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Abstract

This Installation and User Guide documents information regarding the installation and use of
Mobicents jSS7 Stack.
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Preface

1. Document Conventions

This manual uses several conventions to highlight certain words and phrases and draw attention
to specific pieces of information.

In PDF and paper editions, this manual uses typefaces drawn from the Liberation Fonts [https://
fedorahosted.org/liberation-fonts/] set. The Liberation Fonts set is also used in HTML editions if
the setis installed on your system. If not, alternative but equivalent typefaces are displayed. Note:
Red Hat Enterprise Linux 5 and later includes the Liberation Fonts set by default.

1.1. Typographic Conventions

Four typographic conventions are used to call attention to specific words and phrases. These
conventions, and the circumstances they apply to, are as follows.

Mono- spaced Bol d

Used to highlight system input, including shell commands, file names and paths. Also used to
highlight key caps and key-combinations. For example:

To see the contents of the file ny_next _bestsel | i ng_novel in your current
working directory, enter the cat my_next_bestselling_novel command at the
shell prompt and press Enter to execute the command.

The above includes a file name, a shell command and a key cap, all presented in Mono-spaced
Bold and all distinguishable thanks to context.

Key-combinations can be distinguished from key caps by the hyphen connecting each part of a
key-combination. For example:

Press Enter to execute the command.

Press Ctrl+Alt+F1 to switch to the first virtual terminal. Press Ctrl+Alt+F7 to
return to your X-Windows session.

The first sentence highlights the particular key cap to press. The second highlights two sets of
three key caps, each set pressed simultaneously.

If source code is discussed, class names, methods, functions, variable names and returned values
mentioned within a paragraph will be presented as above, in Mono- spaced Bol d. For example:

File-related classes include fi | esyst emfor file systems, fi | e for files, and di r
for directories. Each class has its own associated set of permissions.

Proportional Bold

Vi
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This denotes words or phrases encountered on a system, including application names; dialogue
box text; labelled buttons; check-box and radio button labels; menu titles and sub-menu titles.
For example:

Choose System > Preferences > Mouse from the main menu bar to launch Mouse
Preferences. In the Buttons tab, click the Left-handed mouse check box and click
Close to switch the primary mouse button from the left to the right (making the
mouse suitable for use in the left hand).

To insert a special character into a gedit file, choose Applications > Accessories >
Character Map from the main menu bar. Next, choose Search > Find... from the
Character Map menu bar, type the name of the character in the Search field and
click Next. The character you sought will be highlighted in the Character Table.
Double-click this highlighted character to place it in the Text to copy field and
then click the Copy button. Now switch back to your document and choose Edit
> Paste from the gedit menu bar.

The above text includes application names; system-wide menu names and items; application-
specific menu names; and buttons and text found within a GUI interface, all presented in
Proportional Bold and all distinguishable by context.

Note the > shorthand used to indicate traversal through a menu and its sub-menus. This is to
avoid the difficult-to-follow 'Select Mouse from the Preferences sub-menu in the System menu of
the main menu bar' approach.

Mono- spaced Bold ItalicorProportional Bold Italic

Whether Mono-spaced Bold or Proportional Bold, the addition of Italics indicates replaceable or
variable text. Italics denotes text you do not input literally or displayed text that changes depending
on circumstance. For example:

To connect to a remote machine using ssh, type ssh user nane@domai n. name
at a shell prompt. If the remote machine is exanpl e. comand your username on
that machine is john, type ssh john@example.com.

The mount -o remountfi | e- syst emcommand remounts the named file system.
For example, to remount the / hone file system, the command is mount -0
remount /home.

To see the version of a currently installed package, use the rpm -gq package
command. It will return a result as follows: package- ver si on-rel ease.

Note the words in bold italics above — username, domain.name, file-system, package, version
and release. Each word is a placeholder, either for text you enter when issuing a command or
for text displayed by the system.

Aside from standard usage for presenting the title of a work, italics denotes the first use of a new
and important term. For example:

Vii
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When the Apache HTTP Server accepts requests, it dispatches child processes
or threads to handle them. This group of child processes or threads is known as
a server-pool. Under Apache HTTP Server 2.0, the responsibility for creating and
maintaining these server-pools has been abstracted to a group of modules called
Multi-Processing Modules (MPMs). Unlike other modules, only one module from
the MPM group can be loaded by the Apache HTTP Server.

1.2. Pull-quote Conventions

Two, commonly multi-line, data types are set off visually from the surrounding text.

Output sent to a terminal is set in Mono- spaced Roman and presented thus:

books Deskt op docunmentation drafts nss phot os stuff svn
books_tests Desktopl downl oads i mges notes scripts svgs

Source-code listings are also set in Mono- spaced Roman but are presented and highlighted as
follows:

package org.jboss. book. jca. ex1;
inport javax.nam ng.|nitial Context;

public class Exdient
{
public static void main(String args[])
throws Exception
{
Initial Context iniCtx = new Initial Context();
bj ect ref = ini &x. | ookup("EchoBean");
EchoHone hone (EchoHone) ref;
Echo echo = hone. create();

System out. println("Created Echo");

System out. println("Echo.echo('Hello') =" + echo.echo("Hello"));

1.3. Notes and Warnings

Finally, we use three visual styles to draw attention to information that might otherwise be
overlooked.

viii



Preface

Note

A note is a tip or shortcut or alternative approach to the task at hand. Ignoring a
note should have no negative consequences, but you might miss out on a trick that
makes your life easier.

Important

Important boxes detail things that are easily missed: configuration changes that
only apply to the current session, or services that need restarting before an update
will apply. Ignoring Important boxes won't cause data loss but may cause irritation
and frustration.

Warning

A Warning should not be ignored. Ignoring warnings will most likely cause data
loss.

2. Provide feedback to the authors!

If you find a typographical error in this manual, or if you have thought of a way to make this manual
better, we would love to hear from you! Please submit a report in the the Issue Tracker [http://
code.google.com/p/jss7/issues/list], against the product Mobicents jSS7 Stack , or contact the
authors.

When submitting a bug report, be sure to mention the manual's identifier: SS7Stack_User_Guide

If you have a suggestion for improving the documentation, try to be as specific as possible when
describing it. If you have found an error, please include the section number and some of the
surrounding text so we can find it easily.
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Chapter 1. Introduction

1.1. Mobicents jSS7 Overview

Mobicents jSS7 (Java SS7) is the only Open Source Java based implementation of the SS7
protocol stack. It comes with JSLEE MAP and ISUP Resource Adaptors (RA) and enables legacy
developers to build SS7 applications with ease. Developers only require an understanding of
Resource Adaptors and focus on building applications rather than worry about the SS7 stack.
Mobicents jSS7 is compatible with Dialogic boards, dahdi based cards (Diguim and Sangoma) and
also has inbuilt support for SIGTRAN (M3UA). Mobicents jSS7 Stack also supports TeleStax SS7
Cards which has MTP2/3 support on-board and hence lower processing load on server hosting
Mobicents jSS7 Stack

Since Mobicents jSS7 is Java based, it is cross-platform and can be installed and used on any
Operating System that supports Java. The Open Source Software gives you the flexibility to
understand the readily available source code and customise the product for your Enterprise needs.

1.2. Introduction to SS7

Important

Spaces were introduced in some tables and code listings to ensure proper page
render.

1.2.1. SS7 Overview

SS7 (Signalling System No.7) is a set of signaling protocols defined for information exchange
in telephony. It is the global standard for telecommunications and is defined by the International
Telecommunication Union (ITU) - Telecommunication Standardization Sector (ITU-T) [http://
www.voip-info.org/wiki/view/ITU]. It is also commonly referred to as Common Channel Signaling
System No. 7 (i.e., SS7 or C7).

In telephony (wireless and wireline), the information associated with a call must be exchanged
between a telephone and the telephone exchange or between exchanges, transit nodes and other
elements in the network. Information exchange is required to set up, control and tear down calls
and this exchange of information is called Signaling. SS7 is the global standard that defines the
procedures and protocol to be followed by network elements in the Public Switched Telephone
Network (PSTN) in order to exchange information over a digital signaling network to effect wireless
(cellular) and wireline call setup, route,control, monitor and terminate.

The ITU definition of SS7 allows for national variants such as the American National Standards
Institute (ANSI) and Bell Communications Research (Telcordia Technologies) standards used
in North America and the European Telecommunications Standards Institute ( ETSI [http://
www.voip-info.org/wiki/view/ETSI] ) standard used in Europe.
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1.2.2. SS7 Stack Overview

The hardware and software functions of the SS7 protocol are divided into functional abstractions
called "levels". These levels map loosely to the Open Systems Interconnect (OSI) 7-layer model
defined by the International Standards Organization (ISO) [http://www.iso.ch/].

& Application
S Presentation
E Level 4

Transport
Network TNAT BN Level 3
Data Link [ AT R | evel 2

T To Te Ton |

Y Physical L NACTEIEN |Level 1

SS7 Stack overview

Mobicents jSS7 Stack is a software based implementation of the SS7 protocol. It provides
implementation for Level 2 and above in the SS7 protocol Stack. The Mobicents jSS7 Stack is a
platform in the sense that it does not provide the application itself but rather allows users to build
their own SS7 applications using Mobicents jSS7 Stack as a platform.

Below diagram shows various SS7 protocols implemented by Mobicents jSS7 Stack

MTP3

887 Stack SIGTRAN Stack
Database driven /
A
Radio i
"::g;‘;e 1 Call Control
P\L//W MAP || cap || map . /*-\_.k_/j
1
piERs s i
' . TCAP
1 [BOSAR A TCAP i| 1sup ISUP
1
: i TUP [
' i SCCP
! SCCP ! MTP3
1 1
T
1
i
1

MTP2

MTP1 / Hardwaré
1

1
Implemented : Depends on
community

Roadmap - Inprogress

Will not implement

(N

Mobicents jSS7 Stack overview
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1.2.3. Time Division Multiplexing

In circuit switched networks such as the Public Switched Telephone Network (PSTN) there
exists the need to transmit multiple subscribers’ calls along the same transmission medium. To
accomplish this, network designers make use of Time Division MultiplexingTDM. TDM allows
switches to create channels, also known as tributaries, within a transmission stream. A standard
DSO0 voice signal has a data bit rate of 64 kbit/s, determined using Nyquist’s sampling criterion.
TDM takes frames of the voice signals and multiplexes them into a TDM frame which runs at a
higher bandwidth. So if the TDM frame consists of 'n’ voice frames, the bandwidth will be n*64 kbit/
s. Each voice sample timeslot in the TDM frame is called a channel . In European systems, TDM
frames contain 30 digital voice channels, and in American systems, they contain 24 channels.
Both standards also contain extra bits (or bit timeslots) for signalling (SS7) and synchronisation
bits. Multiplexing more than 24 or 30 digital voice channels is called higher order multiplexing.
Higher order multiplexing is accomplished by multiplexing the standard TDM frames.For example,
a European 120 channel TDM frame is formed by multiplexing four standard 30 channel TDM
frames.At each higher order multiplex, four TDM frames from the immediate lower order are
combined, creating multiplexes with a bandwidth of n x 64 kbit/s, where n = 120, 480, 1920, etc.
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A Warning

Be aware that Mobicents jSS7 Stack is subject to change since it is currently under
active development!

2.1. Logical Divisions

The Mobicents jSS7 Stack is logically divided into two sections - lower and upper. The lower
section provides implementation for SS7 Level 2 and Level 3. This section is therefore influenced
by the type of SS7 hardware (Level 1) used. The upper section provides implementation for
SS7 Level 4 and above. This logical division offers great flexibility where hardware is concerned.
Irrespective of the type of hardware used in the lower section, Mobicents jSS7 Stack Level 4 and
above remains the same.

Mobicents jSS7 Stack gives you the flexibility to install and use the Levels 2,3 and 4 in the same
JVM and machine where SS7 Hardware (Level 1) is installed. Alternately, you can also install
Level 1,2 and 3 in one machine and install Level 4 on a separate machine. In the second scenario,
MBUA over SCTP is used for communication between Level 3 and Level 4 (on different machines)
and this is referred to as Mobicents Signaling Gateway. The figures below illustrate the above
2 scenarios.

Scenario 1: The complete Mobicents j[SS7 Stack is installed in one machine.
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JBoss Application Server

MAP

TCAP

SCCP ISUP
MTP3

Any standard industry hardware

Mobicents jSS7 Stack

Scenario 2: Mobicents Signaling Gateway - Level 3 and below are installed on one machine and
Level 4 is installed on a different machine.
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i % - D

JBoss Application
Server

Mobicents Signaling
Gateway

MAP
TCAP
SCCP ISUP

Level SIULEINL . MuA

Level 2 g1y zr. SCTP SCTP

gl N> O
il
Any standard inc ustry Any standard industry
hardwar 2 harciware

T -

NIF - Nodal Interworking Function

2vel 4
NIF

Mobicents Signaling Gateway

Important

If you use Mobicents M3UA stack, you must use JDK 7 to run the stack as well as
to compile the source code. M3UA leverages Java SCTP which is available only
in JDK 7.

2.2. Functional Blocks of Mobicents jSS7 Stack

Mobicents jSS7 Stack consists of the following functional blocks:
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« Shell Management Client
» SS7 Service Elements

 Signaling Gateway
2.2.1. Shell Management client

Shel | is a Command Line Interface (CLI) tool that will allow you to manage different aspects of
Mobicents jSS7 Stack in an interactive manner. It connects to different instances of Mobicents
jSS7 Stack which manages Li nkset s, SCCP resource, routing and MBUA. For detailed information
please refer to: Chapter 5, Shell Command Line. Usually Shel | will be invoked from remote
machine(remote to Li nkset s and application protocols).

2.2.2. SS7 Service Elements

SS7 Service creates an instance of Mobicents MAP Stack and binds the instance to JNDI name
j ava: / mobi cent s/ ss7/ map. SS7 Service is a JIMX based service deployed in JBoss Application
Server. It hides the underlying details like whether Level 4 and above are connected to the
Mobicents Signaling Gateway via M3UA or if connected to the SS7 Hardware installed in the same
machine as Level 4.

The figure below depicts the elements that are deployed as part of SS7 Service.
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JBoss Application Server

ul

dew/ss/siuagouy

Shell
SS7 Service Executor

Any standard industry hardware

Mobicents SS7
p-management

over IP
/ JBoss Application Server \

Shell Client
Management

Any standard industry
hardware

Mobicents jSS7 Stack Service Elements

SS7 Service Elements serve the following purposes:

Expose protocol access points:
Access points allow users to access lower layer protocols like MAP and interact with the SS7
network through such protocols.

Expose management interface:
Shel | Execut or allows the Shel | client to connect and issue commands.

Configuring the SS7 Service Elements is explained below in the section Section 3.5, “ Configuring
Mobicents SS7 Service "
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2.2.3. Mobicents Signaling Gateway

Mobicents Signaling Gateway (SG) is a signaling agent that receives and sends Switched Circuit
Network (SCN) native signaling at the edge of the IP network. Mobicents Signaling Gateway
leverages MTP and Mobicents MBUA Stack explained in Section 2.2.3.1, “Mobicents M3UA Stack”.

The figure below shows the components included in Mobicents Signaling Gateway. Configuring
the Signaling Gateway is explained in Section 3.8, “ Configuring Mobicents Signaling Gateway ".

i oy

Mobicents Signaling Gateway

NIF

Any standard industry hardware

Mobicents Signaling Gateway Components

2.2.3.1. Mobicents M3UA Stack

MBUA is a client-server protocol supporting the transport of any SS7 MTP3-User signalling (e.qg.
| SUP and SCCP messages) over IP. MBUA is defined by the IETF SIGTRAN working group in RFC
4666. Mobicents M3UA Stack can be used on the Application Server side or on the Signaling
Gateway side or can also be used in peer-to-peer mode IPSP.
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Note

Mobicents M3UA Stack uses Java SCTP layer which is only available from JDK
7 onwards.

2.2.3.1.1. Mobicents M3UA Stack on the Application Server side

The figure below demonstrates the basic functionality of the Mobicents M3UA Stack when
configured as an Application Server (AS) that will communicate with an External Signaling
Gateway.

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

g mmm—————

RK (DPC = 193 SI=3)
182.1638.0.100

R —
-

.............

Mobicents M3UA Stack configured as an AS

To use M3UA Stack as an AS, the Routing Context (RC) may not be known and is optional. Refer
to Section Section 3.5.1, “Configuring M3UA” for help in configuring M3UA Stack as an AS.

2.2.3.1.2. Mobicents M3UA Stack on the Signaling Gateway side

The figure below demonstrates the basic functionality of the Mobicents M3UA Stack when
configured as a Signaling Gateway (SG). The Mobicents Signaling Gateway provides the Nodal
Interworking Function (NIF) that allows SS7 Signaling (SCCP/ISUP) to be inter-worked into the
M3UA/IP Network.

10
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~— Signalling
~—— Gateway ——|

{iRC =100
{ IRK (DPC =193
{is1=3)

1 iTrafficMode =
i 10venide
i
SS7 Link i
i
H

AS

192.168.0.101

192.168.0.100

Mobicents M3UA Stack configured as a SG

Mobicents M3UA Stack used on the SG side will share common point code with a set of M3UA
Application Server. M3UA stack on SG side can be configured as Loadbalance or Override traffic
mode. It doesn't support Broadcast traffic mode. See Section Section 3.8, “ Configuring Mobicents
Signaling Gateway " for configuring M3UA Stack as SG. Mobicents M3UA Stack used on SG
side doesn't support routing key management messages. The Routing Key should be provisioned
statically using the management console.

11



Chapter 3. Installation and Running

3.1. Installing

Mobicents SS7 stack at its core requires only Java if you are using only MBUA. However if you plan
to use Dahdi , Di al ogi c or Tel est ax SS7 hardware, respective SS7 cards needs to be installed
on the server along with native libraries.

A simple way to get started is to download and install binary. This will provide you with all the
dependencies you need to get going. You can obtain binary release from http://sourceforge.net/
projects/mobicents/files

3.1.1. Binary

The Mobicents jSS7 Stack binary is broken down into a few modules.

Binary release has following layout:
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v “ mobicents-ss7-X.Y.Z

v H asn
2 _ docs
L 385n-2.0.0-SNAPSHOT jar
v || sctp
3 LH docs

l sctp-api-1.0.0-SNAPSHOT. jar
l 5ckp-impl-1.0.0-SNAPSHOT. jar

v _ 557
3 “ docs

> gl mobicents-sgw
3 LH mobicents-ss7-service
2 _ mobicents-ss7-simulator

> | native
> [ protocols

2 LH shell

build.xml
README.TXT

Mobicents jSS7 Stack binary layout.

n Note

X.Y.Z in above layout is the respective release version of binary.

The following is a description of the important services and libraries that make up Mobicents jSS7
Stack

e asn : Abstract Syntax Notation One (ASN.1) library is used by various Mobicents jSS7 Stack
protocols to encode/decode the structured data exchanged between Signaling Point over
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networks. To know more about asn library refer to document included with asn. Applications
using any of the Mobicents jSS7 Stack User Protocols may never need to call asn API directly,
however it must be in classpath as Mobicents jSS7 Stack User Protocols refers this library.

sct p : Stream Control Transmission Protocol (SCTP) Library is providing the convenient API's
over Java SCTP. This library will be used only if M3UA layer is used.

To understand more about sctp, refer to documentation included in sct p/ docs

ss7 : ss7 contains the core protocol libraries to be used by end application as well as service
that is deployed in JBoss AS. The sub-modules included in ss7 are

 docs : User guide for Mobicents jSS7 Stack

* nobi cent s-sgw : Standalone Signaling Gateway as explained in section Section 2.2.3,
“Mobicents Signaling Gateway”

mobicents-sgw binary has following layout:
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~ [P mobicents-sgw

= bin
|;___"| init_redhat.sh

run.bat

- run.jar
= | run.sh
||y conf
|;-__L| bootstrap-beans xml
|;___"| log4j.xml
- deploy

|;___L| sgw-beans.xml

[» IiI::
- native
% librmobicents-dahdi-linux.so

vss?

|;-_| linksetrmanager.xml

e nobi cents-ss7-service : SS7 service is the core engine as explained in section
Section 2.2.2, “SS7 Service Elements”

mobicents-ss7-service binary has following layout:

= I mobicents-ss7-service

[» liby
- META-IMF
|;___"| jboss-beans.xml

|;-__"| jposs-structure xml

15



Installation and Running

* nobi cents-ss7-sinmul ator : SS7 Simulator is an application for testing SS7 stack and
displaying its functionality. It is also a good example of how to use this stack.

mobicents-ss7-simulator binary has following layout:

v |[g mobicents-ss7-simulator

v | Din

run.bat

b run.jar

= | run.sh

v |[g conf
logdj.xml

> | data
> [ lib

e native : native libraries component to interact with SS7 Card installed on server, runtime
component. As of now native libraries are compiled only for linux OS. However if you plan to
use MBUA there is no dependency on OS as everything is 100% java.

* protocol s : The Mobicents jSS7 Stack User Protocols libraries. Your application would
directly call the API's exposed by these libraries. Depending on application you may be either
interested in TCAP, MAP or both or | SUP libraries

e shell :the Command Line Interface (CLI) module to manage the Mobicents jSS7 Stack.
Refer Chapter 5, Shell Command Line to understand how to use shell

3.2. Mobicents SS7 Service

As the name indicates Mobicents SS7 Service is a deployable service that can be deployed in
any container that supports JMX and exposes JNDI

Mobicents SS7 Service exposes convenient way of configuring SS7 stack via CLI commands.
Service wraps SS7 level 4 i.e., MAP and lower layers and exposes it via JNDI such that layer
above can do the look-up and use it in any application.

16



Installation and Running

3.3. Installing Mobicents SS7 Service Binary

The SS7 Application depends on Mobicents SS7 Service and Mobicents SS7 Service must be
installed before application can use it. The Mobicents SS7 Service binary requires that you have
JBoss Application Server installed and JBOSS HOME system property set. To know further
details on setting JBOSS_HOME look Appendix B, Setting the JBOSS_HOME Environment
Variable

Once JBOSS HOME is properly set, use ant to deploy the mobicents-ss7-service, shell scripts
and shell library.

Important

Ant 1.6 (or higher) is used to install the binary. Instructions for using Ant, including
install, can be found at http://ant.apache.org/

[usr]$ cd ss7-2.0.0. BETAl/ ss7
[usr]$ ant depl oy

To undeploy these services

[usr]$ cd ss7-2.0.0. BETAl/ ss7
[usr]$ ant undepl oy

While above steps will deploy the necessary ss7 service and shell components, the
java.library. pat h should be set to point the directory containing native component or should
be copied to JBoss native library path manually. This step is only required if you are using the
SS7 board on server.

3.4. Running Mobicents SS7 Service

Starting or stopping Mobicents SS7 Service is no different than starting or stopping JBoss
Application Server

3.4.1. Starting

Once installed, you can run server by executing the run.sh (Unix) or run.bat (Microsoft Windows)
startup scripts in the <i nstal | _di rect or y>/ bi n directory (on Unix or Windows). If the service
started properly you should see following lines in the Unix terminal or Command Prompt depending
on your environment:
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23:22: 26,079 I NFO [LinksetManager] SS7 configuration file path /
hone/ abhayani / wor kar ea/ nobi cent s/ j boss-5. 1. 0. GA/ server/ def aul t/ dat a/
| i nkset manager . xm
23:22: 26,141 INFO [LinksetManager] Started Li nkset Manager
23:22:26,199 INFO [SS7Service] Starting SCCP stack...
23:22: 26,229 INFO [SccpStacklnpl] Starting ...
23:22:26,230 INFO [Routerlnpl] SCCP Router configuration file: /hone/
abhayani / wor kar ea/ mobi cent s/ j boss-5. 1. 0. GA/ server/ def aul t/ depl oy/ nobi cent s-
ss7-service/ sccp-routing. txt
23:22: 26,261 INFO [SS7Service] SCCP stack Started. SccpProvider bound to
j ava: / nobi cent s/ ss7/ sccp
23:22: 26,261 INFO [Shell Executor] Starting SS7 managenent shell environnent
23:22: 26,270 I NFO [ Shel |l Executor] Shell Executor |istening
at /127.0.0.1: 3435
23:22:26,270 INFO [SS7Service] [[[[[[[[[ Mobicents SS7 service

started ]]]]1]1]]1]]

If you have started ss7-2.0.0.BETAL for the first time, SS7 is not configured. You need to use Shell
Client to connect to ss7-2.0.0.BETAL as defined in Chapter 5, Shell Command Line . With CLI
you can configure how service interacts with SS7 network, that is you configure either installed
SS7 card and its native library , or MBUA layer.

Once the configured, the state and configuration of SS7 is persisted which stands server re-start.

3.4.2. Stopping

You can shut down the server(s) by executing the shutdown.sh -s (Unix) or shutdown.bat -s
(Microsoft Windows) scripts in the <i nstal | _di r ect or y>/ bi n directory (on Unix or Windows).
Note that if you properly stop the server, you will see the following three lines as the last output
in the Unix terminal or Command Prompt:

[ Server] Shutdown conpl ete
Hal ti ng VM

3.5. Configuring Mobicents SS7 Service

Configuration is done through an XML descriptor named j boss- beans. xnl and is located
at $JBOSS _HOME/ server/ profil e_nane/ depl oy/ nobi cent s-ss7-servi ce/ META-| NF, where
profile_name is the server profile name.

The Mobicents SS7 Layer 4 (SCCP, | SUP) leverages either of following MIP layers to exchange
signalling messages with remote signalling points

* MBUA
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e dahdi
e dialogic

The ss7 service will be configured with either of these services.

3.5.1. Configuring M3UA

M3UAManagenent is only needed if the underlying SS7 service will leverage MBUA. MBUAManagenent
configuration is further explained in ???

<bean nane="SCTPManagenent" cl ass="org. nobi cents. protocol s. sctp. Managenent| npl ">
<constructor>
<par anet er >SCTPManagenent </ par anet er >
</ construct or>
<property nanme="persistDir">%${jboss. server.data.dir}</property>
<property nanme="si ngl eThread" >true</ property>
<property nanme="connect Del ay" >30000</ pr operty>

</ bean>

<l-- -->
<I-- MBUA -->

<!-- MBUAMmnagenent is managi ng the nBua side conmands -->

<l-- 2o
<l-- -->

<bean nane="M p3UserPart" cl ass="org. nobi cents. protocols.ss7. nBua.inpl.M3UAManagenent" >
<constructor>
<par anet er >M p3User Par t </ par anet er >
</ construct or >
<property nanme="persistDir">%${jboss. server.data.dir}</property>
<property name="transportManagenent ">
<inj ect bean="SCTPManagenent" />
</ property>
</ bean>

<bean name="MUAShel | Execut or"
cl ass="org. nobi cents. protocol s. ss7. nBua. i npl . oam M3UAShel | Execut or" >
<property name="nBuaManagement ">
<inject bean="M p3UserPart" />
</ property>
<property nanme="sct pManagenent ">
<inj ect bean="SCTPManagenent" />
</ property>
</ bean>

or g. nobi cent s. prot ocol s. sct p. Managenent | npl takes St ri ng as constructor argument. The
name is prepend to xni file created by SCTP stack for persisting state of SCTP resources. The
xnl is stored in path specified by per si st Di r property above.

For example in above case, when Mobicents SS7 Service is started file
SCTPManagenent _sct p. xm  will be created at $JBOSS HOVE/ server/ profil e_nane/ data
directory
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Stack has following properties:

singleThread
SCTP stack is implemented such that 1 thread is dedicated for 10 and by default 1 thread
for calling application above SCTP. Its possible to configure multiple threads for calling
applications above in which case si ngl eThr ead should be set to false and set wor ker Thr eads
to number of threads you want.

workerThreads
Number of worker threads to call the application above SCTP. By default only one thread is
used.

connectDelay
If the SCTP Socket is client-side, connectDelay specifies the delay time in milliseconds before
which connection with the server will attempted. This delay is necessary when there is network
disruption and connection between client and server breaks so that SCTP stack doesn't
continuously attempt to reconnect.

org. nobi cent s. prot ocol s. ss7. nBua. i npl . MBUAManagenent takes String as constructor
argument. The name is prepend to xni file created by M3UA stack for persisting state of M3UA
resources. The xm is stored in path specified by per si st Di r property above.

For example in above case, when Mobicents SS7 Service is started file M p3User Part _n8ua. xm
will be created at $JBOSS_HOVE/ ser ver/ profi | e_name/ dat a directory

3.5.2. Configuring dahdi

Dahdi based MTP layer will only be used when you have installed dahdi based SS7 hardware
(Sangoma or Diguim cards). Dahdi Li nkset Fact ory is responsible to create new instances of
corresponding Dahdi Li nkset when instructed by Li nkset Manager .

* Dahdi Li nkset Factory

<bean nane="Dahdi Li nkset Fact ory"
cl ass="org. nobi cent s. ss7. har dwar e. dahdi . oam Dahdi Li nkset Fact ory" >
</ bean>

Li nkset FactoryFactory is just a call-back class listening for new factories deployed and
maintains Map of available factory name vs factory. You should never touch this bean.

3.5.2.1. Configuring LinksetManager

Li nkset Manager is responsible for managing Li nkset and Li nk.
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<I'-- Linkset nmanager Service -->
<l-- -->

<bean nane="Li nkset Manager"
cl ass="org. nobi cents. ss7.|inkset.oam Li nkset Manager ">

<property nanme="I|inkset Fact oryFactory">
<inj ect bean="Linkset FactoryFactory" />
</ property>
<property name="persistDir">${jboss.server.data.dir}</property>
</ bean>

<bean name="Li nkset Execut or"
cl ass="org. nobi cents. ss7.1inkset.oam Li nkset Execut or ">
<property nanme="I|inkset Manager" >
<inject bean="Linkset Manager" />
</ property>
</ bean>

LinksetManager when started looks for file | i nkset manager . xm containing serialized information
about underlying linksets and links. The directory path is configurable by changing value of

per si st Di r property.

A Warning

I i nkset manager . xm should never be edited by hand. Always use Shell Client to
connect to Mobicents j[SS7 Stack and execute commands.

Li nkset Execut or accepts the | i nkset commands and executes necessary operations.

3.5.3. Configuring dialogic

Di al ogi ¢ based MTP layer will only be used when you have installed Dialogic cards.
Di al ogi cM p3User Part communicates with Dialogic hardware. Its asumed here that MTP3 and
MTP2 is leveraged from Dialogic stack either on-board or on-host.

<l-- 2o
<!-- Dialogic Mp3UserPart -->
<I-- -->

<bean name="M p3UserPart" class="org. nobi cents. ss7. hardware. di al ogi c. Di al ogi cM p3User Part">
<property name="sour ceMdul el d">61</ property> <property name="desti nati onMdul el d">34</
property>
</ bean>

sour ceModul el d is source module id and should match with configured in system.txt used by
dialogic drivers. Here 61 is assigned for Mobicents process. dest i nat i onMbdul el d is destination
module id. 34 is Dialogic MTP3 module id.
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3.5.4. Configuring SCCP

As name suggests SccpSt ack initiates the SCCP stack routines.

<l -- -->
<l-- SCCP Service -->
<l-- -->

<bean nane="SccpStack" class="org. npbi cents. protocols.ss7.sccp.inpl.SccpStackl npl">
<constructor>
<par anet er >SccpSt ack</ par anet er >
</ construct or>
<property name="persistDir">${jboss.server.data.dir}</property>
<property name="renoveSpc">true</property>
<property name="mt p3User Parts">

<map keyC ass="j ava.l ang. | nteger" val ued ass="org. nobi cents. protocol s. ss7. nt p. M p3User Part ">
<entry>
<key>1</ key>
<val ue>
<i nject bean="M p3UserPart" />
</val ue>
</entry>
</ map>
</ property>
</ bean>

<bean nane="SccpExecutor"
cl ass="org. nobi cents. protocol s. ss7. sccp. i npl . oam SccpExecut or" >
<property name="sccpStack">
<i nj ect bean="SccpStack" />
</ property>
</ bean>

org. mobi cents. protocol s. ss7. sccp. i npl . SccpSt ackl npl takes String as constructor
argument. The name is prepend to xni file created by SCCP stack for persisting state of SCCP
resources. The xnl is stored in path specified by per si st Di r property above.

For example in above case, when Mobicents SS7 Service is started two file's
SccpSt ack_sccpresource. xml and SccpStack_sccprouter.xml  will be created at
$IBOSS_HOME/ server/ profil e_nane/ dat a directory

Stack has following properties:

persistDir
As explained above

removeSpc
After Global Title Translation, if the SCCP address includes the destination point code (DPC)
however Address Indicator (Al) indicates route on Global Title and r enoveSpc is set to true,
DPC will be removed from SCCP Address. The same rule applies for both calling as well as
called party SCCP Address.
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mtp3UserParts
specifies SS7 Level 3 to be used as transport medium( be it SS7 card or M3UA). Mobicents
jSS7 Stack SCCP allows configuring multiple MTP3 layers for same SCCP stack. This allows
to have multiple local point-code and connecting to various networks while SCCP layer
remains same

SccpExecut or accepts sccp commands and executes necessary operations

3.5.5. Configuring ShellExecutor

Shel | Execut or is responsible for listening incoming commands. Received commands are
executed on local resources to perform actions like creation and management of SCCP routing
rule, management of SCTP and management of MBUA stack.

<l-- -->

<l-- Shell Service -->
<l-- -->
<!-- Define Shell Executor -->
<bean nanme="Shel | Execut or" cl ass="org. nobi cents. ss7. Shel | Execut or" >
<property nanme="address">${j boss. bi nd. addr ess} </ property>
<property name="port">3435</property>

<property nanme="sccpExecutor">
<inj ect bean="SccpExecutor" />
</ property>
<property name="nBUAShel | Execut or" >
<inject bean="MUAShel | Executor" />
</ property>
</ bean>

By default ShellExecutor listens at j boss. bi nd. addr ess and port 3435. You may set the addr ess
property to any valid IP address that your host is assigned. The shell commands are exchanged
over TCP/IP.

Note

To understand JBoss bind options look at Installation_And_Getting_Started_Guide

[http://docs.jboss.org/jbossas/docs/Installation_And_Getting_Started Guide/5/
html_single/index.html]

3.5.6. Configuring TCAP

TcapSt ack initiates the TCAP stack routines.

<l-- 2o
<l-- TCAP Service -->
<l-- -->
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<bean nane="TcapStack" class="org. nbhicents. protocols.ss7.tcap. TCAPSt ackl npl ">
<constructor>
<par anet er ><i nj ect bean="SccpSt ack" property="sccpProvider" /></paraneter>
<par anet er >8</ par anet er >
</ construct or >
<property nanme="di al ogl dl eTi neout " >60000</ pr operty>
<property nanme="i nvokeTi meout " >30000</ pr operty>
<property nanme="nmaxDi al ogs" >25000</ pr operty>
</ bean>

org. mobi cents. prot ocol s. ss7. t cap. TCAPSt ackl npl  takes SccpStack as constructor
argument. TCAP uses passed SCCP stack. It also takes the sub system number (SSN) which is
registered with passed SCCP stack.

Stack has following properties:
dialogldleTimeout
The TCAP Dialog idle timeout in milli-seconds

invokeTimeout
Component invoke timeout value in milli-seconds

maxDialogs
Maximum concurrent dialog's allowed at any given point of time. If application tries to create
more dialog than this, exception is thrown

3.5.7. Configuring MAP

MapSt ack initiates the MAP stack routines.

<I-- -->
<l-- MAP Service -->
<l-- -->

<bean nanme="MapSt ack" cl ass="org. nobi cents. protocol s.ss7. map. MAPSt ackl npl " >
<construct or >
<par anet er ><i nj ect bean="TcapSt ack" property="provider" /></paraneter>
</ construct or>
</ bean>

or g. nobi cent s. prot ocol s. ss7. map. MAPSt ackl npl takes TcapSt ack as constructor argument.
MAP uses passed TCAP stack.

3.5.8. Configuring SS7Service

SS7Ser vi ce acts as core engine binding all the components together.

& ac By

<!-- Mbbicents SS7 Service -->
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<l-- -->

<bean nane="SS7Service" class="org. nobi cents.ss7. SS7Service">

<annot at i on>@r g. j boss. aop. mi crocont ai ner. aspects. j nx. JIMX( name="or g. nbbi cents. ss7: servi ce=SS7Ser vi ce", exposed! nt
</ annot ati on>
<property nanme="j ndi Name" >j ava: / nobi cent s/ ss7/ map</ property>
<property name="stack">
<inject bean="MapStack" property="MAPProvider" />
</ property>
</ bean>

SS7 service binds MapStack to JNDI j ava: / nmobi cent s/ ss7/ map. The JNDI name can be
configured to any valid JNDI name specific to your application.

3.6. Installing Mobicents Signaling Gateway Binary

Mobicents Signhaling Gateway Binary doesn't require any additional steps. You may copy
nmobi cent s- sgwto any folder of your choice.

3.7. Running Mobicents Signaling Gateway

In the Linux terminal or Windows command prompt, the Mobicents Signaling Gateway has started
successfully if the last line of output is similar to the following

15: 51: 18, 247 I NFO [ Mai nDepl oyer] [IILLLLLL Mbbi cent s Si gnal i ng Gat eway:
rel ease. version=2.0.0. BETAL Started J]]111111]

3.7.1. Starting Mobicents Signaling Gateway

Procedure 3.1. Running the Mobicents Signhaling Gateway on Linux

1. Change the working directory to installation directory (the one in which the zip file's contents
was extracted to)

downl oads] $ cd "nobi cents-ss7-<version>/ss7/ nobi cents-sgw!'
2. (Optional) Ensure that the bi n/ r un. sh start script is executable.

nobi cent s- sgw$ chnod +x bin/run. sh
3. Execute the run. sh Bourne shell script.

nmobi cents-sgw$ ./ bin/run. sh
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Procedure 3.2. Running the Mobicents Signaling Gateway on Windows™

1. Using Windows Explorer, navigate to the bi n subfolder in the installation directory.

2. The preferred way to start the Mobicents Signaling Gateway is from the Command Prompt.
The command line interface displays details of the startup process, including any problems
encountered during the startup process.

Open the Command Prompt via the Start menu and navigate to the correct folder:

C:.\ User s\ <user >\ My Downl oads>cd "nobi cent s-ss7-<versi on>\ ss7\ nobi cent s-
sgw'

3. Start the Gateway by executing one of the following files:

¢ run. bat batch file:

C:.\ User s\ <user >\ My Downl oads\ mrs- st andal one<ver si on>>bi n\ r un. bat

3.7.2. Start the Gateway With Alternate Configuration

Using run. sh without any arguments binds the gateway to 127.0.0.1. To bind gateway to
different ip, pass the ip address as value to - b command line option. For example to bind the
server to 115. 252. 103. 220

nobi cents-sgw$ ./ bin/run.sh -b 115.252. 103. 220

3.7.3. Stopping

The only option to stop the gateway is by pressing Ctrl ¢ and bringing down the JVM or Kkill
the process.

3.8. Configuring Mobicents Signaling Gateway

Configuration is done through an XML descriptor named sgw beans. xn and is located at
nobi cent s- sgw depl oy,

3.8.1. Configuring M3AU (Signaling Gateway)

SGW will expose the SS7 signals received from legacy network to IP network over M3AU

<bean nane="SCTPManagenent" cl ass="org. nobi cents. protocol s. sctp. Managenent| npl ">
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<constructor>
<par anet er >SCTPManagenent </ par anet er >
</ constructor>
<property nanme="persistDir">${sgw. hone. dir}/ss7</property>
<property name="si ngl eThread" >t rue</ property>
<property nanme="connect Del ay" >30000</ property>
</ bean>

<bean nane="M p3UserPart" cl ass="org. nobi cents. protocols.ss7. nBua. i npl. MUAManagenent " >
<constructor>
<par anet er >M p3User Par t </ par anet er >
</ constructor>
<property name="persistD r">${sgw. honme. dir}/ss7</property>
<property name="transportManagenent" >
<inj ect bean="SCTPManagenent" />
</ property>
</ bean>

<bean name="MBUAShel | Execut or"
cl ass="org. nobi cents. protocol s. ss7. nBua. i npl . oam MBUAShel | Execut or" >
<property nanme="nBuaManagenent">
<inject bean="M p3UserPart" />
</ property>
<property nanme="sct pManagenent ">
<inj ect bean="SCTPManagenent" />
</ property>
</ bean>

3.8.2. Configuring LinksetFactory

Concrete implementation of Linkset Factory is responsible to create new instances of
corresponding Li nkset when instructed by Li nkset Manager. Mobicents Sighaling Gateway
defines two linkset factories :

e Dahdi Li nkset Factory

<bean nane="Dahdi Li nkset Fact ory"
cl ass="org. nobi cent s. ss7. har dwar e. dahdi . oam Dahdi Li nkset Fact ory" >
</ bean>

e Di al ogi cLi nkset Factory

<bean nane="Di al ogi cLi nkset Fact ory"
cl ass="org. nobi cents. ss7. hardwar e. di al ogi c. oam Di al ogi cLi nkset Factory" >
</ bean>
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Its highly unlikely that you would require both the factories on same gateway. If you have dahdi
based SS7 card installed, keep Dahdi Li nkset Fact ory and remove other. If you have di al ogi ¢
based SS7 card installed, keep Di al ogi cLi nkset Fact ory and remove other.

Li nkset FactoryFactory is just a call-back class listening for new factories deployed and
maintains Map of available factory name vs factory. You should never touch this bean.

3.8.3. Configuring LinksetManager

Li nkset Manager is responsible for managing Li nkset and Li nk.

<!-- Linkset nmnager Service -->
<l-- 2o

<bean nane="Li nkset Manager"
cl ass="org. mobi cents. ss7.1inkset.oam Li nkset Manager " >

<property nanme="linkset Fact oryFactory">
<inj ect bean="LinksetFactoryFactory" />
</ property>
<property nanme="persistDi r">${linkset.persist.dir}</property>
</ bean>

<bean name="Li nkset Execut or"
cl ass="org. nobi cents. ss7.1inkset.oam Li nkset Execut or">
<property nanme="li nkset Manager">
<i nject bean="Linkset Manager" />
</ property>
</ bean>

LinksetManager when started looks for file | i nkset manager . xn containing serialized information
about underlying linksets and links. The directory path is configurable by changing value of

persi st Di r property.

A Warning

I i nkset manager . xm should never be edited by hand. Always use Shell Client to
connect to Mobicents Signaling Gateway and execute commands.

Li nkset Execut or accepts the | i nkset commands and executes necessary operations.

3.8.4. Configuring ShellExecutor

Shel | Execut or is responsible for listening to incoming command. Received commands are
executed on local resources to perform actions like creation and management of Li nkset,
management of MBUA stack.

<l-- 2o
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<l-- Shell Service >

<l-- -->

<bean name="Shel | Execut or"
cl ass="org. nobi cents. ss7. sgw. Shel | Execut or ">
<property nanme="address" >${sgw. bi nd. addr ess} </ property>
<property name="port">3436</property>
<property nanme="li nkset Execut or">
<inj ect bean="Li nkset Executor" />
</ property>
<property nanme="nBUAShel | Execut or ">
<i nj ect bean="MUAShel | Executor" />
</ property>
</ bean>

By default ShellExecutor listens at sgw. bi nd. addr ess and port 3436. You may set the addr ess
property to any valid IP address that your host is assigned. The shell commands are exchanged
over TCP/IP.

3.8.5. Configuring SignalingGateway

Si gnal i ngGat eway acts as core engine binding all the components together.

&l ac ca®

<!-- Mbbicents Signaling Gateway .-
<l-- -->

<bean nane="Si gnal i ngGat eway"
cl ass="org. nobi cents. ss7. sgw. Si gnal i ngGat eway" >

<property name="shel | Execut or">
<inj ect bean="Shel | Executor" />
</ property>

<property nane="nodal I nt erwor ki ngFuncti on">
<inj ect bean="Nodal I nt er wor ki ngFuncti on" />
</ property>

</ bean>

The Nodal I nt er wor ki ngFuncti on sits between the SS7 netwrok and IP network and routes
messages to/from both the MTP3 and the M3UA layer, based on the SS7 DPC or DPC/SI address
information

3.9. Setup from source

Mobicents jSS7 Stack is an open source project, instructions for building from source are
part of the manual! Building from source means you can stay on top with the latest features.
Whilst aspects of Mobicents jSS7 Stack are quite complicated, you may find ways to become
contributors.

Mobicents jSS7 Stack works with JDK1.5 and above (If using M3UA, JDK1.7 and above ). you will
also need to have the following tools installed. Minimum requirement version numbers provided.
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e Gt dient 1.6:Instructions for using GIT, including install, can be found at http://git-scm.com/
book

e Subversion Cient 1.4: Instructions for using SVN, including install, can be found at http://
subversion.tigris.org

e Maven 2.0.9 : Instructions for using Maven, including install, can be found at http:/
maven.apache.org/

e Ant 1.7.0: Instructions for using Ant, including install, can be found at http://ant.apache.org

3.9.1. Release Source Code Building

1. Downloading the source code

Use GIT to clone repository, the base URL is http://code.google.com/p/jss7, then
to checkout specific release version(tag) use git checkout tag_name, lets consider
release-2.0.0.BETAL.

[usr]$ git clone http://code. google.com p/jss7
[usr]$ cd jss7
[usr]$ git checkout release-2.0.0.BETAlL

Browse the code online at http://code.google.com/p/jss7/source/browse/
2. Building the source code

Now that we have the source the next step is to build and install the source. Mobicents jSS7
Stack uses Maven 2 to build the system. There are three profiles. Default one builds only java
source. The other two profiles available "dahdilinux" and "dialogiclinux" additionaly compile
native modules.

y>

n Note

Native modules are supported only for linux OS for now.

Use "dahdilinux" profile if linux server on which this code is built already has dahdi module
installed. Make sure you pass "include.zap" system property pointing to correct directory
where dahdi is installed

[usr]$ cd jss7
[usr]$ nmvn install -Pdahdilinux -Dinclude.zap=/usr/include/ dahdi
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Use "dialogiclinux" profile if linux server on which this code is built already has dialogic module
installed. Make sure you pass "include.dialogic" and "include.dialogic.gctlib" system property
pointing to correct directory where dialogic libraries are installed. include.dialogic.gctlib points
to directory where gct | oad is present (generally /opt/dpkinx for linux OS)

[usr]$ cd jss7
[usr]$ mvn install - Pdi al ogcl i nux - Di ncl ude. di al ogi c=/ opt/ dpkl nx/ | NC
Di ncl ude. di al ogi c. gctli b=/ opt/ dpkl nx

To build Mobicents jSS7 Stack without building any native libraries use

[usr]$ cd jss7
[usr]$ nvn install

y

n Note

If you are using Mobicents jSS7 Stack without any native dependencies,
Mobicents jSS7 Stack can run on any OS.

Use Ant to build the binary .

[usr]$ cd jss7/rel ease
[usr]$ ant

3.9.2. Development Trunk Source Building

Similar process as for Section 3.9.1, “Release Source Code Building”, the only change is don't
switch to specific tag.
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This chapter contains reference to configure hardware drivers for different types of SS7 cards.

Mobicents jSS7 Stack supports dahdi based SS7 cards like di gui mand sangoma. Generally
dahdi based SS7 crads doesn't have MTP2/MTP3 support on board and relies on external
software to provide these services.

Mobicents jSS7 Stack also supports di al ogi ¢ based SS7 cards which has on board support for
MTP2/MTP3

4.1. Sangoma

To install Sangoma cards visit the Sangoma wiki at http://wiki.sangoma.com/

4.2. Diguim

To install Diguim cards visit the Diguim site at http://www.digium.com/en/products/digital/

4.3. Dialogic

To install Dialogic cards visit the Dialogic site at http://www.dialogic.com/
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Chapter 5. Shell Command Line

5.1. Introduction

Mobicents jSS7 Stack provides Shell client to manage configuration of j[SS7 Stack Services.
This chapter describes how to install and start client. Also it describes available commands and
provides examples. To see examples of specific flow, to perform certain tasks, please refer to
sections in chapter devoted to Li nkset s, SCCP or MBUA .

5.2. Starting

Shell client can be started with following command from $JBOSS_HOVE/ bi n :
[$] ./ss7-run.sh

Once console starts, it will print following information:

Mobi cents SS7: rel ease. versi on=1. 0. 0- SNAPSHOT
This is free software, with conponents |icensed under the GNU General Public

Li cense
version 2 and other |icenses. For further details visit http://nobicents.org

nmobi cent s>
The ss7-run script supports following options

Usage: SS7 [ OPTI ONS]

Valid Options

-V Di spl ay version nunber and exit
-h Thi s hel p screen

Shell needs to connect to managed instance. Command to connect has following structure:

ss7 connect <I|P> <PORT>
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Example 5.1. Connec to remote machine

nobi cent s>ss7 connect 10. 65. 208. 215 3435

nmobi cent s( 10. 65. 208. 215: 3435) >

’ﬂ Note

Host IP and port are optional, if not specified, shell will try to connect to
127.0.0. 1: 3435

Command to disconnect has following structure:

ss7 di scconnect

Example 5.2. Disconnect

nmobi cent s(10. 65. 208. 215: 3435) >ss7 di sconnect

Bye
nobi cent s>

5.3. Linkset Management

Linksets are managed by | i nkset command. It allows to perform following:

 create linkset
 delete linkset

* activate linkset
 deactivate linkset
 create link
 delete link

« activate link
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» deactivate link

« list state of linksets and present links

5.3.1. Create Linkset

Linkset can be create by issuing command with following structure:

linkset create <linkset-type> opc <point-code> apc <poi nt-code> ni <network-id> <linkset-name>

or in case of dialogic:

linkset create dialogic opc <point-code> apc <point-code> ni <network-id> srcnod <src-node>
dest nbd <dest - node> <l| i nkset - name>

or in case of M3UA:

| i nkset create nBua opc <poi nt-code> apc <poi nt-code> ni <network-i d> as <as- nane> <l i nkset - name>

Where:

linkset-type
refers to type of linkset to be created, ie. dahdi , di al ogi ¢ or nBua . Correct values depend
on which linkset factories have been deployed.

point-code
is simply MTP point - either local( opc ) or remote( dpc )

ni
is simply network identifier. It can have following values:

0
International network
1
Spare (for international use only)
2
National network
3

Reserved for national use
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linkset-name
simple string name, which identifies linkset

as-name

Name of AS that M3UALinkset wrapps. Make sure that AS is already created as explained

in Section 5.5.2.1, “Create AS”

Example 5.3. Linkset creation

0 linksetl

nmobi cent s( 10. 65. 208. 215: 3435) >| i nkset create dahdi opc 1 apc 2 ni

Li nkSet successful |y added

nobi cent s( 10. 65. 208. 215: 3435) >l i nkset create dial ogic opc 3 apc 4 ni

srcnmod 1 destnod 2 |inkset2
Li nkSet successful |y added

5.3.2. Remove Linkset

Linkset can be deleted by issuing command with following structure:

linkset delete <linkset-name>

Where:

linkset-name
is name set during link creation

Example 5.4. Linkset Removal

nmobi cent s(10. 65. 208. 215: 3435) >| i nkset del ete |inksetl
Li nkSet successful |y del et ed

5.3.3. Activate Linkset

Linkset can be activated by issuing command with following structure:

linkset activate <linkset-nane>

Where:

36



Shell Command Line

linkset-name
is name set during link creation

Example 5.5. Linkset Activation

nmobi cent s( 10. 65. 208. 215) >l i nkset activate |inksetl
Li nkSet activated successfully

5.3.4. Deactivate Linkset

Linkset can be deactivated by issuing command with following structure:

linkset deactivate <linkset-nane>

Where:

linkset-name
is name set during link creation

Example 5.6. Linkset Deactivateion

nmobi cent s( 10. 65. 208. 215) > i nkset deactivate |inkset1
Li nkSet deactivated successfully

5.3.5. Create Link

Li nk can be created in Li nkset by issuing command with following structure:

linkset link create span <span-nun> code <code-nun®> channel <channel - nun> <l i nkset-nane> <l i nk-
nane>

Where:
span-num
integer number. It represents port number in card(indexed from 0).

code-num
link code(sls assigned to this link).
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channel-num
integer number indicating time slot number(TDM time slot).

linkset-name
is name set during link creation.

link-name
name which identifies link in linkset.

Example 5.7.

nmobi cent s( 10. 65. 208. 215: 3435) >l i nkset |ink create span 1 code 1 channel 1
l'inksetl |inkl
Li nk successful ly added

5.3.6. Remove Link

Li nk can be removed from in Li nkset by issuing command with following structure:

linkset link delete <linkset-nanme> <link-nane>

Where:

linkset-name
is name set during link creation

link-name
name which identifies link in linkset

Example 5.8. Link Removal

nmobi cent s( 10. 65. 208. 215: 3435) >l i nkset |ink delete |inksetl |inkl
Li nk successfully del et ed

5.3.7. Activate Link

Link can be activated by issuing command with following structure:

linkset link activate <linkset-nane> <Iink-nane>
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Where:

linkset-name
is name set during link creation

link-name
name which identifies link in linkset

Example 5.9. Link Activation

nobi cent s( 10. 65. 208. 215: 3435) >l i nkset |ink activate |inksetl |inkl
Li nk activated successfully

5.3.8. Deactivate Link

Link can be deactivated by issuing command with following structure:

linkset link deactivate <linkset-name> <link-name>

Where:

linkset-name
is name set during link creation

link-name
name which identifies link in linkset

Example 5.10. Link Deactivateion

nobi cent s( 10. 65. 208. 215: 3435) >l i nkset |ink deactivate |linksetl |inkl
Li nk deactivated successfully

5.3.9. Show status

Linkset and Link's status can be viewed by issuing command with following structure:

li nkset show
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Example 5.11. Linkset Status

nmobi cent s( 10. 65. 208. 215: 3435) >| i nkset show

i nkset1 dahdi opc=1 apc=2 ni =0
st at e=UNAVAI LABLE
linkl span=1 channel | d=1 code=1 stat e=UNAVAI LABLE

The possible state of Linkset are

« UNAVAILABLE : Indicates the linkset does not have any “available” links and cannot transport
traffic

« SHUTDOWN : Indicates the linkset has been shutdown in the configuration
« AVAILABLE : Indicates the linkset has at least one available link and can carry traffic

The possible state of Link are

« UNAVAILABLE : Indicates the link is not available to carry traffic. This can occur if the link is
remotely or locally inhibited by a user. It can also be unavailable if MTP2 has not been able to
successfully activate the link connection.

* SHUTDOWN : Indicates the link has been shutdown in the configuration.
* AVAILABLE : Indicates the link is active and able to transport traffic

e FAILED : A link is FAILED when the link is not shutdown but is unavailable at layer2 for some
reason. For example Initial Alignment failed or the link test messages sent by MTP3 are not
being acknowledged.

5.4. SCCP Management

SCCP provides connectionless and connection-oriented network services. This includes
address(GTT) translation and routing, flow control segmentation and reassembly.

A global title is an address (e.g., a dialed 800 number, calling card number, or mobile subscriber
identification number) which is translated by SCCP into a destination point code and subsystem
number. A subsystem number uniquely identifies an application at the destination signaling point.
SCCP is used as the transport layer for TCAP -based services

The first step for SCCP configuring is a service access points (sap) definition. This step
is mandatory. Each SCCP stack can use one or more Mtp3UserPart (Refer Section 3.5.4,
“Configuring SCCP” about Mtp3UserPart setting). A sap is a logical definition of the Mtp3UserPart
(corresponded local SPC, network indicator (NI) and a set of destinations (remote SPC list)). The
index of a sap must correspont to the index of the sap.
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The second step is a definition of a list of available remote signalling pointcodes (SPC - rsp) and
a list of available remote Sub-Systems (SNN - rss). This step is also mandatory. If routing only by
GlobalTytle is used the remote Sub-Systems configuring is not required.

As SCCP acts as message router, it requires means to configure routing information. Rules (rule),
primary (primary_add) and backup (backup_add) (if backup addresses are available) addresses
should be configured.

If XUDT and LUDT messages are availavle in the SS7 network, user should config a set of long
message rules (Imr) that will allow long messages. This step is not mandatory. If no long message
rule is configured only UDT messages will be used.

The last step is also optional. A user can configure a set of concerned signaling point codes (csp).
Each point code will be announced when local SCCP user becomes (un)available.

User can also configure general SCCP parameters (Refer Section 5.4.8, “General parameters”
about general parameters setting).

5.4.1. Service access points and destinations management

SCCP service access points (sap) and destinations (dest) are managed by sccp sap and sccp
dest commands. They allows to perform following:

* sccp sap create

e sccp sap modify

e sccp sap delete

e sccp sap show

e sccp dest create

* sccp dest modify

e sccp dest delete

e sccp dest show

5.4.1.1. Create service access point

Sap can be created by issuing command with following structure:

sccp sap create <id> <ntp3-id> <opc> <ni >

<id>
A unique number to identify this sap
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<mtp3-id>
A Mtp3UserPart index that is used as an index of mtp3UserPart property for SccpStack bean.
Refer to Section 3.5.4, “Configuring SCCP” for details. For each Mtp3UserPart a sap must
be configured.

<OpC>
Specifies the local signaling point code.

<ni>

Specifies the network indicator that forms the part of service information octet (SIO)

For each of sap one or more destinations should be configured. Refer to Section 5.4.1.5, “Create
destination for service access point” for details.

Example 5.12. SCCP sap creation

nobi cent s( 10. 65. 208. 215: 3435) >sccp sap create 1 1 101 2
nmobi cent s(10. 65. 208. 215: 3435) >sccp sap create 2 2 102 2

5.4.1.2. Modify existing sap

Sap can be modified by issuing command with following structure:

sccp sap nodify <id> <ntp3-id> <opc> <ni >

Meaning of parameters is the same.

5.4.1.3. Delete SCCP service access point

SCCP sap can be deleted by issuing command with following structure:

sccp sap delete <id>

Where:

<id>
is id set during sap creation

Example 5.13. SCCP sap Removal
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nmobi cent s( 10. 65. 208. 215: 3435) >sccp sap delete 1
Servi ce access point successfully renoved

5.4.1.4. Show SCCP service access point

Saps can be viewed by issuing command with following structure:

sccp sap show <id>

Where:

<id>
id is optional. If passed only sap matching the id will be shown, else all the saps will be shown

5.4.1.5. Create destination for service access point

Destination can be created by issuing command with following structure:

sccp dest create <sap-id> <id> <first-dpc> <last-dpc> <first-sls> <last-sls> <sls-nmask>

<sap-id>
An identifier of the sap for which the destination is being created

<id>
A number to identify this destination. The number must be unigue for each sap.

<first-dpc>
Specifies the first value of the remote signaling point codes range.

<last-dpc>
Specifies the last value of the remote signaling point codes range. If destination specifies a
single signalling point code, this value must be equal first-dpc

<first-sls>
Specifies the first value of the SLS range.

<last-sls>
Specifies the last value of the SLS range.

<sls-mask>
Specifies the mask value. SLS af a message will be exposed by bitwise AND operation with
this mask before comparing with first-sls and last-sls valuers.
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SLS value range is from 0 to 255. If the destination cover all possible SLS's use first-sls=0, last-
sls=255, sls-mask=255

Example 5.14. SCCP destination creation

nobi cent s( 10. 65. 208. 215: 3435) >sccp dest create 1 1 201 201 0 7 7
nmobi cent s(10. 65. 208. 215: 3435) >sccp dest create 2 1 300 399 0 255 255

5.4.1.6. Modify existing destination for service access point

Destination can be modified by issuing command with following structure:

sccp dest nodify <sap-id> <id> <first-dpc> <last-dpc> <first-sls> <last-sls> <sls-nmask>

Meaning of parameters is the same.
5.4.1.7. Delete SCCP destination for service access point

SCCP destination can be deleted by issuing command with following structure:

sccp dest del ete <sap-id> <id>

Where:

<sap-id>
An identifier of the sap for which the destination has been created

<id>
is id set during destination creation

Example 5.15. SCCP destination Removal

nmobi cent s(10. 65. 208. 215: 3435) >sccp destination delete 1 1
Destination definition successfully deleted

5.4.1.8. Show SCCP destination for service access point

Destinations can be viewed by issuing command with following structure:
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sccp dest show <sap-id> <id>
Where:
<sap-id>

An identifier of the sap for which the destination has been created

<id>
id is optional. If passed only destination matching the id will be shown, else all destinations
of the saps will be shown

5.4.2. Rule Management

SCCP routing rules are managed by sccp rule command. It allows to perform following:

e sccp rule create
* sccp rule modify
e sccp rule delete

e sccp rule show
5.4.2.1. Create Rule

Rule can be created by issuing command with following structure:

sccp rule create <id> <mask> <address-i ndi cator> <poi nt-code> <subsystem nunber> <transl ati on-
type> <nunberi ng- pl an>

<nat ure-of - address-indi cator> <digits> <ruleType> <prinary-address-id> <backup-address-id>
<l oadshari ng- al gori t hme

This command should be specified after primary_add and backup_add are configured. Please
refer Section 5.4.3, “Address Management” on how to configure primary_add and backup_add

<id>

A unigue number to identify this rule

<mask>
mask defines which part of the originally dialed digits remains in the translated digits and which
part is replaced by the digits from primary or backup address. mask is divided into sections
by separator /. The number of sections in mask should be equal to sections in digits passed
in this command and sections in primary or backup address
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Table 5.1. mask definitions

Mnemonic Function

- Ignore

/ Separator used to
split the mask into
sections.

K Keep the original

dialed digits of this
section into translated
digits

R Replace the original
dialed digits of this
section with same
section from primary
or backup address
into translated digits

<address-indicator>
The address indicator is the first field in SCCP Party Address(called/calling) and is one octet
in length. Its function is to indicate which information elements are present so that the address
can be interpreted, in other words, it indicates the type of addressing information that is to
be found in the address field. The addressing information from original global title is then
compared with passed address information to match the rule.

» "1' Bit: PC Indicator (1=included) SCCP Address
« 2" Bit: SSN Indicator (1=included) Indicator

« 3 -6 Bit: GT Indicator ¢

0000 = GT Mot Included

0001 = GT Includes Mature of Address,
0010 = GT Includes Translation Type |8 |76 |5]4]3]|2 |1

0011 = GT Includes Translation Type,
NMumbering Plan and Encoding Scheme
0100 = GT Includes Translation Type,
Mumbering Plan, Encoding Scheme, and

Mature of Address Indicator
« 7' Bit: Routing Indicator

0 =Route on GT
1 =Route on PC + S5NM

« '8 Bit: Reserved for Mational Use

SCCP Address Indicator
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<point-code>
Point code. This is ignored if bit O of address-indicator is not set.

<subsystem-number>
Subsystem Number. This is ignored if bit 1 of address-indicator is not set.

<translation-type>
Translation type. This is ignored if GT Indicator is 0000 or 0001

Table 5.2. Translation Type Values

Value Description

0 Unknown

1 to 63 International Service

64 to 127 Spare

128 to 254 National Network
Specific

255 Reserved for
Expansion

<numbering-plan>
The Number Plan (NP) field specifies the numbering plan that the address information follows.
This is ignored if GT Indicator is 0000, 0001 or 0010

<nature-of-address-indicator>
The Nature of Address Indicator (NAI) field defines the address range for a specific numbering
plan. This is only used if GT Indicator is 0100

<digits>
Specifies the string of digits divided into subsections using separator /' depending on if mask
contains separator. The dialed digits should match with theses digits as per rule specified
bellow

Table 5.3. digit pattern

Value Description

- padding - ignored

* wildcard - matches
any number of digits

? wildcard - matches
exactly one digit

/ sparator used to split
the digit pattern into
sections. Each section
can be processed
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Value Description

differently as specified
by mask parameter.

<ruleType>
Rule type. One of following values is possible.

Table 5.4. Rule type values

Value Description

solitary Only one (primary) address is used for routing
(<backup-address-id> may be missed in this
case).

dominant Both (primary and backup) addresses are

used and mandatory. If both of addresses
are available the primary address is used for
routing.

loadshared Both (primary and backup) addresses are
used and mandatory. If both of addresses are
available either primary or backup address is
used for routing. The <loadsharing-algorithm>
should be configured in this case.

<primary-address-id>
Identifies the SCCP Address used as the primary translation

<backup-address-id>
Identifies the SCCP Address used as the backup translation in case if pointcode specified
by primary address is not available. Backup address is used only dominant and loadshared
address types

<loadsharing-algorithm>
This parameter is mandatory if <ruleType> parameter is "loadshared". Loadsharing algorithm
is configired here. Possible values of the parameter:

Table 5.5. Rule type values

Value Description

bit4 if( (SLS & 0x10) == 0 ) <route to primary> else <route to backup>

This algorithm is the best if all traffic is local (mobisents stack) originated

bit3 if( (SLS & 0x08) == 0) <route to primary> else <route to backup>

This algorithm can be used if not all traffic is local (mobisents stack)
originated. But only 8 links in the both linksets is acceptable.
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Example 5.16. SCCP Rule creation

nmobi cent s(10. 65. 208. 215: 3435) >sccp rule create 1 R 71 2 8 0 0 3 123456789
solitary 1

nmobi cent s( 10. 65. 208. 215: 3435) >sccp rule create 2 R71 2 8 0 0 3 123456789
dom nant 1 1

nmobi cent s(10. 65. 208. 215: 3435) >sccp rule create 2 R 71 2 8 0 0 3 123456789
| oadshared 1 1 bit4

5.4.2.2. Modify existing Rule

Rule can be madified by issuing command with following structure:

sccp rule nodify <id> <mask> <address-i ndi cat or> <poi nt-code> <subsystem nunber> <transl ati on-
type> <nunberi ng-pl an>
<nat ur e- of - addr ess-i ndi cat or> <di gi ts> <rul eType> <pri mary-address-i d> <backup-address-i d>

Meaning of parameters is the same.
5.4.2.3. Delete SCCP Rule

SCCP Rule can be deleted by issuing command with following structure:

sccp rule delete <id>

Where:

<id>
is id set during rule creation

Example 5.17. SCCP Rule Removal

nobi cent s( 10. 65. 208. 215: 3435) >sccp rule delete 1
Rul e successfully renoved

5.4.2.4. Show SCCP Rule

Rule's can be viewed by issuing command with following structure:
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sccp rul e show <id>

Where:

<id>
id is optional. If passed only rule matching the id will be shown, else all the rules will be shown

5.4.3. Address Management

The command is used to define primary or backup address of translation. The global title address
information of this command is combined with the global title being translated by examining the
mask provided in the sccp rule create command.The syntax remains same except for primary
address sccp primary_add is used and for backup address sccp backup_add is used

e sccp primary_add create
sccp backup_add create
e sccp primary_add modify
scep backup_add modify
e sccp primary_add delete
scecp backup_add delete
e sccp primary_add show

scecp backup_add show

5.4.3.1. Create Address

Address can be created by issuing command with following structure:

e For primary address

sccp prinmary_add create <i d> <address-i ndi cat or > <poi nt - code> <subsyst em nunber > <transl ati on-

type> <nunberi ng- pl an>
<nat ur e- of - addr ess-i ndi cat or > <di gi t s>

» For backup address

sccp backup_add create <i d> <address-indi cat or> <poi nt-code> <subsystem nunber> <transl ati on-
type> <nunberi ng- pl an>
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<nat ur e- of - addr ess-i ndi cat or> <di gi t s>

<id>
A unique number to identify this address

<address-indicator>

The address indicator is the first field in SCCP Party Address(called/calling) and is one octet
in length. Its function is to indicate which information elements are present so that the address
can be interpreted, in other words, it indicates the type of addressing information that is to
be found in the address field. The addressing information from original global title is then

compared with passed address information to match the rule.

» "1' Bit: PC Indicator (1=included) SCCP Address
« 2" Bit: SSN Indicator (1=included) Indicator
= 3 -6 Bit: GT Indicator ¢

0000 = GT Mot Included

0001 = GT Includes Mature of Address,
0010 = GT Includes Translation Type |8 |76 |[5]4]3|2

0011 = GT Includes Translation Type,
NMumbering Plan and Encoding Scheme
0100 = GT Includes Translation Type,
Mumbering Plan, Encoding Scheme, and

Mature of Address Indicator
« 7' Bit: Routing Indicator

0 =Route on GT
1 = Route on PC + SSN

« '8" Bit: Reserved for Mational Use

SCCP Address Indicator

<point-code>
Point code. This is ignored if bit O of address-indicator is not set.

<subsystem-number>
Subsystem Number. This is ignored if bit 1 of address-indicator is not set.

<translation-type>
Translation type. This is ignored if GT Indicator is 0000 or 0001

Table 5.6. Translation Type Values

Value Description
0 Unknown
1to 63 International Service
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Value Description

64 to 127 Spare

128 to 254 National Network
Specific

255 Reserved for
Expansion

<numbering-plan>
The Number Plan (NP) field specifies the numbering plan that the address information follows.
This is ignored if GT Indicator is 0000, 0001 or 0010

<nature-of-address-indicator>
The Nature of Address Indicator (NAI) field defines the address range for a specific numbering
plan. This is only used if GT Indicator is 0100

<digits>
The global title address information to translate to, specified as string of digits divided into
subsections using separator '/* depending on if mask contains separator.

In addition the digits string can contain

Table 5.7. Address digit

Value Description
- padding - ignore

/ Separtor to split the
digits into sections.
Each section is
processed differently
as specified by the
mask in sccp rule
create command.

Example 5.18. SCCP Primary Address creation

nmobi cent s( 10. 65. 208. 215: 3435) >sccp prinmary_add create 1 71 2 8 0 0 3
123456789

Example 5.19. SCCP Backup Address creation

nobi cent s( 10. 65. 208. 215: 3435) >sccp backup_add create 1 71 3 8 0 0 3
123456789
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5.4.3.2. Modify existing Address

Address can be modified by issuing command with following structure:

e For primary address

sccp primary_add nodi fy <i d> <addr ess-i ndi cat or > <poi nt - code> <subsyst em nunber > <transl ati on-
type> <nunberi ng- pl an>
<nat ur e- of - addr ess-i ndi cat or> <di gi t s>

» For backup address

sccp backup_add nodi fy <i d> <address-indi cat or> <poi nt-code> <subsystem nunber> <transl ati on-
type> <nunberi ng- pl an>
<nat ur e- of - addr ess-i ndi cat or > <di gi t s>

Meaning of parameters is the same.

5.4.3.3. Delete Address

» For primary address

sccp prinmary_add delete <id>

» For backup address

sccp backup_add del ete <id>

Where:

<id>
is id set during address creation

Example 5.20. Primary Address Removal

nobi cent s( 10. 65. 208. 215: 3435) >sccp prinary_add delete 1
Rul e successfully renoved
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Example 5.21. Backup Address Removal

nmobi cent s( 10. 65. 208. 215: 3435) >sccp backup_add delete 1
Rul e successfully renoved

5.4.3.4. Show Address

Address's can be viewed by issuing command with following structure:

e For primary address

sccp primary_add show <i d>

» For backup address

sccp backup_add show <i d>

Where:

<id>
id is optional. If passed only address matching the id will be shown, else all the addresses
will be shown

5.4.4. Remote Signaling Point Management

SCCP resources includes remote signaling point and remote subsystem. Each remote signaling
point that SCCP can communicate with must be configured using sccp rsp command

* SCCp rsp create
e sccp rsp modify
e sccp rsp delete

e sccp rsp show

5.4.4.1. Create Remote Signaling Point

Remote signaling point can be create by issuing command with following structure:

54



Shell Command Line

sccp rsp create <id> <renote-spc> <rspc-flag> <mask>

<id>
A unigue number to identify this remote signaling point

<remote-spc>
The remote signaling point

<rspc-flag>
32 bit value. Not used for now. Reserved for future

<mask>
32 bit value. Not used for now. Reserved for future

Example 5.22. Remote Signalin Point creation

nmobi cent s(10. 65. 208. 215: 3435) >sccp rsp create 1 6477 0 O
5.4.4.2. Modify existing Remote Signaling Point
Remote Signaling Point can be modified by issuing command with following structure:
sccp rsp nodify <id> <renote-spc> <rspc-flag> <mask>

Meaning of parameters is the same.

5.4.4.3. Delete Remote Signaling Point

sccp rsp delete <id>

Where:

<id>
is id set during remote signaling point creation

Example 5.23. Remote Signaling Point removal
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nmobi cent s( 10. 65. 208. 215: 3435) >sccp rsp delete 1

5.4.4.4. Show Remote Signaling Point/s

Remote signaling point can be viewed by issuing command with following structure:

sccp rsp show <id>

Where:

<id>
id is optional. If passed only remote signaling point matching the id will be shown, else all the
addresses will be shown

5.4.5. Remote Sub-System Management

SCCP resources includes remote signaling point and remote subsytem. Each remote subsystem
that SCCP can communicate with must be configured using sccp rss command

* sccp rss create

e sccp rss modify

e sccp rss delete

e sccp rss show

This command should be specified after remote signaling point is configured. Please refer
Section 5.4.4, “Remote Signaling Point Management” on how to configure remote signaling point

5.4.5.1. Create Remote Sub-System

Remote subsystem can be created by issuing command with following structure:

sccp rss create <id> <renote-spc> <renote-ssn> <rss-flag> <mark- prohi bi t ed-when-spc-resum ng>

<id>
A unique number to identify this remote subsystem

<remote-spc>
The remote signaling point where this remote susbsytem is deployed
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<remote-ssn>
The remote subsystem number

<rss-flag>
32 bit value. Not used for now. Reserved for future

<mark-prohibited-when-spc-resuming>
This parameter is optional, its possible value is: prohibitedWhenSpcResuming. When this
parameter is present configured subsystem is marked as prohibited when its corresponded
signalling point code has been resumed.

Example 5.24. Remote Sub-System creation

nobi cent s(10. 65. 208. 215: 3435) >sccp rss create 1 6477 8 0
pr ohi bi t edWhenSpcResumi ng

5.4.5.2. Modify existing Remote Sub-System

Remote Sub-System can be modified by issuing command with following structure:

sccp rss nodify <id> <renote-spc> <renote-ssn> <rss-flag> <mar k- prohi bi t ed- when- spc-resuni ng>

Meaning of parameters is the same.

5.4.5.3. Delete Remote Sub-System

sccp rss delete <id>

Where:

<id>
is id set during remote subsystem creation

Example 5.25. Remote Sub-System removal

nmobi cent s( 10. 65. 208. 215: 3435) >sccp rss delete 1

5.4.5.4. Show Remote Sub-System/s

Remote subsystem can be viewed by issuing command with following structure:
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sccp rss show <id>

Where:

<id>
id is optional. If passed only remote subsystem matching the id will be shown, else all will
be shown

5.4.6. Long message rules Management

Long message rules describe which message types (UDT/XUDT/LUDT) will be used for outgoing
message encoding depends on dpc. If no long message rules is configured only UDT messages
will be used.

e sccp Imr create

e sccp Imr modify

e sccp Imr delete

e sccp Imr show

5.4.6.1. Create Long message rule

Long message rule can be created by issuing command with following structure:

sccp I nt create <id> <first-spc> <l ast-spc> <l ong-nessage-rul e-type>

<id>
A unique number to identify this Long message rule

<first-spc>
Specifies the first value of the remote signaling point codes range. (for which Long message
rule will apply)

<last-spc>
Specifies the last value of the remote signaling point codes range. If Long message rule
specifies a single signalling point code, this value must be equal first-spc.

<long-message-rule-type>
Specifies which message types will be used for the remote signaling point codes range.
Possible values are: udt, xudt and ludt.
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Example 5.26. Long message rule creation

nmobi cent s(10. 65. 208. 215: 3435) >sccp I nt create 1 201 201 xudt
nmobi cent s( 10. 65. 208. 215: 3435) >sccp I nr create 2 230 239 udt

5.4.6.2. Modify existing Long message rule
Long message rule can be modified by issuing command with following structure:

sccp I nr nodify <id> <first-spc> <l ast-spc> <l ong-nmessage-rul e-type>

Meaning of parameters is the same.

5.4.6.3. Delete Modify existing Long

sccp I nr delete <id>

Where:

<id>
is id set during Long message rule creation

Example 5.27. Long message rule removal

nmobi cent s( 10. 65. 208. 215: 3435) >sccp | nr delete 1

5.4.6.4. Show Long message rule/s

Long message rule can be viewed by issuing command with following structure:

sccp | nr show <id>

Where:

<id>
id is optional. If passed only Long message rule matching the id will be shown, else all the
rules will be shown
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5.4.7. Concerned signaling point codes Management

Concerned signaling point codes define a DPC list which will be noticed when local SSN is
registered (SSA messages) or unregistered (SSP messages).

e SCCp csp create
e sccp csp modify
e sccp csp delete

e sccp csp show

5.4.7.1. Create Concerned signaling point code

Concerned signaling point codes can be created by issuing command with following structure:

sccp csp create <id> <spc>

<id>
A unique number to identify this Concerned signaling point code

<SpC>
Specifies the value of the remote signaling point code, which will be noticed.

Example 5.28. Concerned sighaling point code creation

nobi cent s( 10. 65. 208. 215: 3435) >sccp csp create 1 201
nmobi cent s( 10. 65. 208. 215: 3435) >sccp csp create 2 202

5.4.7.2. Modify existing Concerned signaling point code
Concerned signaling point code can be modified by issuing command with following structure:

sccp csp nodify <id> <spc>

Meaning of parameters is the same.

5.4.7.3. Delete Concerned signaling point code
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sccp csp delete <id>

Where:

<id>
is id set during Concerned signaling point code creation

Example 5.29. Concerned sighaling point code removal

nobi cent s( 10. 65. 208. 215: 3435) >sccp csp delete 1

5.4.7.4. Show Concerned signaling point code/s

Concerned signaling point code can be viewed by issuing command with following structure:

sccp csp show <id>

Where:

<id>

id is optional. If passed only Concerned signaling point code matching the id will be shown,

else all the codes will be shown

5.4.8. General parameters

User can set several general parameters that influence the whole SCCP stack.

Table 5.8. SCCP general parameters

Mnemonic name  Function Value Default
range value

zMarginXudtMessagdf the XUDT message data length greater this | 160 - 240
value, segmentation is processed. Otherwise no | 255
segmentation.

reassemblyTimerDel&CCP segmented message reassembling timeout | 10000 - 15000
(in milliseconds). 20000

maxDataMessage Max available SCCP message data for all message | 2560 - 2560
types. 3952

removeSpc Remove PC from calledPartyAddress when sending | true or true
to MTP3. After Global Title Translation, if the SCCP | false
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Mnemonic name  Function Value Default
range value
address includes the destination point code (DPC)
however Address Indicator (Al) indicates route on
Global Title and removeSpc is set to true, DPC will
be removed from SCCP Address. The same rule
applies for both calling as well as called party SCCP
Address.

sstTimerDuration_MiMin (starting) SST sending interval (in milliseconds). 5000 - 10000
10000

sstTimerDuration_MaMax (after increasing) SST sending interval (in | 600000- 600000
milliseconds). 1200000

sstTimerDuration_Indvbatpheatior of SST sending interval (next 1-4 1.5
interval will be greater the current by
sstTimerDuration_IncreaseFactor). This value has
type "double".

5.4.8.1. General parameters setting

General parameter can be set by issuing command with following structure:

sccp set <paraneter-name> <par anet er - val ue>

<parameter-name>
A mnemonic nhame of a parameter.

<parameter-value>
A value of a parameter.

Example 5.30. General parameters setting

nobi cent s(10. 65. 208. 215: 3435) >sccp set zMargi nXudt Message 230
nmobi cent s( 10. 65. 208. 215: 3435) >sccp set renoveSpc fal se

5.4.8.2. General parameters getting

General parameter can be got by issuing command with following structure:
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sccp get <paraneter - nane>

<parameter-name>
A mnemonic name of a parameter. This parameter is optional. If a mnemonic name is absent
all parameter values will be returned.

Example 5.31. General parameters getting

nobi cent s( 10. 65. 208. 215: 3435) >sccp get zMar gi nXudt Message
nmobi cent s( 10. 65. 208. 215: 3435) >sccp get

5.5. MSUA Management

M3UA stack is also responsible to manage the SCTP Associations.

5.5.1. M3UA Management - SCTP

M3UA - SCTP is managed by sct p command. It allows to perform following:

e sctp server create

» sctp server destroy

e Sctp server start

e sctp server stop

e sctp server show

* sctp association create
e sctp association destroy

* sctp association show

55.1.1. Create SCTP Server

SCTP Server can be created by issuing command with following structure:

sctp server create <server-nane> <host-ip> <host-port> <socket-type>

Where:
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server-name
Unique name assigned to the server.

host-ip
The host ip address where underlying SCTP server socket will bind. For SCTP multi-home
support, you can pass comma separated ip addresses that this server socket will bind to. If the
primary ip address becomes unavailable, it will automatically fall back to secondary address.

For socket-type TCP, comma separated values will be ignored and only first value (primary
address) will be used

host-port
The host port where underlying SCTP server socket will bind

socket-type
This is optional. If not passed default is SCTP else specify as TCP.

Example 5.32. SCTP Server creation

nmobi cent s(127. 0. 0. 1: 3436) >sctp server create TestServer 127.0.0.1 2905
Successful | y added Server=Test Server

Example 5.33. SCTP Server creation with multi-home

nobi cent s(127. 0. 0. 1: 3436) >sct p server create Test Server
10. 2. 50. 145, 10. 2. 50. 146 2905
Successful | y added Server=Test Server

Example 5.34. TCP Server creation

nmobi cent s(127. 0. 0. 1: 3436) >sctp server create TestServer TCP 10. 2. 50. 145 2906
TCP

Successful | y added Server=Test Server TCP

5.5.1.2. Destroy SCTP Server

SCTP Server can be destroyed by issuing command with following structure:

sctp server destroy <server-nane>
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Where:

server-name
Unique name of the server to be destroyed. Make sure server is stopped before destroying.

Example 5.35. Destroy SCTP Server

nmobi cent s(127. 0. 0. 1: 3436) >sctp server destroy Test Server
Successful |y renoved Server=Test Server

55.1.3. Start SCTP Server

SCTP Server can be started by issuing command with following structure:

sctp server start <server-name>

Where:

server-name
Unique name of the server to be started. The underlying SCTP server socket is bound to
ip:port configured at creation time.

Example 5.36. Start SCTP Server

nmobi cent s(127. 0. 0. 1: 3436) >sctp server start Test Server
Successful ly started Server=Test Server

5.5.1.4. Stop SCTP Server

SCTP Server can be stopped by issuing command with following structure:

sctp server stop <server-nanme>

Where:

server-name
Unique name of the server to be stopped. The underlying socket is closed at this point and
all resource are released.
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Example 5.37. Stop SCTP Server

nmobi cent s(127. 0. 0. 1: 3436) >sctp server stop Test Server
Successfully stopped Server=Test Server

5.5.1.5. Show SCTP Server

SCTP Server's configuration can be viewed by issuing command with following structure:

sctp server show

Example 5.38. Show SCTP Server

nmobi cent s(| ocal ) >sctp server show

SERVER TCP nane=Test Server TCP st arted=fal se hostl| p=10. 2. 50. 145 host Port=2906
Associ ati ons:

SERVER SCTP name=Test Server started=fal se hostl p=10. 2. 50. 145 host Port =2905
secondar yHost =10. 2. 50. 146
Associ ati ons:

5.5.1.6. Create SCTP Association

Association can be created by issuing command with following structure:

sctp associ ati on create <assoc-nanme> <CLI ENT | SERVER> <server - nanme> <peer -i p> <peer - port > <host -
i p> <host-port> <socket-type>

Where:

assoc-name
Unique name of the association

CLIENT | SERVER
If this association is client side or server side. If its client side, it will initiate the connection
to peer and bind's to host-ip:host-port trying to connect to peer-ip:peer-port. For SCTP multi-
home support, you can pass comma separated ip addresses that this association will bind
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to. If the primary ip address becomes unavailable, it will automatically fall back to secondary
address. For socket-type TCP, comma separated values will be ignored and only first value
(primary address) will be used

Ifits server side, it waits for peer to initiate connection. The connection request will be accepted
from peer-ip:peer-port. host-ip and host-port is not required, even if passed it will be ignored

server-name
If this association is server side, server-name must be passed to associate with server. Server
with server-name should have already been created by using command Section 5.5.1.1,
“Create SCTP Server”

If this association is client side, server-name shouldn't be passed.

socket-type
This is optional. If not passed defaultis SCTP else specify as TCP. If association is of SERVER
type, the socket-type should match with one specified while creating server.

Example 5.39. Create CLIENT SCTP Association

nmobi cent s(| ocal ) >sctp associ ation create Assocl CLIENT 192. 168. 56. 101 2905
192. 168. 56. 1, 192. 168. 56. 1 2905
Successful |y added client Associtai on=Assocl

Example 5.40. Create SERVER SCTP Association

nmobi cent s(192. 168. 56. 1: 3436) >sct p associ ation create Assoc2 SERVER
Test Server 192.168.56.1 2905
Successful | y added server Associ ati on=Test Server

5.5.1.7. Destroy SCTP Association

Association can be destroyed by issuing command with following structure:

sctp associ ation destroy <assoc-nanme>

Where:

assoc-name
Unique name of the association to be destroyed
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Example 5.41. Destroy SCTP Association

nmobi cent s(192. 168. 56. 1: 3436) >sct p associ ati on destroy Assocl
Successful |y renoved associ ati on=Assocl

5.5.1.8. Show SCTP Association

Configuration of Association can be viewed by issuing command with following structure:

sctp associ ati on show

Example 5.42. Show SCTP Association

nobi cent s(| ocal ) >sctp associ ati on show

ASSCOCI ATI ON SCTP nane=Assocl started=fal se peerl p=192. 168. 56. 101
peer Port =2905 host | p=192. 168. 56. 1 host Port 2905 type=CLI| ENT
secondar yHost =192. 168. 56. 1

ASSCOCI ATI ON SCTP nane=Assoc?2 started=fal se peerlp=192. 168.56. 1 peer Port=2905
server =Test Server type=SERVER

5.5.2. MSUA Management

M3UA is managed by n8ua command. It allows to perform following:

« m3ua as create
 m3ua as destroy
* m3ua as show

* m3ua asp create
* m3ua asp destroy
« m3ua asp show

¢ m3ua asp start

*« m3ua asp stop
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e m3uaas add

¢ m3ua as remove

« m3uaroute add

¢ m3uaroute remove

 m3uaroute show

5.5.2.1. Create AS

Application Server (AS) can be created by issuing command with following structure:

nBua as create <as-nane> <AS | SGW| | PSP> node <SE | DE> i pspType <client | server> rc <routing-
context> traffic-node <traffic node> <network-appearance>

Where:

as-name
simple string name, which identifies AS. Make sure this is unique. This is mandatory parameter

AS | SGW | IPSP
Specify if this is of type AS or SGW or IPSP. This is mandatory parameter

SE | DE
Specify if the single or double exchange of ASP State Maintenance (ASPSM) and ASP Traffic
Maintenance (ASPTM) messages should be performed. This is mandatory parameter.

client | server
If As if of type IPSP, speicfy here if its client or server type.

routing-context
refers to Routing Context already configured on M3UA stack on SGW side. This is optional
parameter. If no Routing Context is passed, Application Server Process (assigned to this AS)
may not be configured to process signalling traffic related to more than one Application Server,
over a single SCTP Association

Also if ASP is configured to process siganlling traffic from always one AS, irrespective of
received messages have routing context set or not, it will always be delieverd to AS for further
processing. However if ASP is configured to process siganlling traffic related to more than one
AS over a single SCTP Association and signalling message is received without RC, it drops
the message and sends back Error message. Respective log4j error is also logged.

traffic-mode
Traffic mode for ASP's. By default its loadshare. Mobicents M3UA only supports loadshare
and override, broadcast is not supported.
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network-appearance
The Network Appearance is a M3UA local reference shared by SG and AS (typically an
integer) that, together with an Signaling Point Code, uniquely identifies an SS7 node by
indicating the specific SS7 network to which it belongs. It can be used to distinguish between
signalling traffic associated with different networks being sent between the SG and the ASP
over a common SCTP association. This is optional.

Example 5.43. AS (IPSP) creation

nmobi cent s(127. 0. 0. 1: 3435) >nBua as create AS1l | PSP node DE i pspType server rc
1 traffic-node | oadshare
Successful |y created AS name=ASl

Example 5.44. AS creation

nmobi cent s(127. 0. 0. 1: 3435) >nBua as create AS2 AS node SE rc 100 traffic-node
| oadshar e networ k- appear ance 12
Successful ly created AS name=AS2

5.5.2.2. Destroy AS

Application Server (AS) can be destroyed by issuing command with following structure:

nBua as destroy <as-name>

Where:

as-name
Simple string name, which identifies AS. Make sure AS is in state INACTIVE and all the ASP's
are unassigned before destroying

Example 5.45. Destroy AS

nmobi cent s(127. 0. 0. 1: 3435) >nBua as destroy AS1
Successful |y destroyed AS nane=AS1

5.5.2.3. Show AS

Application Server configured can viewed by issuing command with following structure:
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nmBua as show

Example 5.46. Show AS

nmobi cent s(| ocal ) >nBua as show
AS name=AS2 functionality=AS nbde=SE rc=[ 100] trMde=2 defaul t Tr Mode=2 na=12

peer FSM5t at e=DO\N
Assigned to :

AS nanme=AS1 functionality=I PSP node=DE i pspType=SERVER rc=[1] trMde=2
def aul t Tr Mode=2 | ocal FSMst at e=DONN peer FSM5t at e=DOVN
Assigned to :

55.2.4. Create ASP

Application Server Process (ASP) can be created by issuing command with following structure:

nBua asp create <asp-nane> <sct p-associ ation>

Where:

asp-name
Name of this ASP. It should be unique

sctp-association
name of SCTP Association

Example 5.47. ASP creation

nmobi cent s(127. 0. 0. 1: 3435) >nBua asp create ASP1 Assocl
Successful ly created AS nane=ASP1

5.5.2.5. Destroy ASP

ASP can be destroyed by issuing command with following structure:

nBua asp destroy <asp-name>
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Where:

asp-name
Name of this ASP to be destroyed. Make sure ASP is stopped before destroying

Example 5.48. Destroy ASP

nobi cent s(127. 0. 0. 1: 3435) >nBua asp destroy ASP1
Successful |y destroyed ASP nanme=ASP1

5.5.2.6. Show ASP

ASP configured can be viewed by issuing command with following structure:

nBua asp show

Example 5.49. Show ASP

nmobi cent s(| ocal ) >nBua asp show

ASP nanme=ASP1 sct pAssoc=Assocl started=fal se
Assigned to :

5.5.2.7. Start ASP

Application Server Process (ASP) can be started with following structure

nBua asp start <asp-name>

Where:

asp name
name of ASP created earlier. Make sure ASP you are trying to start is assigned to at least
one AS

Example 5.50. Start ASP

nmobi cent s(127. 0. 0. 1: 3435) >nBua asp start ASP1
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Successful ly started ASP nane=ASP1

5.5.2.8. Stop ASP

Application Server Process (ASP) can be stopped with following structure

nBua asp stop <asp-nane>

Where:

asp name
name of ASP started earlier.

Example 5.51. Stop ASP

nmobi cent s(127. 0. 0. 1: 3435) >nBua asp stop ASP1
Successful |y stopped ASP nane=ASP1

5.5.2.9. Add ASP to AS

Application Server Process (ASP) can be assigned to Application Server (AS) with following
structure

nBua as add <as- nane> <asp- nane>

Where:

as name
name of AS created earlier

asp name
name of ASP created earlier

Note

Mobicents M3UA supports configuring ASP to process signalling traffic related to

more than one Application Server, over a single SCTP Association. However you
need to make sure that all the AS's that ASP is shared with has Routing Context
(unique) configured.
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Example 5.52. Add ASP to AS

nmobi cent s(127. 0. 0. 1: 3435) >nBua as add AS1 ASP1
Successful | y added ASP name=ASPl1 to AS nane=ASl

55.2.10. Remove ASP from AS

Application Server Process (ASP) can be unassigned from Application Server (AS) with following
structure

nBua as renove <as-nane> <asp- name>

Where:

as name
name of AS

asp name
name of ASP

Example 5.53. Remove ASP from AS

nobi cent s(127. 0. 0. 1: 3435) >nBua as renove AS1 ASP1
Successful |y removed ASP nane=ASP1 from AS nane=AS1l

5.5.2.11. Add Route

Configure the destination point code that message will be routed to

nBua route add <as-name> <dpc> <opc> <si >

Where:

as name
name of AS created earlier

dpc
Destination point code
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opc
Originating point code

Si
Service Indicator

Example 5.54. Add Route

nobi cent s(127. 0. 0. 1: 3435) >nBua route add AS1 2 -1 -1

5.5.2.12. Remove Route

Remove the As configured for the destination point code

nBua route renobve <as-name> <dpc> <opc> <si>

Where:
as name
name of AS assigned to route message for this dpc

dpc
Destination point code

opc
Originating point code

Si
Service Indicator

Example 5.55. Remove Route

nmobi cent s(127. 0. 0. 1: 3435) >nBua route renobve AS1 2 -1 -1

5.5.2.13. Show Route

Show all the routes configured

nBua route show
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Example 5.56. Show Route

nmobi cent s(| ocal ) >nBua route show

2:-1:-1 AS1, AS2,
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Chapter 6. ISUP

ISUP( ISDN User Part or ISUP ) is part of SS7 which is used to establish telephone calls and
manage call switches( exchanges). Exchanges are connected via E1 or T1 trunks. Each trunk
is divided by means of TDM into time slots. Each time slot is distinguished as circuit. Circuits
(identified by code) are used as medium to transmit voice data between user equipment (or
exchanges if more than one is involved).

ISUP allows not only to setup a call, but to exchange information about exchange state and its
resources(circuits).

’n Note

Mobicents ISUP is based on ITU-T Q 76X series of documents.

6.1. ISUP Configuration

Mobicents ISUP stack is configured with simple properties. Currently following properties are
supported:

Table 6.1. ISUP Configuration options

Name Default value Value range Description
ni None, must be 0-3 Sets value of network
provided indicator that should

be used by stack.

localspc None, must be 0-(2"14)-1 Sets local signaling
provided point code. It will

be used as OPC

for outgoing signaling

units.

t1l 4s 4s - 15s Sets T1 value. Started
when REL is sent. See
A.1/Q.764

t5 5 min. 5min - 15 min Sets T5 value. Started

when initial REL is
sent. See A.1/Q.764

t7 20s 20s -30s Sets T7 value.
(Re)Started when
Address Message is
sent. See A.1/Q.764
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Name Default value Value range Description

t12 15s 15s - 60s Sets T12 value.
Started when BLO is
sent. See A.1/Q.764

t13 5min 5min - 15min Sets T13 value.
Started when initial
BLO is sent. See A.1/
Q.764

t14 5s 15s - 60s Sets T14  value.
Started when UBL is
sent. See A.1/Q.764

t15 5min 5min - 15min Sets T15 value.
Started when initial
UBL is sent. See A.1/
Q.764

t16 5s 15s - 60s Sets T16  value.
Started when RSC is
sent. See A.1/Q.764

t17 5min 5min - 15min Sets T17 value.
Started when initial
RSC is sent. See A.1/
Q.764

t18 5s 15s - 60s Sets T18 value.
Started when CGB is
sent. See A.1/Q.764

t19 5min 5min - 15min Sets T19 value.
Started when initial
CGB is sent. See A.1/
Q.764

t20 5s 15s - 60s Sets T20 value.
Started when CGU is
sent. See A.1/Q.764

t21 5min 5min - 15min Sets T21 value.
Started when initial
CGU is sent. See A.1/
Q.764

122 5s 15s - 60s Sets T22 value.
Started when GRS is
sent. See A.1/Q.764

t23 5min 5min - 15min Sets T23 value.

Started when initial
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Name Default value Value range Description
GRS is sent. See A.1/
Q.764

t28 10s 10s Sets T28 value.

Started when CQM is
sent. See A.1/Q.764

t33 12s 12s - 15s Sets T33 value.
Started when INR is
sent. See A.1/Q.764

Note that before start user must provide two interfaces to stack:

Mtp3UserPart
implementation of transport layer which should be used by stack

CircuitManager
circuit manager implementation. This interface stores information on mapping between
Cl C(Circuit Identification Code) and DPC(Destination Point Code) used as destination for
outgoing messages.

6.2. ISUP Usage

The org. nobicents. protocols.ss7.isup.|SUPStack interface defines the methods
required to represent ISUP Protocol Stack. ISUPStack exposes
or g. nobi cent s. prot ocol s. ss7.isup. | SUPProvi der. This interface defines the methods
that will be wused by any registered ISUP User application implementing the
or g. nobi cent s. prot ocol s. ss7.i sup. | SUPLi stener to listen ISUP events(messages and
timeouts).

6.3. ISUP Example

Below is simple example of stack usage:

inport java.io.ByteArrayQutput Stream
inmport java.io.|CException;

inport java.util.ArraylList;

inport java.util.List;

inport java.util.Properties;

inmport org. mobicents. protocols.ss7.isup. | SUPEvent;

inmport org. mobicents. protocols.ss7.isup.|SUPLi stener;

inmport org. mobi cents. protocols.ss7.isup. | SUPProvider;

inmport org. nobicents. protocols.ss7.isup. | SUPSt ack;

inmport org. nmobicents. protocol s.ss7.isup. | SUPTi meout Event ;
import org. nmobicents. protocol s.ss7.isup. Paranet er Excepti on;
i nport org. mobicents. protocol s.ss7.isup.inpl.ISUPStackl npl;
i nport org. nobicents. protocol s.ss7.isup. nessage. | SUPMessage;
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inmport org. nobicents.ss7.1inkset.oam Layer4;
inport org. nmobicents.ss7.1inkset.oam Linkset;

public class | SUPTest inplenents | SUPLi stener

{

protected | SUPSt ack stack;
protected | SUPProvi der provider;

protected Linkset isupLinkSet;

public void setUp() throws Exception {

this.isupLinkSet = ....; //sane |linksets as in SS7Service
this.stack = new | SUPSt ackl npl ();

this. stack. confi gure(get SpecificConfig());

this.provider = this.stack.getlsupProvider();

this. provider. addLi stener(this);

M p3UserPart userPart = // create with proper factory, dahdii, dialogi, nBua

this.stack. set M p3UserPart (userPart);
Circui t Manager | mpl circui t Manager = new Circuit Manager | npl () ;
circuit Manager.addGircuit (1, 431613); // CIC- 1, DPC for it - 431613

this. stack.setCircuitMnager (circuitMnager);
this.stack.start();

public void onEvent (| SUPEvent event) {

| SUPMessage nsg = event. get Message();

switch(msg. getCircuitldentificationCode().getClC())

{
case AddressConpl et eMessage. _ COMVAND_CODE:
/lonly conplete
br eak;
case Connect edMessage. COMVAND_ CODE:
case Answer Message. _COVVAND CODE:
//we are good to go
Connect edNunber cn = (Connect edNunber) nsg. get Par anet er (Connect edNunber .
// do sonet hi ng
br eak;
case Rel easeMessage. _ COMVAND CODE:
//rempte end does not want to talk
Real easeConpl et eMessage rlc = provider. get MessageFactory().createRLC();
rlc.setCGircuitldentificati onCode(nsg.getCircuitldentificationCode());
rlc. set Causel ndi cat or s( ((Rel easeConpl et e) msg) . get Causel ndi cators());
provi der. sendMessage(rlc);

public void onTi meout (1 SUPTi meout Event event) {
swi tch(event.getTinerld())
{

_PARAVETER_CODE) ;

80



ISUP

case | SUPTi meout Event . T1:
/1 do sonet hi ng
br eak;

case | SUPTi meout Event. T7:
/1do even nore
br eak;
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Chapter 7. SCCP

The Signaling Connection Control Part (SCCP) is defined in ITU-T Recommendations Q.711-
Q.716. SCCP sits on top of Message Transfer Part 3 (MTP3) in the SS7 protocol stack. The
SCCP provides additional network layer functions to provide transfer of noncircuit-related (NCR)
signaling information, application management procedures and alternative, more flexible methods
of routing.

7.1. Routing Management

SCCP provides a routing function that allows signaling messages to be routed to a signaling point
based on dialed digits, for example. This capability is known as Global Title Translation (GTT),
which translates what is known as a global title (for example, dialed digits for a toll free number)
into a signaling point code and a subsystem number so that it can be processed at the correct
application.

Routing rules are configured using the Command Line Interface as explained Section 5.4, “SCCP
Management”

7.1.1. GTT Configuration

GTT is performed in two stages. First is matching the rule and second is actual translation.

For matching the rule, the called party address global title digits are matched with <digits>
configured in sccp rule create Section 5.4.2.1, “Create Rule” command above. Once the digits
match actual translation is done

Matching rule
As explained in sccp rule create Section 5.4.2.1, “Create Rule” command the <digits> can
be divided into sections using the "/" separate character. Each section defines set of digits
to be matched. Wild card * can be used to match any digits and ? can be used to match
exatcly one digit

For example Rule is to match starting 4 digits (should be 1234) and doesn't care for rest; the
<digits> in the command will be 1234/*. If the Rule is such that starting 3 digits should be 123,
doesn't care for other three digits but last two digits should be 78; the <digits> in the command
will be 123/???/78. If digit to digit matching is needed the the <digits> in the command will be
exact digits to be matched without sections.

Translation
For translation each section in <mask> defined in sccp rule create command defines how
replacement operation is performed. If <mask> defines K, the originally dialed digits are kept
and if <mask> defines R the digits from primary address or back address are used. The
primary/backup address should always define the point code and the translated address will
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always have this point code. If the primary/backup address defines the subsystem number the
translated address will also have this subsystem number. The address-indicator of translated
address is always from primary/backup address. See bellow examples

Example 1 : Remove the Global Title and add PC and SSN

Element Address Indicator PC SSN 1T NE || Nal Digits
Eg:ll?;ss ofofoffojoyofo § 123456789
aaaress |[2]0] o] 2]0]ole |0 . 123456789
mask R
E.ggnrisws 0[1]00|00|1 1] 123)| 8 _
pansatedl{o]1[ofo[ojof1 |1 ]| 123]| 8

GTT - Example 1

Example 2 : Partial match
Match a eight digit number starting "800", followed by any four digits, then "9". If the
translated digits is not null and if the primary/backup address has no Global Title, the
Global Title from dialed address is kept with new translated digits.
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Element Address Indicator PC S5N T MNP MAI Digits
E{;ai:ll?edss olofoj1j0jof0fo . 80012349
,E.;lﬁess o|lojoj1)0(0}0f0 * 800/7272/9
ﬁ:.l.;-: RIKIR
anmay [lofo|o|o|o|ofo 1] 123 ——
lﬁuﬁl:;m ololo|1]o]ofo |1 || 123 1 e

GTT - Example 2

Example 3 : Partial match
Match "800800", followed by any digits Remove the first six digits. Keep any following
digits in the Input. Add a PC(123) and SSN (8).

Element Address Indicator PC || SSN T NP || NAI Digits
Eﬂiss olojo|1jof0|0)0 L 80080012345
Eduil:leress ofofof1[0]0j0 0O . 800800+
ﬁ:ﬁ: RIK
brmay |{o]o|ofo|ojo|1|1|| 123 = "
Ejad"rsel:;e” ololo|2]olo|2|r]] 123]| 8 1 12345

GTT - Example 3
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Example 4 : Partial match
Match any digits keep the digits in the and add a PC(123) and SSN (8). If the translated
digits is not null and if the primary/backup address has no Global Title, the Global Title
from dialed address is kept with new translated digits.

Element Address Indicator PC SSN T MNP MAI Digits
E?ﬂl?edss olojo|1f0j0]0 0 ! 4414257897897
Eslljeress o|ofoj1jojofofo g ¥
e K
E.rdigwrgsws 00| 0 0100|111 123 8 :
Ijjad"rifée'j ololo]1]ololr|1]] 122]] e 1 4414257897897

GTT - Example 4

7.2. SCCP Usage

The instance of or g. nobi cent s. prot ocol s. ss7. sccp. SccpSt ack acts as starting point. All the
sccp messages sent by SCCP User Part are routed as per the rule configured in Router

n Note

The term SCCP User Part refers to the applications that use SCCP's services.

The SCCP User Part gets handle to SccpSt ack by doing JNDI look-up as explained in Section 7.3,
“Access Point”

SccpSt ack exposes or g. mobi cent s. prot ocol s. ss7. sccp. SccpProvi der that interacts directly
with SccpStack. This interface defines the methods that will be used by SCCP User
Part to send org.nobicents. protocols.ss7.sccp. nessage. SccpMessage and register
or g. nobi cent s. prot ocol s. ss7. sccp. SccplLi st ener's to listen for incoming SCCP messages.

SCCP User Part registers SccpListener for specific local subsystem number. For every incoming
SccpMessage, if the called subsystem matches with this local subsystem, the corresponding
SccpListner is called.
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SccpProvider also exposes or g. nobi cent s. protocol s. ss7. sccp. nessage. MessageFact ory
and org. nobi cents. protocol s. ss7. sccp. par anet er . Par anet er Fact ory to create
new SccpMessage. For transfer data via connectionless service
or g. nobi cent s. prot ocol s. ss7. sccp. message. SccpDat aMessage is used. (This class use
UDT, XUDT, LUDT SCCP message type for message transfer.)

7.3. Access Point

SS7 Servi ce provides user with access point to SCCP protocol/stack.

To get handle to SccpSt ack do the INDI look-up passing the JNDI name configured in SS7 service
as explained in Section 3.5.8, “Configuring SS7Service”

private static SccpProvi der get SccpProvider() throws Nam ngException {

/1 no arg is ok, if we run in JBoss
Initial Context ctx = new Initial Context();

try {
String providerJndi Name = "/ nobi cents/ss7/sccp”;
return ((SccpStack) ctx.lookup(providerJndi Nane)). get SccpProvider();

} finally {
ctx.close();

7.4. SCCP User Part Example

Below is SCCP User Part example listening for incoming SCCP message and sending back new
message

public class Test inplenents SccplListener {
private SccpProvi der sccpProvider;
private SccpAddress | ocal Address;
private int |ocal Ssn = 8;

private static SccpProvi der get SccpProvider() throws Nam ngException {

/l no arg is ok, if we run in JBoss
Initial Context ctx = new Initial Context();

try {

String providerJndi Nane = "/ nobi cents/ss7/sccp”;

return ((SccpStack) ctx.|ookup(providerJndi Nane)). get SccpProvider();
} finally {

ctx.close();
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public void start() throws Exception {

this.sccpProvi der = get SccpProvider();

int translationType = 0;

GobalTitle gt = obal Title.getlnstance(transl ationType,
Nunberi ngPl an. | SDN_MOBI LE, Nat ur eCf Addr ess. NATI ONAL, "1234");

| ocal Address = new SccpAddr ess(Rout i ngl ndi cat or. ROUTI NG_BASED ON_GLOBAL_TI TLE, -1, gt, 0);

thi s.sccpProvider. registerSccpLi stener(this.local Ssn, this);

public void stop() {

this.sccpProvider. deregi sterSccpLi stener(this.|ocal Ssn);

public void onMessage(SccpDat aMessage nessage) {

| ocal Address = nmessage. get Cal | edPart yAddr ess();
SccpAddress renpt eAddress = nmessage. get Cal | i ngPart yAddress();

/1 now decode content
byte[] data = message.getData();

/'l processing a request
byte[] answerData = new byte[ 10];
/] put custom executing code here and fill answerData

HopCounter hc = this.sccpProvider. get Paranet er Factory().creat eHopCounter (5);

SccpbDat aMessage sccpAnswer = this.sccpProvider.get MessageFactory().createDat aMessageCl ass1(renot eAddr ess,
message. get Sl s(), local Ssn, false, hc, null);

try {
t hi s. sccpProvider.send(sccpAnswer);
} catch (1 OException e) {
/] TODO Aut o- gener ated catch bl ock
e.printStackTrace();

public void onNotice(SccpNoticeMessage nmessage) {

public void onCoordRequest (int dpc, int ssn, int nmultiplicitylndicator) {

public void onCoordResponse(int dpc, int ssn, int multiplicitylndicator) {

public void onState(int dpc, int ssn, boolean inService, int multiplicitylndicator) {

public void onPcState(int dpc, SignallingPointStatus status, int restrictedl nportancelLevel, RenpteSccpStatus |
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Chapter 8. TCAP

The Transaction Capabilities Application Part (TCAP) is defined in ITU-T Recommendations
Q.771-Q.775. TCAP allows services at network nodes to communicate with each other using an
agreed-upon set of data elements. Its primary purpose is to facilitate multiple concurrent dialogs
between the same sub-systems on the same machines, using Transaction IDs to differentiate
these, similar to the way TCP ports facilitate multiplexing connections between the same IP
addresses on the Internet.

8.1. Mobicents j]SS7 Stack TCAP Usage

The or g. nobi cent s. prot ocol s. ss7.tcap. api . TCAPSt ack interface defines the
methods required to represent TCAP Protocol Stack. TCAPStack exposes
or g. nobi cent s. prot ocol s. ss7.tcap. api . TCAPProvi der that interacts directly with

TCAPStack. TCAPProvider defines methods that will be used by TCAP User Part to create
new or g. nobi cent s. protocol s. ss7.tcap. api . tc. di al og. Di al og to be sent across network.
TCAP User Part also allows to registeror g. nobi cent s. prot ocol s. ss7. t cap. api . TCLi st ener
to listen TCAP messages.

TCAPProvider

org. nobi cents. protocol s. ss7.tcap. api . Dial ogPrimtiveFactory to

also exposes
dialog
primitives and org. nobi cents. protocol s. ss7.tcap. api . Conponent PrinitiveFactory to

create components. Components are a means of invoking an operation at a remote node

create

The UML Class Diagram looks like

< ornponentP rimitiveF actory
=<irterface==

TCAPStack
start(} : woid createTClnvokeRequest() : Invoke
stopl) : void createTCRejectRequest() | Reject

createT CResultl astRequest() : ReturnResultLast
createTCResultRequest() : ReturnResult

‘ . createOperationCodelisGlobal : boclean,code : Long) : OperationCode
createP ararneter() : Parameter

createParameter(tag : int.tagClass © intisPrimitive | boolean) : Parameter
createProblern(pt : ProblerrType) © Problarn

getProvider() : TCAPProvider

1

1 1

==zinterfaces =
TCAFFrovider

getMewDialogllocaltddress : §ccpAddress,rematefiddress : Sccpiddress) : Dialog
getMewUnstructuredDialogllocaltddress : SccpAddress rernotefddress | SccpAddress) : Dialog
getDialogPrimitiveF actoryl) : DialogP rirnitiveF actory

get< omponentF rimitiveF actoryl) © < omponentP rimitiveF actory

addT< Listener(lst | TCListener) : void

rernowveT CListener(lst : TOListener) : void

1 1

1 1

< <irtarfacas=
DialogP rirvitiveF actory

=<irterface=>=
TCListener

anTCUnilind : TCURilndication) © woid rewd peration() : woid

orTCEegrlind : TCBaginindication) : vaid

anTC Continuelind : TS Cantinuelndication) : woid
anTCEndlind : TCEndindication) : wvoid
anTCUserAbart(ind : TCUserAbortindication) : waid
onTCPAbort(int : TCFAbortindication) : void
dialogReleased(d : Dialog) : void
onlnvokeTimeout{tclnvokeRequest : Invake) : void

craateBaginld : Dislog) : TCEeginRequest

createC ontinueld : Dialog) : TC ContinueRequest

createEnd(d: Dialog) : TCEndRequest

createlAbort(d : Dialog) : TCUserAbortRequest

createlnild : Dialog) : TCUniRequest
createspplicationC ontextt amel oid : long[]) : Application ontextMarme
createldserinformationl) : Userinforrnation

Mobicents jSS7 Stack TCAP Class Diagram
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The org. nobi cents. protocol s. ss7.tcap. TCAPSt ackl npl is concrete implementation of
TCAPSt ack. The TCAP User Part creates instance of TCAPSt ackl npl passing the reference of
SccpProvi der and new instance of SccpAddr ess representing address to which bind listener.
The TCAP stack creates internaly Mobicents MAP Stack implementation. Passed SccpAddr ess is
used to match against incoming messages destination address.

SccpProvi der sccpProvider = getSccpProvider(); //JND |ookup of SCCP Stack and
get Provider
SccpAddress | ocal Address creat eLocal Address();

TCAPSt ack tcapStack = new TCAPSt ackl npl (sccpPprovi der, | ocal Address);

private SccpAddress createlocal Address()

{

return new SccpAddr ess(Routi ngl ndi cat or. ROUTI NG BASED ON_DPC AND SSN, 1, null, 8);
}

The reference to SccpProvi der is received from SccpSt ack. To get handle to SccpSt ack do
the JNDI look-up passing the JNDI name configured in SS7 service as explained in Section 7.3,
“Access Point”

The TCAP User Part should register the concrete implementation of TCLi stener with
TCAPPr ovi der to listen for incoming TCAP messages.

public class Cient inplenments TCLi stener{
t capProvi der = tcapStack. get Provider();
t capProvi der. addTCLi st ener (t hi s);

The TCAP User Part leverages TCAPProvider to create new Dialog. The component's between
the nodes are exchanged within this Dialog

clientDial og = this.tcapProvider.getNewDi al og(thi sAddress, renoteAddress);
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The TCAP User Part leverages ComponentPrimitiveFactory to create new components. These
components are sent usig the dialog

//create some | NVOKE

I nvoke invoke = cpFactory. createTCl nvokeRequest () ;

i nvoke. set | nvokel d(this.clientDial og. get New nvokel d());
Oper ati onCode oc = cpFactory. createQperationCode();

oc. set Local Oper ati onCode(12L);

i nvoke. set Oper ati onCode( oc) ;

/I no paraneter

this.clientDi al og. sendConponent (i nvoke) ;

8.2. Mobicents jSS7 Stack TCAP User Part Example

Below is TCAP User Part example. This example creates dialog and exchanges messages withing
structured dialog. Refer to source for function calls:

public class Client inplenments TCListener{
/I encoded Application Context Nane
public static final long[] _ACN_ = new long[] { O, 4, O, O, 1, 0, 19, 2 };

private TCAPStack stack;
private SccpAddress thi sAddress;
private SccpAddress renoteAddress;

private TCAPProvi der tcapProvider;
private Dialog clientDi al og;

Client (SccpProvi der sccpPprovider, SccpAddress thi sAddress, SccpAddress renot eAddress) {
super();
this.stack = new TCAPSt ackl npl (sccpPprovi der, thi sAddress); //pass address, so stack
can register in SCCP
thi s. runni ngTest Case = runni ngTest Case;
this.thisAddress = thi sAddress;
t hi s. renot eAddress = renot eAddr ess;
this.tcapProvider = this.stack.getProvider();
this.tcapProvider.addTCLi stener (this);

private static SccpProvi der get SccpProvider() throws Nam ngException {

/1 no arg is ok, if we run in JBoss
Initial Context ctx = new Initial Context();

try {
String providerJndi Nane = "/ nobi cents/ss7/sccp”;
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return ((SccpStack) ctx.|ookup(providerJndi Nane)) . get SccpProvider();

} finally {
ctx.close();

public void start() throws TCAPException, TCAPSendException {
clientDial og = this.tcapProvider.getNewDi al og(thi sAddress, renoteAddress);
Conponent Prim ti veFactory cpFactory = this.tcapProvider.getConponentPrinitiveFactory();

//create some | NVOKE
I nvoke invoke = cpFactory. createTCl nvokeRequest ();
i nvoke. set | nvokel d(this.clientDial og. get Newl nvokel d());

Oper ati onCode oc = cpFactory. creat eOperati onCode();
oc. set Local Oper ati onCode(12L);

i nvoke. set Oper ati onCode( oc) ;

/I no paraneter

this.clientDi al og. sendConponent (i nvoke) ;

Appl i cati onCont ext Nane acn = this.tcapProvider.getD al ogPrimtiveFactory()
. creat eAppl i cati onCont ext Nanme(_ACN ) ;
/U is optional!
TCBegi nRequest tcbr = this.tcapProvider.getDi al ogPrimitiveFactory().createBegin(this.clientDialog);
tcbr. set Appl i cati onCont ext Nane(acn);
this.clientD al og. send(tchr);

}
public void onDi al ogRel eased(Di al og d)
{
d. keepAlive();
}

public void onlnvokeTi neout (I nvoke tcl nvokeRequest)

public void onDi al ogTi neout (D al og d)

public void onTCBegi n( TCBegi nl ndi cation ind) {

public void onTCConti nue( TCConti nuel ndi cation ind) {

//send end
TCEndRequest end = this.tcapProvider.getDialogPrinmitiveFactory().createEnd(ind.getDi alog());
end. set Term nati on( Ter m nati onType. Basi c);

try {
ind. get Di al og().send(end);

} catch (TCAPSendException e) {
throw new Runti neException(e);
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public void onTCEnd( TCEndl ndi cation ind) {
/I shoul d not happen, in this scenario, we send data.

public void onTCUni (TCUni | ndication ind) {
/I not going to happen

public void onTCPAbort ( TCPAbort | ndication ind) {
/1 TODO Aut o- generated met hod stub

public void onTCUser Abort ( TCUser Abort | ndi cation ind) {
/] TODO Aut o- gener at ed nmet hod st ub

public static void main(String[] args)

{
SccpAddress | ocal Address = new SccpAddr ess(Routi ngl ndi cat or. ROUTI NG_BASED_ON DPC_AND_SSN, 1, null, 8);
SccpAddr ess renpt eAddress = new SccpAddr ess( Routi ngl ndi cat or. ROUTI NG_BASED_ON _DPC AND_SSN, 2, null, 8);
Client ¢ = new dient(getSccpProvider(),|ocal Address, renot eAddr ess) ;

}
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Chapter 9. MAP

Mobile application part (MAP) is the protocol that is used to allow the GSM network nodes within
the Network Switching Subsystem (NSS ) to communicate with each other to provide services,
such as roaming capability, text messaging (SMS), Unstructured Supplementary Service Data
( USSD) and subscriber authentication. MAP provides an application layer on which to build
the services that support a GSM network. This application layer provides a standardized set of
services. MAP uses the services of the SS7 network, specifically the Signaling Connection Control
Part (SCCP ) and the Transaction Capabilities Application Part (TCAP)

Important

For better understanding of this chapter please read GSM 09.02.

Note

Mobicents jSS7 Stack MAP has implementation for USSD, SMS and Location
Management Service (LMS) Messages only. Any contribution to implement other
messages are welcome. We will provide you all the help that you may need initially.

9.1. ]SS7 Stack MAP

The or g. mobi cent s. prot ocol s. ss7. map. api . MAPSt ack interface defines the
methods required to represent MAP  Protocol Stack. MAPStack exposes
or g. nobi cent s. prot ocol s. ss7. map. api . MAPPr ovi der that interacts directly with MAPStack.
This interface defines the methods that will be wused by any registered MAP
User application. MAP user application must implement interfaces to listen MAP
messages and dialogue and component handling primitives. One interface is
or g. nobi cent s. prot ocol s. ss7. map. api . MAPDI al ogLi st ener (listening associated with
dialog events). Others are one or more interfaces for listening associated with component
events based on or g. mobi cent s. prot ocol s. ss7. map. api . MAPSer vi ceLi st ener interface.
Each MAP-User interested in listening messages specific to MAP Service implements specific
MAPServiceListener. Below there is a list of implemented services:

Each MAP-User interested in listening messages specific to MAP Service implements specific
MAPSer vi ceLi st ener .
* MAP-User interested only in USSD messages implements

or g. nobi cents. protocol s. ss7. map. api . servi ce. suppl ement ary. MAPSer vi ceSuppl enent ar yLi st ener

 MAP-User interested only in SMS messages implements
or g. nobi cents. prot ocol s. ss7. map. api . servi ce. snms. MAPSer vi ceSnsLi st ener
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 MAP-User interested only in LMS messages implements
or g. nobi cents. protocol s. ss7. map. api . servi ce. | sm MAPSer vi ceLsnLi st ener
MAP-User interested in all the services must implement all the service listener class.

The org. nobicents. protocol s. ss7. map. MAPSt ackl npl is concrete implementation of
MAPSt ack. The MAP User application creates an instance of MAPSt ackl npl passing the reference
of SccpProvider and Sub System Number and then start it. All incoming messages are
checked for destination SSN, if it matches with the one registered with this MAPStackimpl the
corresponding listener is called else the peer receives error.

SccpProvi der sccpProvi der = get SccpProvider(); //JND | ookup of SCCP Stack and get Provider
MAPSt ackl npl mapStack = new MAPSt ackl npl (sccpProvi der, 8);
mapSt ack. start ();

The reference to SccpProvi der is received from SccpStack. To get handle to SccpSt ack do
the JNDI look-up passing the JNDI name configured in SS7 service as explained in Section 7.3,
“Access Point”.

The MAP User application should register the concrete implementation of MAPDI al ogLi st ener
with MAPPr ovi der to listen for incoming MAP Dialog and MAP Primitive messages. The MAP
User application should register the concrete implementation of MAPServi celLi st ener with
corresponding MAPSer vi ceBase  to listen for incoming MAP Service messages. Following
MAPServiceBase are exposed by MAPPr ovi der .

» For LSM service or g. nobi cent s. prot ocol s. ss7. map. api . servi ce. | sm MAPSer vi ceLsm

» For SMS service or g. nobi cent s. prot ocol s. ss7. map. api . servi ce. snms. MAPSer vi ceSns

e For USSD service
org. nobi cents. protocol s. ss7. map. api . servi ce. suppl ement ary. MAPSer vi ceSuppl enent ary

public class MAPExanpl e i npl enents MAPDI al ogLi st ener, MAPServi ceSuppl ement aryLi stener {
mapProvi der = mapSt ack. get MAPProvi der () ;

mapProvi der. addMAPDI al ogLi stener (this);
mapPr ovi der . get MAPSer vi ceSuppl enent ary() . addMAPSer vi ceLi st ener (thi s);

Before any MAP specific service can be used, the corresponding service should be activated.
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/1 Make the supplenentary service activated
mapPr ovi der . get MAPSer vi ceSuppl enentary() . aci vate();

The MAP User Application leverages MAPPar anet er Fact or y to create instances of USSDSt ri ng,
| SDNAddr essSt ri ng and many other primitives that are used by MAP services.

MapPar anmet er Fact ory paranfFact = mapProvi der. get MapServi ceFactory();

USSDSt ri ng ussdString = paranfact. createUSSDString("*125*+31628839999#",
null);

| SDNAddr essString nmsisdn = this. paranfact. createl SDNAddressStri ng(
AddressNat ure. i nternati onal _nunber, Nunberi ngPl an. | SDN,
"31628838002");

9.2.]SS7 Stack Sending a MAP request
(processUnstructuredSS-Request as an example)

For sending a MAP request we need at the client side:

- Create a new MAP Dialog

/] First create Dial og
SccpAddress ori gAddress = createlLocal Address();
| SDNAddr essString ori gReference = client. get MAPProvi der (). get MAPPar anet er Factory().
creat el SDNAddr essStri ng(AddressNat ure. i nt ernati onal _nunmber, Nunberi ngPl an. | and_nobile, "31628968300");
SccpAddress dest Address = creat eRenpt eAddress();
| SDNAddr essString dest Reference = client. get MAPProvi der (). get MAPPar anet er Fact ory() .
creat el SDNAddr essStri ng( AddressNat ure. i nt ernati onal _nunber, NunberingPl an. | and_nobile, "204208300008002");

current MapDi al og = mapProvi der. get MAPSer vi ceSuppl enentary() .
creat eNewDi al og( MAPAppl i cati onCont ext . get | nst ance( MAPAppl i cat i onCont ext Nane. net wor kUnst r uct ur edSsCont ext ,
MAPAppl i cat i onCont ext Ver si on. versi on2), ori gAddress,
dest Ref erence, renoteAddress, destReference);

- Add an Invoke component (processUnstructuredSS-Request message)

/I The dat aCodi ngSchene is still byte, as | amnot exactly getting how

/1 to encode/ decode this.

byt e ussdDat aCodi ngSchene = 0xOf;

/1 The Charset is null, here we |et systemuse default Charset (UTF-7 as

/] explained in GSM 03. 38. However if MAP User wants, it can set its own

/1 inpl of Charset

USSDSt ri ng ussdString = paranfact. creat eUSSDSt ri ng(ussdMessage, null);

| SDNAddr essString nmsisdn = client.get MAPProvi der (). get MAPPar anet er Factory() .
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cr eat el SDNAddr essStri ng( AddressNat ure. i nt ernati onal _nunber, NunberingPl an. | SDN, "31628838002");
current MapDi al og. addPr ocessUnst ruct ur edSSRequest (ussdDat aCodi ngSchene, ussdString, alertingPattern, nsisdn);

- Send a TC-Begin message to the server peer

current MapDi al og. send() ;

- Wait for a response from the server

At the server side when receiving TC-Begin message the following sequence of events occurs:

voi d MAPDI al ogLi stener. onDi al ogRequest ( MAPDI al og mapDi al og, AddressString dest Ref erence,
AddressString origReference, MAPExt ensi onCont ai ner extensi onContai ner);

This is the request for MAP Dialog processing. A MAP user can reject the Dialog by invoking
mapDialog.refuse() method.

Then the incoming primitives corresponded events (one or more) occur. In this case it is

voi d MAPServi ceSuppl enent aryLi st ener. onProcessUnst ruct ur edSSRequest ( ProcessUnst r uct ur edSSRequest procUnst r Reql nd) ;

When processing component-depended messages you can add response components. In this
case it is processUnstructuredSS-Response as an example:

USSDSt ri ng ussdString = ind.getUSSDString();
String request = ussdString.getString();

/| processing USSD request
String response = "Your balans is 100$";

/I The dat aCodi ngSchene is still byte, as |I amnot exactly getting how
/1 to encode/ decode this.

byt e ussdDat aCodi ngSchene = 0xOf;

USSDSt ri ng ussdResponse = paranfact. creat eUSSDStri ng(response, null);

try {
mapDi al og. addPr ocessUnst ruct ur edSSResponse(i nd. get | nvokel d(), ussdDat aCodi ngSchene, ussdResponse);

} catch (MAPException e) {
/| TODO Aut o- gener ated catch bl ock
e.printStackTrace();
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If the preparing the response spends much time we should return the control and prepare the
answer in your thread.

If error or reject primitives are included into a TCAP message following events occur:

public void onErrorConponent (MAPDi al og mapDi al og, Long invokel d, MAPErrorMessage napError Message);
public void onProviderError Conponent (MAPDi al og mapDi al og, Long invokeld, MAPProviderError providerError);
public void onRej ect Conponent (MAPDI al og mapDi al og, Long invokeld, Problem problenm;

After all incoming components have been processing onDialogDelimiter(MAPDialog mapDialog);
event is invoking. If all response components have been prepared we can tell the stack to send
response:

e current MapDi al og. mapDi al og. cl ose(fal se); -tosend TC-END
e current MapDi al og . mapDi al og. send(); -to send TC-CONTINUE

e current MapDi al og. mapDi al og. cl ose(true); - sends TC-END without any components
(prearrangedEnd)

If all response components have been prepared we should return the control and will send a

response when all components are ready.

In the error case you can terminate a MAP dialog in any method by invoking

e current MapDi al og. abort (mapUser Abort Choi ce); - sends TC-U-ABORT primitive

If no local actions or no response from a remote size for a long time timeouts occur and the
following methods are invoked:

* MAPDI al ogLi st ener. onDi al ogTi neout (MAPDi al og mapDi al og) ;
* MAPServi celLi st ener. onl nvokeTi meout ( MAPDI al og mapDi al og, Long i nvokel d);

In onDi al ogTi meout () method you can invoke mapDi al og. keepAl i ve(); to prevent closing
a Dialog. For preventing an Invoke timeout you should invoke reset I nvokeTi mer(Long
i nvokel d) ; (before onlnvokeTimeout() occured).

9.3. ]SS7 Stack MAP Usage

The complete example looks like

package org. nobi cents. protocol s. ss7. map;

inmport javax.nam ng.lnitial Context;

import javax.nam ng. Nam ngExcepti on;

import org. nobi cents. protocol s.ss7.indi cator. Routinglndicator;

i nport org. nobicents. protocols.ss7.map. api.primtives. AddressNat ure;

i nport org.nobicents. protocols.ss7.map.api.primtives.|SDNAddressStri ng;
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inmport org. nmobicents.protocols.ss7. map. api.primtives. NunberingPl an;
inmport org. nobi cents. protocol s.ss7.sccp. SccpSt ack;

i mport org. nmobi cents. protocol s.ss7.sccp. SccpProvi der;

import org. nobi cents. protocol s. ss7. sccp. paranet er. SccpAddr ess;

public class Exanple {

private static SccpProvi der get SccpProvider() throws Nam ngException {
/1 no arg is ok, if we run in JBoss

Initial Context ctx = new Initial Context();

try {

String providerJndi Name = "/ nobi cents/ss7/sccp”;

return ((SccpStack) ctx.|ookup(providerJndi Nane)). get SccpProvider();
} finally {

ctx.close();

private static SccpAddress createlocal Address() {
return new SccpAddress(Routi ngl ndi cat or. ROUTI NG BASED ON_DPC AND SSN, 1, null, 8);

private static SccpAddress creat eRenpt eAddress() {
return new SccpAddress(Routi ngl ndi cat or. ROUTI NG BASED ON_DPC AND SSN, 2, null, 8);

public static void startUssddient() throws Exception {
SccpProvi der sccpProvi der = get SccpProvider(); // JND | ookup of SCCP
UssdC i ent Exanpl e client = new Ussdd i ent Exanpl e(sccpProvider, 8);

client.start();

SccpAddress ori gAddress = createlLocal Address();

| SDNAddr essString ori gReference = client. get MAPProvi der (). get MAPPar anet er Fact ory()
. creat el SDNAddr essSt ri ng( Addr essNat ure. i nternati onal _nunber,
Nunberi ngPl an. | and_nobi | e, "31628968300");

SccpAddr ess dest Address = creat eRenpt eAddress();

| SDNAddr essString dest Reference = client. get MAPProvi der (). get MAPPar anet er Fact ory()
. creat el SDNAddr essStri ng( AddressNat ure. i nt ernati onal _nunber,
Nunberi ngPl an. | and_nobi | e, "204208300008002") ;

| SDNAddr essString msi sdn = client.get MAPProvi der (). get MAPPar anet er Fact ory()
. creat el SDNAddr essSt ri ng( Addr essNat ure. i nt ernati onal _nunber,
Nunberi ngPl an. | SDN, "31628838002");

client.sendProcessUssdRequest (ori gAddress, origReference, destAddress, destReference,
"*123#", null, nsisdn);

/1 wait for answer
Thr ead. sl eep(600000) ;

client.stop();

public static void startUssdServer() throws Exception {

SccpProvi der sccpProvi der = get SccpProvider(); // JND | ookup of SCCP
UssdSer ver Exanpl e server = new UssdSer ver Exanpl e(sccpProvi der, 8);
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server.start();

/1 wait for a request
Thr ead. sl eep(600000) ;

server.stop();

package org. nobi cents. protocol s. ss7. map;
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public Ussdd i ent Exanpl e( SccpProvi der sccpPprovider, int ssn) {
mapSt ack = new MAPSt ackl npl (sccpPprovi der, ssn);
mapProvi der = mapSt ack. get MAPProvi der () ;
par anfFact = mapProvi der. get MAPPar amet er Fact ory() ;

mapProvi der. addMAPDI al ogLi stener (this);
mapPr ovi der . get MAPSer vi ceSuppl enent ary() . addMAPSer vi ceLi st ener (t hi s);

publ i c MAPProvi der get MAPProvi der () {
return mapProvi der;

public void start() {
mapSt ack. start();

/1 Make the supplenentary service activated
mapPr ovi der . get MAPSer vi ceSuppl enentary() . aci vate();

current MapDi al og = nul | ;

public void stop() {
mapSt ack. st op() ;

public void sendProcessUssdRequest ( SccpAddress ori gAddress, AddressString origReference,
SccpAddress renot eAddress, AddressString dest Reference,
String ussdMessage, AlertingPattern alertingPattern, |SDNAddressString nsisdn)
throws MAPException {
/] First create Dial og
current MapDi al og = mapProvi der. get MAPSer vi ceSuppl ement ary() . cr eat eNewDi al og(
MAPAppl i cat i onCont ext . get | nst ance( MAPAppl i cati onCont ext Nanme. net wor kUnst r uct ur edSsCont ext ,
MAPAppl i cat i onCont ext Ver si on. versi on2), ori gAddress,
dest Ref erence, renoteAddress, destReference);

/1 The dat aCodi ngSchene is still byte, as | amnot exactly getting how
/1 to encode/ decode this.

byt e ussdDat aCodi ngSchene = 0xOf;

/1 The Charset is null, here we |let systemuse default Charset (UTF-7 as
/] explained in GSM 03. 38. However if MAP User wants, it can set its own
/1 inmpl of Charset

USSDSt ri ng ussdString = paranfFact. creat eUSSDStri ng(ussdMessage, null);

current MapDi al og. addPr ocessUnst r uct ur edSSRequest (ussdDat aCodi ngSchene, ussdStri ng,
al ertingPattern, nsisdn);

/1 This will initiate the TC-BEG N wi th | NVOKE conponent

current MapDi al og. send() ;

}
@verride
public void onProcessUnstructuredSSResponse( ProcessUnstruct uredSSResponse ind) {
if (currentMapDi al og == i nd. get MAPDI al og()) {
USSDSt ring ussdString = ind.getUSSDString();
String response = ussdString.getString();
/| processing USSD response
}
}
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@verride
public void onErrorConponent (MAPDI al og mapDi al og, Long invokeld, MAPErrorMessage napError Message) {
/] TODO Aut o- gener at ed nmet hod st ub

@verride
public void onProviderError Conponent (MAPDi al og mapDi al og, Long invokeld, MAPProviderError providerError) {
/] TODO Aut o- gener at ed nmet hod st ub

@verride
public void onRej ect Conponent ( MAPDi al og mapDi al og, Long invokeld, Problem problem {
/] TODO Aut o- gener at ed net hod st ub

@verride
public void onl nvokeTi meout (MAPDi al og mapDi al og, Long invokeld) {
/1 TODO Aut o- generated met hod stub

@verride
public void onVMAPMessage( MAPMessage mapMessage) {
/] TODO Aut o- gener at ed met hod st ub

@verride
public void onProcessUnstructuredSSRequest ( ProcessUnst ruct uredSSRequest procUnstrReql nd) {
/] TODO Aut o- gener at ed nmet hod st ub

@verride
public void onUnstruct uredSSRequest (Unst ruct uredSSRequest unstrReql nd) {
/] TODO Aut o- gener at ed nmet hod st ub

@verride
public void onUnstructuredSSResponse( Unstruct uredSSResponse unstrResl nd) {
/1 TODO Aut o- generated met hod stub

@verride
public void onUnstructuredSSNotifyRequest (UnstructuredSSNotifyRequest unstrNotifylnd) {
/] TODO Aut o- gener at ed met hod st ub

@verride
public void onUnstructuredSSNotifyResponse(UnstructuredSSNotifyResponse unstrNotifylnd) {
/] TODO Aut o- gener at ed nmet hod st ub
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@verride
public void onDi al ogDel i mter(MAPD al og mapDi al og) {
/1 TODO Aut o- generated met hod stub

@verride
public void onD al ogRequest ( MAPDi al og mapDi al og, AddressString destReference,
AddressString ori gReference, MAPExtensi onCont ai ner extensi onContainer) {
/] TODO Aut o- gener at ed met hod st ub

@verride
public void onD al ogRequest Eri csson( MAPDI al og mapDi al og, AddressString dest Ref erence,
AddressString origReference, IMSlI erilnsi, AddressString eriVirNo) {
/] TODO Aut o- gener at ed nmet hod st ub

@verride
public voi d onDi al ogAccept (MAPDi al og mapDi al og, MAPExt ensi onCont ai ner ext ensi onCont ai ner) {
/] TODO Aut o- gener at ed nmet hod st ub

@verride
public void onDi al ogRej ect (MAPDi al og mapDi al og, MAPRef useReason ref useReason,
MAPPr ovi der Error provi der Error, ApplicationContextNanme al ternativeApplicationContext,
MAPEXxt ensi onCont ai ner ext ensi onCont ai ner) {
/] TODO Aut o- gener at ed nmet hod st ub

@verride

public void onDi al ogUser Abort ( MAPDi al og napDi al og, MAPUser Abort Choi ce user Reason,
MAPEXxt ensi onCont ai ner ext ensi onCont ai ner) {
/] TODO Aut o- gener at ed nmet hod st ub

@verride
public void onDi al ogProvi der Abort (MAPDi al og napDi al og, MAPAbort Provi der Reason abort Provi der Reason,
MAPAbor t Sour ce abort Sour ce,
MAPEXxt ensi onCont ai ner ext ensi onCont ai ner) {
/] TODO Aut o- gener at ed nmet hod st ub

@verride
public void onDi al ogd ose( MAPDI al og mapDi al og) {
/1 TODO Aut o- generated met hod stub

@verride
public void onD al ogNoti ce( MAPDi al og mapDi al og, MAPNot i cePr obl enDi agnosti ¢ noti ceProbl enDi agnosti c)
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/] TODO Aut o- gener at ed nmet hod st ub

@verride
public void onDi al ogRel ease( MAPDi al og mapDi al og) {

current MapDi al og = nul |

@verride
public void onD al ogTi mneout (MAPDI al og mapDi al og) {

/] TODO Aut o- gener at ed met hod st ub
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. MAPDI al og;

. MAPDI al ogLi st ener;

. MAPExcept i on;

. MAPMessage;

. MAPPar anet er Fact ory;
. MAPPr ovi der ;

. MAPSt ack;

.di al og.
. di al og.
. di al og.
. di al og.
. di al og.
. di al og.
.errors.
.prim
.prim
.prim
.prim
.servi

MAPAbor t Pr ovi der Reason;

MAPAbor t Sour ce;

MAPNot i cePr obl enDi agnosti c;

MAPPr ovi der Error;

MAPRef useReason;

MAPUser Abor t Choi ce;

MAPET r or Message;

ves. Addr essStri ng;

ves. | M8l ;

ves. MAPExt ensi onCont ai ner ;

ves. USSDSt ri ng;

suppl enent ary. MAPDI al ogSuppl enent ary;

suppl enent ary. MAPSer vi ceSuppl enent ar yLi st ener;
suppl enent ary. ProcessUnst r uct ur edSSRequest ;
suppl enent ary. ProcessUnst ruct ur edSSResponse;
suppl enent ary. Unst ruct ur edSSNot i f yRequest ;
suppl enent ary. Unstruct uredSSNot i f yResponse;
suppl enent ary. Unst ruct ur edSSRequest ;

suppl enent ary. Unst ruct ur edSSResponse;

sccp. ScepProvi der;
tcap. asn. Appl i cati onCont ext Nane;
tcap. asn. conp. Probl em

i mpl ements MAPDI al ogLi st ener, MAPServi ceSuppl enent aryLi st ener {

vat e MAPProvi der mapProvi der;
vat e MAPPar anet er Fact ory par anfact;
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private MAPDi al ogSuppl ementary current MapDi al og;

publ i c UssdServer Exanpl e( SccpProvi der sccpPprovider, int ssn) {
mapSt ack = new MAPSt ackl npl (sccpPprovi der, ssn);
mapProvi der = nmapSt ack. get MAPProvi der () ;
paranfact = mapProvi der. get MAPPar anmet er Fact ory() ;

mapProvi der. addMAPDI al ogLi st ener (this);
mapPr ovi der . get MAPSer vi ceSuppl enent ary() . addMAPSer vi ceLi st ener (thi s);

publ i c MAPProvi der get MAPProvider() {
return mapProvider;

public void start() {
mapSt ack. start();

/| Make the supplenentary service activated
mapPr ovi der . get MAPSer vi ceSuppl enent ary() . aci vate();

current MapDi al og = nul | ;

public void stop() {
mapSt ack. st op() ;

@verride
public void onProcessUnstruct uredSSRequest (ProcessUnstruct ur edSSRequest ind) {

USSDSt ri ng ussdString = ind.getUSSDString();
String request = ussdString.getString();

/| processing USSD request
String response = "Your balans is 100$";

/1 The dat aCodi ngSchene is still byte, as | amnot exactly getting how
/1 to encode/ decode this.

byt e ussdDat aCodi ngSchene = 0xOf;

USSDSt ri ng ussdResponse = paranfact. creat eUSSDStri ng(response, null);

try {
current MapDi al og. addPr ocessUnst ruct ur edSSResponse(i nd. get | nvokel d(),
ussdDat aCodi ngSchene, ussdResponse);
} catch (MAPException e) {
/| TODO Aut o- gener ated catch bl ock
e.printStackTrace();

}

}

@verride

public void onDi al ogDel i miter( MAPD al og mapDi al og) {
/1 This will initiate the TCGEND with ReturnResultlLast conponent
try {

current MapDi al og. send() ;

} catch (MAPException e) {
/] TODO Aut o- gener ated catch bl ock
e.printStackTrace();
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@verride
public void onErrorConponent (MAPDi al og mapDi al og, Long invokeld,
MAPEr r or Message mapError Message) {
/] TODO Aut o- gener at ed net hod st ub

@verride
public void onProviderErrorConponent (MAPDI al og mapDi al og, Long invokeld,
MAPPr ovi der Error providerError) {
/| TODO Aut o- gener at ed nmet hod st ub

@verride
public void onRej ect Conponent ( MAPDI al og mapDi al og, Long invokeld, Problem problem {
/1 TODO Aut o- generated met hod stub

@verride
public void onlnvokeTi neout (MAPDi al og mapDi al og, Long invokeld) {
/] TODO Aut o- gener at ed nmet hod st ub

@verride
public void onVMAPMessage( MAPMessage mapMessage) {
/] TODO Aut o- gener at ed nmet hod st ub

@verride
public void onProcessUnstruct uredSSResponse( ProcessUnstruct uredSSResponse ind) {
/| TODO Aut o- gener at ed nmet hod st ub

@verride
public void onUnstructuredSSRequest (Unstruct uredSSRequest unstrReql nd) {
/1 TODO Aut o-generated met hod stub

@verride
public void onUnstruct uredSSResponse( Unstruct uredSSResponse unstrReslnd) {
/] TODO Aut o- gener at ed nmet hod st ub

@verride
public void onUnstructuredSSNotifyRequest (UnstructuredSSNotifyRequest unstrNotifylnd) {
/] TODO Aut o- gener at ed net hod st ub
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@verride
public void onUnstructuredSSNotifyResponse(UnstructuredSSNotifyResponse unstrNotifylnd) {
/] TODO Aut o- gener at ed nmet hod st ub

@verride
public void onD al ogRequest ( MAPDi al og mapDi al og, AddressString destReference,
AddressString ori gRef erence, MAPExt ensi onCont ai ner extensi onCont ai ner) {
/] TODO Aut o- gener at ed nmet hod st ub

@verride
public void onD al ogRequest Eri csson( MAPDI al og mapDi al og, AddressString dest Ref erence,
AddressString origReference, IMSlI erilnsi, AddressString eriVirNo) {
/] TODO Aut o- gener at ed nmet hod st ub

@verride
public voi d onDi al ogAccept (MAPDI al og mapDi al og, MAPExt ensi onCont ai ner ext ensi onCont ai ner) {
/] TODO Aut o- gener at ed nmet hod st ub

@verride
public void onDi al ogRej ect (MAPDi al og mapDi al og, MAPRef useReason ref useReason,
MAPPr ovi der Error providerError,
Appl i cati onCont ext Name al t er nati veAppl i cati onCont ext,
MAPEXxt ensi onCont ai ner ext ensi onCont ai ner) {
/] TODO Aut o- gener at ed nmet hod st ub

@verride
public void onDi al ogUser Abort ( MAPDi al og napDi al og, MAPUser Abort Choi ce user Reason,
MAPEXxt ensi onCont ai ner ext ensi onCont ai ner) {
/] TODO Aut o- gener at ed nmet hod st ub

@verride
public void onDi al ogProvi der Abort (MAPDi al og napDi al og, MAPAbort Provi der Reason abort Provi der Reason,
MAPAbor t Sour ce abort Sour ce,
MAPEXxt ensi onCont ai ner ext ensi onCont ai ner) {
/] TODO Aut o- gener at ed nmet hod st ub

@verride
public void onDi al ogd ose( MAPDI al og mapDi al og) {
/1 TODO Aut o- generated met hod stub

@verride
public void onD al ogNoti ce( MAPDi al og mapDi al og, MAPNot i cePr obl enDi agnosti ¢ noti ceProbl enDi agnosti c)
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/] TODO Aut o- gener at ed nmet hod st ub

@verride
public void onDi al ogRel ease( MAPDi al og mapDi al og) {
current MaphDi al og = nul | ;

@verride
public void onD al ogTi mneout (MAPDI al og mapDi al og) {
/] TODO Aut o- gener at ed met hod st ub
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Chapter 10. SS7 Simulator

SS7 Simulator is an application for testing SS7 stack and displaying its functionality. It is also a
good example of how to use this stack.

SS7 Simulator contains three layers of SS7 stack components and one testing task layer which
presents the concrete testing task.

Layer 1 presents MTP-3 corresponded stack. It can be one of:

« M3UA
« DialogicCard
« DahdiCard (not yet implemented)

Layer 2 presents :

+ SCCP
* ISUP (not yet implemented)

Layer 3 presents :

« TCAP+MAP
e TCAP+CAP (not yet implemented)
e TCAP+INAP (not yet implemented)

Testing task layer can present one of the following testing task:

* USSD client test

* USSD server test

* SMCS SMS delivering test (not yet implemented)

« Dialogic MTU interconnection test (not yet implemented)
 Dialogic MTR interconnection test (not yet implemented)

A user can select for testing layers that he needs. Some layers demand correct low layers. For
example TCAP+MAP layer demands SCCP as layer 2. Each layer can be separately configured
depending on user testing tasks. Configuring of layers covers only major options (does not cover
all possible SS7 stack options).

10.1. SS7 Simulator configuring

For Simulator compiling the following library is needed: com.sun.jdmk:jmxtools:jar:1.2.1. In order
to download it manually:
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« Go to: http://www.oracle.com/technetwork/java/javasebusiness/downloads/java-archive-
downloads-java-plat-419418.html#7657-jmx-1.2.1-oth-
JPR&Usg=AFQjCNGOqUaCB1ULVG7cMULio9u70MKocA

« Select "Java Management Extension (JMX) 1.2.1"
» Press "Accept License Agreement"

e Download jmx-1_2_1-ri.zip file

 Extract lib/jmxtools:jar

« You can just put this file as ".m2/repository/com/sun/jdmk/jmxtools/1.2.1/jmxtools-1.2.1.jar" file
into maven repository (if ".m2/repository” is a root of this repository) or register it.

After compiling Simulator binaries can be found in the folder simulator/bootstrap/target/simulator-
ss7. Use "run.bat" or "run.sh" command file for running Simulator (from a folder simulator/
bootstrap/target/simulator-ss7/bin).

You can run several instances of Simulator from one folder. Each of this instances can have its own
configuration options. Configuration options are saved into a xml configuration file. Each running
instance has its own name (called "host name") and the name of configuration file depends on
this host name. For example if the host name is "al", the name of the configuration file will be
"al_simulator.xml". Each running Simulator instance must have different host name in order to
each running Simulator instance can have different options.

Before running a test all layers must be configured. After test running a user can perform some
actions depending on the test. Results of a test are emitted as "notifications". Notifications are
displayed in GUI interface of Simulator and Jconsole application (also GUI interface) and also are
written into a file "<host name>.log" (for example "al.log") and into a console.

You can run and manage SS7 Simulator locally or remotely. If you are running Simulator locally
you are using a GUI interface. If you are running Simulator remotely you can use RMI access (via
a GUI interface) and HTML interface (using a HTML Browser).

10.1.1. Running SS7 Simulator locally

In order to run SS7 Simulator locally you must run a command "run gui* (from a folder simulator/
bootstrap/target/simulator-ss7/bin). You can pass the only parameter which is the "host name”.
Possible examples (host name is "al"):

run gui -nal
run gui --nane=al

The GUI application form "Connecting to a testerHost ..." will appear. You have to fill "Host name"
field (if it is empty), select "Create a local testerHost" option and press "Start" button. The local
Simulator host will be run.

110


http://www.oracle.com/technetwork/java/javasebusiness/downloads/java-archive-downloads-java-plat-419418.html#7657-jmx-1.2.1-oth-JPR&usg=AFQjCNGOqUaCB1ULVG7cMULio9u70MKocA
http://www.oracle.com/technetwork/java/javasebusiness/downloads/java-archive-downloads-java-plat-419418.html#7657-jmx-1.2.1-oth-JPR&usg=AFQjCNGOqUaCB1ULVG7cMULio9u70MKocA
http://www.oracle.com/technetwork/java/javasebusiness/downloads/java-archive-downloads-java-plat-419418.html#7657-jmx-1.2.1-oth-JPR&usg=AFQjCNGOqUaCB1ULVG7cMULio9u70MKocA

SS7 Simulator

-
| £| Connecting to a testerHost ... EI_Iﬂ—hJ

Host name al

i® Create a local testerHost

{_) Connect to the existing testerHost via JMX

Start

Figure 10.1. Launching Simulator in a local mode

The form "SS7 Simulator: <host hame>-local" appears. The next step is selecting modules for
layers 1-3 and a testing task and configuring modules (by pressing buttons "..."). Button "Save"
is used for saving options to the disk, button "Reload" is used for reloading options from a disk.
When layer configuring you can press one of two buttons "Load default values for side A" and
"Load default values for side B" for loading default values for testing. These default values can
be used if you are using SS7 Simulators in the one computer host as the side A and the side B
for interaction.

:@ SS7 Simulator: al-local . o |
Layer 1 (M3UA [~] [ L] ]
Layer 2 [sccp [~ [ .. ]
Layer 3 [TCAP+MAP [~ [ .. ]
Testingtask  |USSD_TEST_CLIENT || |:|
Reload | | save | | Run test |

Figure 10.2. The main form of the Simulator

After configuring press button "Run test". The form for testing will be displayed. In the upper part of
this form the information of layers and test state is displayed. This information is refreshed every 5
seconds and can be refreshed manually by "Refresh state" button pressing. After pressing "Start"
button all modules will start and will be ready for test, after pressing "Stop" button all modules will
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stop. In the central part of the form notifications from testing modules are displayed. In the lower
part of the form test depended information are allocated. Details of this part is displayed in the
corresponded test definition. See Section 10.2, “SS7 Simulator test cases ”

F —

i
L1 state SCTP: Connected M3UA: pFsm:ACTIVE IFsmP.ACTIVE
L2 state SCCP: Rspc Enabled Rss: Enabled
L3 state TCAP+MAP: Started
_ TestUssdClient: CurDialog=No
Testing state Count: processUnstructured 5 SRequest-1, processUnstructured S SResponse-1
unstructured S SRequest-0, unstructured 5 5Response-0, unstructured 5 SNotify-0
| Start | ‘ Stop ‘ | Refresh state
TimeStamp Source Meszage UserData
M[1337664557_|557Event-TestUssd... |Rovd. procUnstrssResp: Balance=10% dialogld=1 DataCodingsSchema=15
1337664555, |353TEvent-TestUssd. . |Sent: procUnstrSsReq: *123# dialogld=1 DataCodingsSchema=15
1337664544 |S5TEvent-M3IUA M3ua connection is active Ass_al
1337664543, |S5TEvent-M3IUA Sctp connection is up Ass_al
1337664533, |S53TEvent-TestUssd... |USSD Client has been started
1337664533, |S5TEvent-MAP TCAP+MAR has been started
1337664533, |S5TEvent-3CCP SCCP has been started
1337664533, |S5TEvent-M3LA M3UA has been started
Message text [*123#
| Send ProcesslnstructuredRequest |
| Send UnstructuredResponse |
| Close current Dialog |
Operation result ProcessUnstructured 5 5Request has been sent
Message received procUnstrssResp: Balance=10%
PrevDialog: Sent procUnstrSsReq="*123#";procUnstrSsResp="Balance=10%";
| |

Figure 10.3. The example of the Simulator testing form

10.1.2. Running SS7 Simulator remotely

Now there are two interfaces for managing: RMI and HTML adapters. Both two styles of
management can be run at the same time.

For launching Simulator remotely we should firstly run a tester host. The format of launching a
tester host is:
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run core -nal -t8001 -r9999

or

run core --nanme=al --http=8001 --rmnm =9999

Options "-n" (or "--name=") defines a host name ("al"). Options "-r" (or "--rmi=") defines a port for
rmi requests listerning (9999). Options "-t" (or "--http=") defines a port for html requests listerning
(8001). You can use only rmi connector or only http connector or both.

10.1.2.1. RMI interface

The best client for management via RMI interface is the GUI interface of Simulator. It can be
launched by the same way as we launch Simulator locally:

run gui

After launching we should select the option "Connect to the existing testerHost via JMX" and
in the default RMI connection string replace "localhost" with the proper IP address of the tester
host computer and the "9999" with the proper RMI port (the port from option "-r* or "--rmi=") (if
needed). After connecting the management will be the same as if the application is run locally
(see Section 10.1.1, “Running SS7 Simulator locally ).

r@ Connecting to a testerHost ... I. — | H?-r

Host name

i) Create a local testerHost

® Connect to the existing testerHost via JMX

|sewice:jmx:rmi:J'J'J'jndi!rmi:s'ﬁ92.158.10.12l9999fsewer

Start |

Figure 10.4. Launching Simulator GUI for a remote mode
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"Jconsole" application can be also used as the client. But this application is less convenient.
10.1.2.2. HTPL interface

HTML management is less convenient than RMI management. But it can be used if RMI is not
acceptable (for example if we are behind a proxy). For paramters configuring and luanching tests
we can use any html browser. Use "http://<IP address>:<port>" as an URL. The port is defined
in "-t" or "--http="options.

A - - P N, e
a'..__ 2 2 http://locathost O ~ B & X || & mobicent... | = mobicent... | = [IDME... {0 27 503

Dafn [Ipaska Buwa Wsbpannoe Cepenc  Cnpaska

Agent View [JDMKS5.1_101]

3

Filter by object name: ©

m

This agent is registered on the domain DefaultDomain.
This page contains 26 MBean(s).

List of registered MBeans by domain:

JMImplementation
+ type=MBeanServerDelegate

(]

557 Simulator alll
name=htmladapter port=8 000
o type=M3uahlan

s type=MapMan

s type=SccpMan

o type=TestlssdClienthan

o type=TestUssdServerMan

» type=TesterHost

(]

Figure 10.5. Managing of a Simulator by a Browser (HTMP connector)

"TesterHost" is a main MBean in which we can select the mode for test working, start/stop testing
(buttons "Start"/"Stop"), quit a tester host (button "quit"). Use other beans for setting options for
layers and test tasks.
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(& v oo £ - 5 | s | e ) © s vt 57 s <[] -

@aiin  [paska Bug WsEpannoe Cepeuc  Cnpaska
List of MBean attributes: i

| Name Type |Access | Value

org_mobicents_protoco]s_ss?.tools.simu]alor.managanent.lnstaﬂce_f_l‘ RW ‘ M3UA - l

I ‘Instance L1
javalang String| RO | M3UA

|Instance L1 Value
‘Instance L2
|Insta|1ce L2 Value

org.mobicmts.protocols.ss?.tools.simu]alor.maﬂagammt.lnstance_L2‘ RW ‘NO -
javalang Sting| RO | NO

‘Instance L3 org.mobicents protocols.ss7 tools simulator management Instance_[3 ‘ RW ‘ NO - ¥
U
I ‘Instance TestTask org_mobicems_protocols_557"_too]s_simulalor_managemem_lustance_TestTask‘ RW ‘ USSD_TEST_CLIENT -

Instance TestTask Value javalang String| RO | USSD_TEST_CLIENT

|
|
|
|
|
|
Instance L3 Value | javalang String| RO | NO
|
|
|
|
|
|
|

| [Listate javalang String| RO
LState java lang String | RO
IM mmg_smgi RO |
bl |Started boolean | RO |false
|TestTaskState ja‘,ra_]aﬂg_smg| RO =

il List of MBean operations:

Description of quit

| void (@ i

| Description of stoj

void

Description of start I

v 5]
E —— — — =

Figure 10.6. TesterHost bean

Results of Simulator working can be found at the console (at the server) or in the log file (file
name is like "al.log").

10.2. SS7 Simulator test cases

Several test cases are implemened now.
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10.2.1. USSD Client

UssdClient test can perform following tasks:

« Sending a ProcessUnstructuredSs request, waiting for the answer and displaying the answer
» Sending a UnstructuredSs response as an answer for UnstructuredSs request
« Receiving UnstructuredSs notify and displaying it

» Spectial case for load testing: Sending to the Ussd server a flow of ProcessUnstructuredSs
requests without stopping (and receiving responses).

For working in the manual mode select the option "Manual operation”, for auto sending
messages - the option "Auto sending ProcessUnstructuredSSRequest”. You can send
ProcessUnstructuredSs request and UnstructuredSs response only manually by inserting a
message text and pressing buttons. For working in the auto mode you should define the string
of auto processUnstructuredSs request and the count of maximum active MAP dialogs (default
value is 10). The more dialogs is defined the more messages per second will be sent. Msisdn,
data coding schema and alerting pattern values should be also configured before test starting. For
the auto mode we recomment to check the option "One notification for 100 dialogs" for preventing
too many notifications when load testing.

You can send ProcessUnstructuredSs request and UnstructuredSs response manually by
inserting a message text and pressing buttons. You can not send a new ProcessUnstructiredSs
request till the response for previos request has been received (or till dialog timeout). You can
also manually close the current dialog by pressing "Close current dialog" button.
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USSD test client settings ﬁ

Msisdn value
String 89234¢5555|

AddressHNature |internati0na|_numher

HumberingPlan |ISDN

v

|~
Data coding scheme 15
Alerting pattern value (-1 means does not use AlertingPattern) -1

Ussd client mode

|I'."Ianua| operation |v|

String of auto processUnsructures$s request

*123# |

The count of maximum active MAP dialogs when the auto sending mode

110

[ | One notification for 100 dialogs {recommended for the auto sending mode)

| Load default values for side A | | Load default values for side B |

| Reload | Save | | Cancel |

Figure 10.7. Ussd Client option form

10.2.2. USSD Server

UssdServer test can work in manual and automatic modes. In the manual mode a
user manually inserts the response message value and sends ProcessUnstructuredSs
response (or UnstructuredSs request) to the Ussd client. In the automatic mode
UssdServer automatically sends a predefined message as an ProcessUnstructuredSs
response ("Auto sending ProcessUnstructuredSsResponse” option) or automatically sends
a predefined message as an UnstructuredSs request and then sends a predefined
message ProcessUnstructuredSs response ("Auto sending Unstructured_SS Request then
after response sending ProcessUnstructuredSsResponse" option). Use "Auto sending
ProcessUnstructuredSsResponse” option for UssdServer if UssdClient is used for a load test
("Auto sending ProcessUnstructuredSSRequest"). For load tests we recommend to check the
option "One notification for 100 dialogs” for preventing too many notifications when load testing.

UssdServer test can perform followng tasks:
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» Sending a ProcessUnstructiredSs response / UnstructiredSs request in automatic or manual
modes. Ussd Client must initiate a dialog using ProcessUnstructiredSs request.

« Manually sending an UnstructuredSsNotify.

-
USSD test server settings “ - u

Msisdn value

String 19911276677 |
AddressHNature | international_number | - |

NumberingPlan  |ISDN |

Data coding scheme 15

Alerting pattern value (-1 means does not use AlertingPattern) -1

The action when processing ProcessSsRequest

|Han ual response | - |

String of auto processUnsructures SsResponse

|Ela|ann:e:1l:l$ |

String of auto unsructures SsRequest

[ ] One notification for 100 dialogs {recommended for the auto sending mode)

| Load default values for side A | | Load default values for side B |

| Reload | Save | Cancel |

Figure 10.8. Ussd Server option form
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Appendix A. Java Development Kit
(JDK): Installing, Configuring and
Running

The Mobicents Platform is written in Java; therefore, before running any Mobicents server, you
must have a working Java Runtime Environment (JRE) or Java Development Kit (JDK) installed
on your system. In addition, the JRE or JDK you are using to run Mobicents must be version 5
or higherl.

Should I Install the JRE or JDK? Although you can run Mobicents servers using the Java
Runtime Environment, we assume that most users are developers interested in developing Java-
based, Mobicents-driven solutions. Therefore, in this guide we take the tact of showing how to
install the full Java Development Kit.

Should I Install the 32-Bit or the 64-Bit JDK, and Does It Matter? Briefly stated: if you are
running on a 64-Bit Linux or Windows platform, you should consider installing and running the 64-
bit JDK over the 32-bit one. Here are some heuristics for determining whether you would rather
run the 64-bit Java Virtual Machine (JVM) over its 32-bit cousin for your application:

« Wider datapath: the pipe between RAM and CPU is doubled, which improves the performance
of memory-bound applications when using a 64-bit JVM.

« 64-bit memory addressing gives virtually unlimited (1 exabyte) heap allocation. However large
heaps affect garbage collection.

« Applications that run with more than 1.5 GB of RAM (including free space for garbage collection
optimization) should utilize the 64-bit JVM.

 Applications that run on a 32-bit JVM and do not require more than minimal heap sizes will gain
nothing from a 64-bit JVM. Barring memory issues, 64-bit hardware with the same relative clock
speed and architecture is not likely to run Java applications faster than their 32-bit cousin.

Note that the following instructions detail how to download and install the 32-bit JDK, although the
steps are nearly identical for installing the 64-bit version.

Downloading. You can download the Sun JDK 5.0 (Java 2 Development Kit) from Sun's

website: http://java.sun.com/javase/downloads/index_jdk5.jsp. Click on the Download link next
to "JDK 5.0 Update <x>" (where <x> is the latest minor version release number). On the next
page, select your language and platform (both architecture—whether 32- or 64-bit—and operating

L At this point in time, it is possible to run most Mobicents servers, such as the JAIN SLEE, using a Java 6 JRE or JDK.
Be aware, however, that presently the XML Document Management Server does not run on Java 6. We suggest checking
the Mobicents web site, forums or discussion pages if you need to inquire about the status of running the XML Document
Management Server with Java 6.
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system), read and agree to the Java Devel opnent Kit 5.0 Li cense Agreenent, and proceed

to the download page.

The Sun website will present two download alternatives to you: one is an RPM inside a self-
extracting file (for example, j dk-1_5 0 16-1i nux-i 586-r pm bi n), and the other is merely a self-
extracting file (e.g. j dk-1_5_0_16-1i nux-i 586. bi n). If you are installing the JDK on Red Hat
Enterprise Linux, Fedora, or another RPM-based Linux system, we suggest that you download
the self-extracting file containing the RPM package, which will set up and use the SysV service
scripts in addition to installing the JDK. We also suggest installing the self-extracting RPM file if
you will be running Mobicents in a production environment.

Installing. The following procedures detail how to install the Java Development Kit on both
Linux and Windows.

Procedure A.1. Installing the JDK on Linux

« Regardless of which file you downloaded, you can install it on Linux by simply making sure
the file is executable and then running it:

~]$ chnmod +x "jdk-1_5_0_<m nor_version>-1|i nux-<architecture>-rpm bin"
~]$ ./"jdk-1_5 0 _<m nor_version>-linux-<architecture>-rpm bin"

You Installed Using the Non-RPM Installer, but Want the
SysV Service Scripts

If you download the non-RPM self-extracting file (and installed it), and you
are running on an RPM-based system, you can still set up the SysV service
scripts by downloading and installing one of the -conpat packages from
the JPackage project. Remember to download the -conpat package which
corresponds correctly to the minor release number of the JDK you installed.
The compat packages are available from ftp://jpackage.hmdc.harvard.edu/
JPackage/1.7/generic/RPMS.non-free/.

Important

You do not need to install a - conpat package in addition to the JDK if you installed
the self-extracting RPM file! The - conpat package merely performs the same SysV
service script set up that the RPM version of the JDK installer does.

Procedure A.2. Installing the JDK on Windows

e Using Explorer, simply double-click the downloaded self-extracting installer and follow the
instructions to install the JDK.
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Configuring. Configuring your system for the JDK consists in two tasks: setting the JAVA_HOVE
environment variable, and ensuring that the system is using the proper JDK (or JRE) using
the alternatives command. Setting JAVA HOME usually overrides the values for java, javac and
java_sdk_1.5.0 in alternatives, but we will set them all just to be safe and consistent.

Setting the JAVA_HOME Environment Variable on Generic Linux
After installing the JDK, you must ensure that the JAVA_HOME environment variable exists and
points to the location of your JDK installation.

Setting the JAVA_HOME Environment Variable on Linux. You can determine whether
JAVA HOME is set on your system by echoing it on the command line:

~]$ echo $JAVA HOVE

If JAVA_HOME is not set already, then you must set its value to the location of the JDK installation
on your system. You can do this by adding two lines to your personal ~/ . bashr ¢ configuration
file. Open ~/ . bashr ¢ (or create it if it doesn't exist) and add a line similar to the following one
anywhere inside the file:

export JAVA HOVE="/usr/lib/jvm jdkl.5.0_<version>"

You should also set this environment variable for any other users who will be running
Mobicents (any environment variables exported from ~/ . bashr c files are local to that user).

Setting j ava, j avac and j ava_sdk_1. 5. 0 Using the alternatives command
Selecting the Correct System JVM on Linux using alternatives . On systems with
the alternatives command, including Red Hat Enterprise Linux and Fedora, you can easily
choose which JDK (or JRE) installation you wish to use, as well as which java and javac
executables should be run when called.

As the root user, call /usr/sbin/alternatives with the - - conf i g j ava option to select between

JDKs and JREs installed on your system:

root @ocal host ~]$ /usr/shin/alternatives --config java

There are 3 prograns which provide 'java'.

Sel ection Command
1 fusr/lib/jvmjre-1.5.0-gcj/bin/java
/fusr/lib/jvmjre-1.6.0-sun/bin/java
*+ 3 Jfusr/lib/jvmjre-1.5.0-sun/bin/java

Enter to keep the current selection[+], or type selection nunber:
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In our case, we want to use the Sun JDK, version 5, that we downloaded and installed, to

run the java executable. In the alternatives information printout above, a plus (+) next to a
number indicates the one currently being used. As per alternatives' instructions, pressing
Enter will simply keep the current JVM, or you can enter the number corresponding to the
JVM you would prefer to use.

Repeat the procedure above for the javac command and the j ava_sdk_1. 5. 0 environment
variable, as the root user:

~]$ /usr/sbin/alternatives --config javac

~]$ /usr/sbin/alternatives --config java_sdk_1.5.0

Setting the JAVA_HOVE Environment Variable on Windows
For information on how to set environment variables in Windows, refer to http:/
support.microsoft.com/kb/931715.

Testing. Finally, to make sure that you are using the correct JDK or Java version (5 or higher),
and that the java executable is in your PATH, run the java - ver si on command in the terminal
from your home directory:

~]$ java -version

java version "1.5.0_16"

Java(TM 2 Runtine Environnent, Standard Edition (build 1.5.0_16-b03)
Java Hot Spot (TM) dient VM (build 1.5.0_16-b03, ni xed node, sharing)

Uninstalling. There is usually no reason (other than space concerns) to remove a particular
JDK from your system, given that you can switch between JDKs and JREs easily using
alternatives, and/or by setting JAVA_HOME.

Uninstalling the JDK on Linux. On RPM-based systems, you can uninstall the JDK using the
yum renove <j dk_rpm name> command.

Uninstalling the JDK on Windows. On Windows systems, check the JDK entry in the St art
menu for an uninstall command, or use Add/ Renove Prograns.
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Appendix B. Setting the
JBOSS HOME Environment
Variable

The Mobicents Platform (Mobicents) is built on top of the JBoss Application Server. You do not
need to set the JBOSS_HOME environment variable to run any of the Mobicents Platform servers
unless JBOSS HOME is already set.

The best way to know for sure whether JBOSS_HOVE was set previously or not is to perform a
simple check which may save you time and frustration.

Checking to See If JBOSS_HOME is Set on Unix. At the command line, echo $JBCSS_HOVE
to see if it is currently defined in your environment;

~1$ echo $JBOSS HOMVE

The Mobicents Platform and most Mobicents servers are built on top of the JBoss Application
Server (JBoss Application Server). When the Mobicents Platform or Mobicents servers are built
from source, then JBOSS_HOVE must be set, because the Mobicents files are installed into (or “over
top of” if you prefer) a clean JBoss Application Server installation, and the build process assumes
that the location pointed to by the JBOSS_HOVE environment variable at the time of building is the
JBoss Application Server installation into which you want it to install the Mobicents files.

This guide does not detail building the Mobicents Platform or any Mobicents servers from source.
It is nevertheless useful to understand the role played by JBoss AS and JBOSS_HOME in the
Mobicents ecosystem.

The immediately-following section considers whether you need to set JBOSS_HOME at all and, if
so, when. The subsequent sections detail how to set JBOSS_HOVE on Unix and Windows

Important

Even if you fall into the category below of not needing to set JBOSS_HOME, you may
want to for various reasons anyway. Also, even if you are instructed that you do
not need to set JBOSS HOVE, it is good practice nonetheless to check and make
sure that JBOSS_HOVE actually isn't set or defined on your system for some reason.
This can save you both time and frustration.

You DO NOT NEED to set soss Hov if...

* ...you have installed the Mobicents Platform binary distribution.
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« ...you have installed a Mobicents server binary distribution which bundles JBoss Application
Server.

You MUST set sBoss Hove if...

« ...you are installing the Mobicents Platform or any of the Mobicents servers from source.

 ...you are installing the Mobicents Platform binary distribution, or one of the Mobicents server
binary distributions, which do not bundle JBoss Application Server.

Naturally, if you installed the Mobicents Platform or one of the Mobicents server binary releases
which do not bundle JBoss Application Server, yet requires it to run, then you should install before
setting JBOSS_HOVE or proceeding with anything else.

Setting the JBOSS_HOME Environment Variable on Unix. The JBOSS_HOVE environment
variable must point to the directory which contains all of the files for the Mobicents Platform or
individual Mobicents server that you installed. As another hint, this topmost directory contains a
bi n subdirectory.

Setting JBOSS_HOME in your personal ~/ . bashr ¢ startup script carries the advantage of retaining
effect over reboots. Each time you log in, the environment variable is sure to be set for you, as a
user. On Unix, itis possible to set JBOSS_HOMVE as a system-wide environment variable, by defining
it in / et ¢/ bashr c, but this method is neither recommended nor detailed in these instructions.

Procedure B.1. To Set JBOSS_HOME on Unix...

1. Open the ~/. bashrc startup script, which is a hidden file in your home directory, in a text
editor, and insert the following line on its own line while substituting for the actual install
location on your system:

export JBOSS _HOVE="/ hone/ <user nanme>/ <pat h>/ <t 0>/ <i nstal | _di rect ory>"

2. Save and close the . bashr ¢ startup script.

3. Youshould source the . bashr ¢ script to force your change to take effect, so that JBOSS_HOVE
becomes set for the current session™.

~]$ source ~/.bashrc

4. Finally, ensure that JBOSS_HOVE is set in the current session, and actually points to the correct
location:

! Note that any other terminals which were opened prior to your having altered . bashr ¢ will need to source ~/ . bashr c
as well should they require access to JBOSS_HOME.
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\[e]{]

The command line usage below is based upon a binary installation of the
Mobicents Platform. In this sample output, JBOSS_HOME has been set correctly

to the t opnost _di rect ory of the Mobicents installation. Note that if you are
installing one of the standalone Mobicents servers (with JBoss AS bundled!),
then JBOSS_HOME would point to the topnost _directory of your server
installation.

~]1$ echo $JBCSS HOME
/ home/ si | as/ <pat h>/ <t 0>/ <i nstal | _di rect ory>

Setting the JBOSS HOME Environment Variable on Windows. The JBCSS HOME
environment variable must point to the directory which contains all of the files for the Mobicents
Platform or individual Mobicents server that you installed. As another hint, this topmost directory
contains a bi n subdirectory.

For information on how to set environment variables in recent versions of Windows, refer to http://
support.microsoft.com/kb/931715.
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Appendix C. Revision History

Revision History

Revision 1.0 Wed June 2 2010 BartoszBaranowski
Creation of the Mobicents jSS7 Stack User Guide.
Revision 1.1 Tue Dec 21 2010 AmitBhayani

Creation of the Mobicents jSS7 Stack User Guide.
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