ring » network

SWITCH

SITEA

NETIS B

A |

(%)) wn
(0] (0]
5 3
(2] [72]
w >
| Y

NETIS N

NETIS B

En général sens normal de la boucle

En général sens secours de la boucle
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8.2.1 OPERATING PRINCIPLES

Link type: always G703

Type of module in charge of the link: COM 3/4

Normal operations: (see §9.1.2.2)

Each NeTIS-N appliance transmits data to the NeTIS-Bs on an it in both directions of the loop
and extracts data from the NeTIS-Bs only from one direction at a time

Each NeTIS-B appliance transmits data to the NeTIS-Ns on an it in both directions of the
loop and extracts data from the NeTIS-Ns only from one direction at a time depending on the
preferred direction selected in the settings

More precisely, the COM3 or COM4 board plays the role of G703 interface on the BS side
and the SWITCH side, it permanently transmits on both G703 junctions; The signal received
at these junctions are analysed and the indicators on the front face make it possible to know

the state of these junctions:

'ERR’ indicator: red indicator lighting when a line error is detected on the junction or
if there is no 2Mb/s signal (disconnection for example).

Yellow Rx’ indicator: flashes when a G704 synchronisation is detected; stays on
when a synchronisation is detected and the link with the switch is established.

SWITCH CaiE(y)

| —

Carte(s) COM

Carte
COM

REBOUCLAGE

L

Carte
COM
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In the case of correct reception on both sides (A and B), the COM board only keeps the
signals received from the side declared as preferred (settings on the network management
terminal).

|
Tenant 0/1:5W > M“W »
Rx (0U) |
Jonction  Voie / @IP Carte L‘:
IR 4 -] '

~l

The board injects signals corresponding to the TBS11 in the assigned time slot (programming
on the rear face of the NeTIS-B see §9.1.1.1) on both junctions A and B at the same time and
transparently retransmits the other time slots, in both directions from one junction to the next
and vice versa.

8.2.2 FAULT ANALYSES AND DIAGNOSIS

8.2.2.1 Presentation

We are going to study a network composed of’:
A SWITCH

A one BS SITE N° 1

A one BS SITE N° 2

The network architecture is shown below:
Here its operation is correct
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8.2.2.2 NeTIS-B configuration

Each NeTIS-B on the network must be configured to work on an it from the G703 link (see
§9.1.1.1)

8.2.2.3 NeTIS-N configuration

The SWITCH is configured via the network management terminal

A double click on the SWITCH in monitoring mode displays the following window
All the connected resources in the SWITCH are visible

SWn® 0/1:5SwA -

- Al
‘msw 0K ALARMES Acquit Télécommandes
e
@® Auto |
O Manuel
Etat
O Hors service
O En service/lnactif
@ En service/Actif |

(O C I g
Bal | Supp!

ucH

_______ Resources

Connected in the
SWITCH

No modules in the
grey locations

Carte COM Carte COM

Gestion Sens A Gestion Sens B

To find out the role of each of the COM3 or 4 boards, view the BS states

To do this access the SYNOPSIS area of the network management terminal and double
click on the BS
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Click Double Click

Synoptique

Configuration / Paramétres

COM board location in

the SWITCH in charge Alarmes
of direction A \Eans\ﬂqﬂluge Présence

+|( 5 |Horfloge |Miveau? |Prézence |? -
¢ Haloge [Miveau 2 |Présence

]

COM board location in
the SWITCH in charge
of direction B

The COM3 and COM4 board locations in the SWITCH and it is used on the network

are configured as follows:
Right click on the BS, and then click on Name TC TS and select the Communications

link
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SITE 2 BS N°1

1/1:Site

Jonction  Voie / @IP

G703 |*#[1
G703 1

v Tx = Rx

8.2.2.4 FaultN°1:

Link cut between the SWITCH and the BS for site 1 and the network is operational in the B

direction.
Network management terminal synopsis view
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ALARMES

=
o
@

Lill.

I

£
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Direct observation on the COM?3 boards:
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Messages in the network management terminal history/tickets

¥ Console de Service TETRA ()

Fichier
Evenements COM card clock alarm
Date Heure SW Désignation at location 5 f’f th.c
SWITCH (Direction A
management)

Alarm A direction on Site 2 BS 1

Alarm A diredio? on Site 1 BS 1 COM card RXA indicator on and
COM card RXA indicator off and ERRA off
ERRA on

A direction on the Site 1 BS 1

8.2.2.5 Fault N°2:

Link cut between the two radio sites
Site 1 is connected to the Switch in direction A
Site 2 is connected to the Switch in direction B

Network management terminal synopsis view

SWITCH
OK
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Direct observation on the COM?3 boards:
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Messages in the network management terminal history/tickets

Alarm A direction on Site 2 BS 1
COM board RXA indicator off and

ERRA on
¥ Console de Service TETRA ()
Fichier
Evenem Alarm B direction on Site 1
Date Heure SW Désignation BS1
COM board RXA indicator
off and ERRB on

8.2.2.6 Fault N°3

Link cut between the SWITCH and site 2
Both sites are connected to the Switch in direction A

Network management terminal synopsis view

ALARMES
de Em

Py Faible:
v
Catts Horlogs Présence ]
5 Hoiloge |Niveau 2 |Piésence [? Al [ersa ]
[ 17 Niveau 2 |Présence |7 -
=
Wersion 15708/
T & & ALARMES _Aouuit Télécommandes
IR ALARMES

Mode :
@ Auto Acguit |
O Manuel

Q Hors service
© En servicefinactif Miveau 2

@ En service/Actif (=] ErET—

B B RE

et

Ll
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Direct observation on the COM?3 boards
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Messages in the Network management terminal history/tickets

Alarm B direction on Site 1 BS 1

COM board alarm SWITCH

M Console de Service TETRA () slot 7
Fichi

Date Heure SW Désignation

Alarm B direction on Site 2 BS 1

8.3 Ethernet link (IP)

This chapter describes the different types of IP exchanges between the different BSs, Operator
stations, Phone gateways, etc... for a TETRA IP network.

8.3.1 GENERAL PRESENTATION

The general architecture of a TETRA network uses several elements:
Base stations communicating with mobiles and linked to the switch(es)
One or more switches (that can be linked together) eventually interconnected to
external networks (phone networks)
One or more operator stations.
Various applications (Recorder, phone gateways, etc ...)
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B B
B
SWITCH
A >
P
SWITCH
B
B A

SWITCH PABX

C PSTN
Others applicatif

B

All the elements of the radio network are linked together through an IP network.

The radio network clients (BS, Operator station, etc ...) have a minimum configuration,
adding an element must not cause the reconfiguration of existing elements.

6telm_ NeTIS MAINTENANCE GUIDE - Version 1.1 86/139



8.3.2 COMMUNICATIONS BETWEEN APPLIANCES

DATA SIGNALLING AND TRANSMISSION

SWITCH UDP A
— E’ Operator
=.l— . -

Station N° 1
CPU board
oar TCP/IP DISPATCHING
, UDP UDF broadcast ' UDP
Signalling < Operator
—_— : o
P o < > gi Station N°n
% e > ,
TCP ‘ TCPE/IP links == TCPR/TP
Application
UDF
——»
TCP BS < p—— » —— 4 Phone gateway
TCP/IP links < > ﬁ
TCEIP
UDP UDP broadcast
Identification ’
cerver TCP/IP

—_
UDP Momtonng

TCF/IP
BSN°n
P —

-
UDP Monitonng
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8.3.3 CUSTOMERS

8.3.3.1 Phone applications

These applications need to use signalling and phone.

(Operator stations, Phone gateways, etc.).

.,

Operator station

Customer
UDP
Identification

UDP reception

>

Customer

UDP UDP reception

<

Reception of all switches present on the
network and management of a dynamic
switch table.

Signalisation

TCP
Customer to
highest
priority
SWITCH

TCP/IP links

Phone UDP UDP broadcast
customer « P>

TCP customer
to lower
priority switch

TCP/IP links

Switch signalling channel reception with
the highest priority for communications

management.

Link with the highest priority switch for
communications management, it is the
"active" link.

Reception of transmission from the
PHONE channel

Link with the lowest priority switch and
connection with the highest priority
switch that arrives on the network.
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8.3.4 NETWORK SETTING

8.3.4.1 Role of the UDP Identification Server

Each switch broadcasts an identification message on a UDP channel permanently (every
5 seconds).

The UDP port number used for this broadcast is therefore part of the minimum information
needed in the Clients (NeTIS-B, Operator Station etc...) wanting to connect to the radio
network.

This message makes it possible for the BSs to send information about themselves to the
servers (NeTIS-N): CPU IP addresses, Switch N°, SUP IP addresses

Then the SWITCHES send the following information to the clients:

IP address and Port of the BS signalling server (see §9.3.4.4)

IP address and Port of the BS Phone server (see §9.3.4.4)

The port used to broadcast this message and the broadcasting address are set via the network
management terminal and transmitted to the NeTIS-N by downloading.
A file in the NeTIS-B is used to declare the identification port used by the NeTIS-N(s).

8.3.4.2 UDP identification server configuration

The UDP identification server is in fact the NeTIS-N
The server is configured from the network management terminal as shown below

In _Configuration ! Paramatres |
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T Console de Service TETRA ({C:tetracs, FIC, Conf anneau_AZ4.syn *)

Fichiers - Réseau Site  Swnophique - Services Cryptage  Réseau IP | Mok de passe Hard 7@

Select « IGMP » tab

Déclaration des parameétres réseaux IP

IGMP IConﬁgulation |Affectation ISecondaire IISI IBS IPhonie
Port
Identification I__m | 0] 0| o0 |51114
MultiCast signalisation [ o of o o
MultiCast phonie [ 0| of o o

Port n° used for
SWITCH
identification

The broadcast of server information (NeTIS-N) to the clients (NeTIS-B) is carried out using a

Broadcast address and is defined as shown below
Select the "Configuration” tab

peansres s
Déclaration des parametres réseaux IP

IGMP Configuration

Netmosk [ (255 255 [ 0

Broadcast (192|168 1/|255

Network (192 [168/| 1/| 0

Gateway 1192|168 1/| 1
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8.3.4.3 Port identification declaration on the NeTIS-B side

A base station that wants to connect to the tetra network listens on its identification port in
order to obtain the information from the different SWITCHES on the network with their
priority level.

To declare this port, a configuration file (Text) stored on the NeTIS-B must be read the path
of which is /USR/BsLinux/nano CONFIGBS.CFG.

Below the content of the CONFIGBS.CFG file shows that the identification port is "51114"

"Top offile IDENTIFICATION Commands to close
#r####A#H IP PARAMETERS PORT N° the file for example:
/ CTRL X(* X)
PORT _IDENTIFICATION = 51114
[ Read 62 lines | /

AG Get Help "O WriteOut "R Read File "Y Prev Page "K Cut Text “C Cur Pos
X Exit  "J Justify "W Where Is "V Next Page "U UnCut Txt "T To Spell

"End of file

8.3.4.4 IP Network without using the identification port

If the port is not filled in in the BS, then port "51114" is used as a default.

It is not mandatory to use the identification port. If you know the SWITCH IP addresses
(CPU and SUPIP) and the signalling and phone ports that are used, then they can be added to
the CONFIGBS.CFG file as shown below.

"Top of file

ACTIVE SW CPU-+signalling port
#H##HHE TP PARAMETERS
ACTIVE SW SUPIP+Phone port (89.3.4.5)

IP_SWITCH = 192.168.1.100 }
PORT_SWITCH = 50020
IP_SUPIP = 192.168.1.3
PORT_SUPIP = 50021

[ Read 62 lines ]
AG Get Help O WriteOut "R Read File Y Prev Page AK Cut Text ~C Cur Pos
AX Exit  AJJustify "W Where Is AV Next Page AU UnCut Txt AT To Spell
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"End of file

8.3.4.5 Checking the IP configuration on the BS side

Once the Niveau2 software is running it is possible to activate different network management
terminal using the ALT+Fx keys, without disturbing the current application

Connect a screen and keyboard and press the "ALT F2" and "L" keys, the display below
appears:

"'start of display Por.t used for
* (0 client connected with server 4 on port 55555 , socket 16 } maintenance
##% NbClient=0 found=0 (Spy etc.)
Port used for
* (‘anected at sirrver no 0 : 193,168.1.12& port=50400 with Tocket 14 (69s) :f Ersla;;lt:t?)llce
Bs connected SWITCIH CpU BS Signalling [
to the switch IP address port Socket N

* C‘anected at serverno 1 : 19&168.1.12% port=50401 with %ocket 15 (69s) T
Bs connected SWITCH BS Phone Port S
to the switch SUPIP IP Socket N

--> UDP Address UDP 0: 192.168.1.121 port: 50300 TX_ONLY socket=19
- J

UDP Protocol T T T

BS 1P address SWITCH CPU Port open in
signalling port the TX

FULL_DUPLEX socket=12

--> UDP Address UDP, 3: 192.1681121 port : 50401

T

BS 1P address BS Phone Port Port open in
TX and RX

UDP Protocol
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UDP Protocol

--> UDP Address UDP 4: 192.16?1.121 port: 51111 FULL_DUPLFTX socket=13

BS IP address

"end of display

Default
identification
port

Port open in
TX and RX

8.3.4.6 Role and setting of the BS signalling and phone servers

The role of the signalling server is to exchange the following information in TCP:

Base station operating parameters
Communications management

The role of the Phone server is to exchange the following information in TCP:

Phone in the communications

The two ports are made known to the server (NeTIS-N) using a download of the equipment
database from the network management terminal.

Port configuration on the network management terminal side:

In _Configuration ! Paramatres |
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M Console de Service TETRA (C:\tetracs\FIC\Conf anneau_A24.syn *)
Fichiers - Réseau Site Synoptique - Services Cryptage RéseauIP | Mot de passe Hard 7

|

Port serveur BS signalisation

Broadcast of the BS state
Port serveur BS phonie (Alarms for example) on the
signalling server port in
UDP. The BSs broadcast
their state directly to the
console

v Diffusion des statuts BS en UDP

8.3.5 DECLARATION OF THE NETIS-B ADDRESSES ON THE TETRA CS SIDE

The SWITCH has a view of all the BSs that are part of the network via their IP address
configured as shown below.

When a configuration request for a BS is received, the SWITCH can load its configuration
using the BS IP address.

This address is also used to route phone and network communications.

In _Configuration ! Parametres |
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aameage 51211 (.

i fo) Al
Général Télécommandes Télésignalisations Caractéristiques Communication
Tenant [T v]  Aboutissant [Aucun - @A
[  ReOU) ==
Jonction Voie / @IP Carte | L;:_'
»[P-TCP[*]192.168.1.121 = | '
P f
. il |
A I =
v Tx=Rx

Link type IP-TCP
IP address of a NeTIS-B 192.168.1.121

IP-TCP: All Signalling and Phone exchanges use TCP/IP

Parameétrage : Site1/1 \

Avant  [0/1:SW | Apes  [211:5ie2

Rz (OU)
Jonction  Voie / @IP Carte

»]IP - UDP[*[192.168.1.100 '

>

i

Link type IP-UDP
IP address of a NETIS B 192.168.1.100

IP-UDP: All Signalling exchanges use TCP/IP
All the Phone exchanges use UDP/IP
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8.3.6 SWITCH SIGNALLING AND PHONE PORT

These SWITCH CPU ports and addresses will be used by the DISPATCHING.

The Operator Stations must know the CPU IP (Signalling) address and the associated
Signalling Port.

As well as the phone port used by the SUPIP board. The SUPIP IP address is not used by the
operator stations because phone is broadcast directly onto the IP network (UDP protocol)
whereas for signalling both the TCP and UDP protocols are used.

The SWITCH is configured by a download from the equipment database from the network
management terminal.

Télésignalisations Caractéristiques

Adresse IP Port CPU

Signalisation D] ; SWITCH
Voie sur IP m @ | 50301 =

SWITCH

Console de Service m | 50307

8.3.7 SECONDARY NETWORK MANAGEMENT TERMINAL

8.3.7.1 General

A network always has a primary network management terminal connected using an RS232
link to the NeTIS-N.

You can add secondary network management terminal connected using IP to the main
network management terminal .

The rights of the secondary network management terminal are limited to network monitoring
and to the ticket history (Logging) and you cannot load configurations to the NeTIS-N from
1t.
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NETISN

B A

RS232 COM1
Téléchargement des configurations
Tickets de communications
Gestion des Alarmes

P

-
|

o

NETIS B -

-Connexion Console principale
-Tickets de
-Monitoring Réseau
Console d’Administration Secondaire N

Console d’Administration Principale

RS232 COM1
Téléchargement des
configurations

Tickets de communications
Gestion des Alarmes
Monitoring du
réseau(Synoptique)

H

Diffusion du monitoring
du réseau par le canal
signalisation du
SV\IIIF',I'CH

L

ELrtL LT

NETIS N

IP

tetm— NeTIS MAINTENANCE GUIDE - Version 1.1

Tickets/communication par le
Port serveur console secondaire

Console d’Administration Principale

Connexion a la Console Principale par
le Port+adresse IP de la console prinCipalg=——
TCP/IP

Tickets/communication
—
TCP/IP

-Monitoring Réseau
Protocole UDP
Diffusion du monitoring du réseau par le
canal signalisation du SWITCH

Console d’Administration Secondaire
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8.3.7.2 Secondary network management terminal installation

Retrieve the TetraCs directory from the primary network management terminal and paste it
under the C: root of the new PC.

Create an application short cut Tetracs-exe

add the word "secondary" as shown below:

and in the "Target" field of the tetraCs properties

Propriétés de Raccourci vers TekraCs 7] x|

Général Flacooursi | Compatibilts | Sécuité |

@Q Raccourci vers TetraCs
[~

Type decible:  Application

Emplacement :  tetracs

Cible : Atetracs T etraCs. exe secondaire

D'émarrer dans IE:Htetracs

Touche de I,.-j.'u,:un
[AcCoLnc ©
Exécuter : IFenétre normnale = I
Commentaire ; I
Rechercher la cible... | Changer dicéne... Ayancé. . |

2k, I Annuler Sppliguer

ételm_ NeTIS MAINTENANCE GUIDE - Version 1.1 99/139



Launch the application

Secondary network management

/ terminal

T Console de Service TETRA secondaire

Quitter

8.3.7.3 Configuring the main network management terminal

The main console is considered to be a server to which the secondary network management

terminal will connect.
To do this, just declare a port for exchanges between consoles.

The server listens on the port defined below.
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