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core
Peter Weik, Fraunhofer FOKUS

Contact: osims@open-ims.org

Internet: www.open-ims.orqg/core
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Agenda

The Open IMS Core project

Components
= The Call Session Control Functions
= The FOKUS Home Subscriber Server

The FOKUS Open IMS Playground

mai
ﬁ Berlin, 21 May 2007
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Fraunhofer Institute FOKUS - Overview

established 1988 in Berlin (HMI -> GMD -> FhG)

220 employees: scientists, technicians, students,
plus some administrative staff

FOKUS is doing applied research in the field of
convergence; 380% of revenues from industry
projects, 20% government funding

FOKUS is developing concepts, prototypes based
on own technology testbeds — Motto is Demo or Die!

Strategic partnerships are key; FOKUS is known as
competent independent technology partner

international cooperations / strategic partners in
iIndustry, research and governmental environments

cooperation with Technical University Berlin
guarantees flow of talented human ressources: 3
Chairs at TU-Berlin: OKS, AV, ETS

mai
ﬁ Berlin, 21 May 2007 3
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NGN Layers

Parlay X Presence
XDMS SIP AS Gateway Server

Clear interfaces in

ween the layers =
between the layers % % /

IMS components in

the center " Application Layer \
e
—

Re-usable service
provisioning
Infrastructure

= 57) aateway
Support for
charging (not

depicted here)

Media Server . Media
S Gateway

QoS enforcement ]
possible (if the =
access network

supports it) S Sl

mai
ﬁ Berlin, 21 May 2007



© Fraunhofer FOKUS, 2007

Project Laun
ch @ the 2nd F
OKUS IMS W
orkshop

www.fokus.fraunhofer.de/event/ims

supported the event.
ed the event

tinents attend
m our website

16 Sponsors
29 nations spanning four con

an 260 delegates from
Obtain the workshop summary and audio podcast fro
e on request!

Tutorials & Presentat'\ons are qvailabl

Berlin, 21 May 2007

oreth
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OSIMS — Components & Licensing

= a Home Subscriber Server
= GNU General Public License v.2

= 3GPP compliant IMS Call
Session Control Functions
(CSCFs)

= Proxy-CSCF
= Interrogating-CSCF

= Serving-CSCF
= GNU General Public License v.2

VolP Client IMSClient

mm
Berlin, 21 May 2007
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OSIMS has been developed within the MAMS Project

BMBF R&D Project MAMS = Multi-Access, Modular-Services Framework
Consortium:
= DTAG Laboratories

= |Infineon m m .

= TU Berlin, DAI Labor
= TU Berlin, Lehrstuhl fur Marketing

= FhG Fokus

= FhG SIT

- PG i # |t
Kick-off: March 2006, Duration: 18 months und Forschung

Resources: ~70 MYs

Details can be found at
http://www.mams-platform.de

mai
ﬁ Berlin, 21 May 2007
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the Base of the OSIMS CSCFs

Each CSCF implemented as a SER module

SER = SIP Express Router
a high-performance, carrier-grade, open source, configurable SIP

server written in C

ported to Linux (PC, iPaq) and Solaris (Sun)

throughput thousands of CPS (calls per second) on a dual-CPU PC
(capacity needed to cover San Francisco’s Bay Area) and
hundreds of CPS on Compagqg iPaq

support for both IPv4 and IPv6
small footprint size: 300k core, all common modules around 600k
extended flexibility through script-like configuration

» Usage example:

W Berlin

Excerpt from the
Proxy-CSCF
configuration file

steps are applied in
order in the routing
script:

21 May 2007

if (method==“INVITE” |] method==""SUBSCRIBE” ||
method=="MESSAGE™)

iIfT ('P_is_registered(“open-ims.org”)){

) sl_send_reply(*“403”,”Forbidden — You must
register first”);

break;
s
P_add_P_Charging_Vector();

P §dd_P_Visited_Network_lD(“Visited Network Number
17);
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Beyond SER - The FOKUS OPEN SOURCE IMS Core

= The Open IMS Core (OSIMS) is constantly being developed and
was already successfully tested with commercial IMS products.

EOPENSOURCEIMMS

core
= provides first time implementations of open IMS core components

= offers an Open Source IMS platform to make use of the ISC interface
= can act as atool for IMS services proof-of-concept
= allows to test alpha/beta versions of commercial IMS products

= does not intend to compete with carrier grade developments but
wants to create an Open IMS community and to accelerates IMS
adoption

= This software is meant for establishing IMS testbeds only, not for
iImplementing commercial IMS systems !

mm
Berlin, 21 May 2007
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Check it out (literally) — www.openimscore.org

File Edit View History Bookmarks Tools Help

o LA P I @ [X] 6 ‘u http:fwww.openimscore.org/

Lists all details on
- SVN checkout o OPENSOURCEII‘I‘I&
[ tome | o e | sorae | ommatatin | Dovlpment

[lati i
Installation

“Home

“Welcome Welcome to Open IMS Core

- .
= Configuration
Landscape #* Welcome to Open IMS Core's Homepage

- Mailing-Lists
.
- Subsaribe Mandatory disclaimer, before any usage
- “Users # General Public License v2
roviaes
“HsS Welcome to Open IMS Core's Homepage
- Archives
. “Users So you have found us! Good!
u FA Q S eCt I O n “eser If you are here, you could also be interested in one of the following pages:
“HsS
“Source Code ¢ The Open IMS @ FOKUS Playground
= # A short overview of the Open IMS Core Components

= Project Wiki e
J - =oPENs@RBEIMS

“Installation-Guide

= Mailinglists

“Report a bug
-Request a feature < -

= Feature tracking = e

Page

= Open Source IMS landscape . " —

disclaime. ., ﬁ b f
* General Public Lics... 1-CSCF 4 . S.CSCF
[y o Mw
| e Wi e
e
——]
——3

©ne P-CSCF . |
il
SIP2IMS GW!
IETF

.

VolP Client

Mandatory disclaimer, before any usage

mai
m Bel’|ln, 21 May 2007 It has to be noted that this Open Source IMS Gore System is not intended to becomi 10

for IMS technology testing and IMS application prototyping for research purposes, typical
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Open Source IMS Core Project

Development hosted on
http://www.berliOS.de

= \Web: www.openimscore.orq

=  SVN:
http://svn.berlios.de/svnroot/repos/
openimscore

= Mailing-lists for the specific topics:

= Qopenimscore-
users@lists.berlios.de

= Qopenimscore-
hss@lists.berlios.de

= Qopenimscore-
cscf@lists.berlios.de
| | HHH

berlioS

m;' Berlin, 21 May 2007

CDiameterPeer
= branches

= tags

= trunk
FHoSS

= branches

= tags

= trunk

JavaDiameterPeer
= pranches
= releases

= tags
= trunk
ser_ims

= branches
=  sip_router
= tags

= trunk

11
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Open Source IMS Core - Documentation

Open IMS Core CSCFs - Mozilla Firefox <2>

(]
o
Im

Wiew Go Bookmarks Tools Help

Th e r e I S N O Stan d al O n e o - - B ) @) [ fenrootmenser_imsfdoxyaenhimifindes himi :] Qoo [C.
documentation, but the ke o O B e T e |l

@ The ChiameterPeer Module {cdp)

code is documented 2 e s cunioe s modues <

- i pegipen o, session.c File Reference

@ The Interrogating-CSCF Module (ic

Because the code is so e ] Biiiied Desminfion

1 e Lt ChiameterPeer Session Handling. bt
=8 Y a Structures
volatile standalone st

- ] '@ Directories Dragos Vingarzan vingarzan -at- fokus dot fraunhofer dot de
documentation doesn’t i g
[]0 Related Pages

m k n #include <time.h>
S S #include <stdio.h=

#include <stdlib.h>

#include "session.h”

#include "diameter.h”

Documentation extractable | i
with Doxyagen
int session_init ()

= Java documentation is '

int session_destroy ()
Destroys the session related structures.

al S O \J aV ad O C C O m p ati b | e stafic int generate_sessionlD (str *sID, unsigned int end_pad_len)

AMASessionld AAACreateSession ()
Creates & AAASessionld.

int AAADropSession (AAASessionld *s)
Deallecates the mamory taken by & AAASessionld.

Definition in file session.c.

Functions

Variables

dp_config * config
Conflguration for this diameter pear,
gen_lock_t~ session_lock
lock for session operation
unsigned int * session_id1
first part of the session iof
unsigned int * session_id2
et ot i i i
4] | ]| K1 | ]

[ Done [ Adblock

=]

Berlin, 21 May 2007
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Specification Guidelines for OSIMS so far

IETF RFCs ( )

RFC 3261 — SIP: Session Initiation Protocol

RFC 3310 — Hypertext Transfer Protocol (HTTP) Digest Authentication Using
Authentication and Key Agreement (AKA)

RFC 3455 — SIP Private Header Extensions
RFC 3588 — Diameter Base Protocol
RFC 3680 — SIP Event Package for Registration

3GPP IMS Release 6 Specifications ( )

TS 23.228 — IMS Stage 2

TS 24.229 — IP Multimedia Call Control Protocol based on Session Initiation
Protocol (SIP) and Session Description Protocol (SDP); Stage 3

TS 29.228 — Cx and Dx Interfaces, Signalling flows and message contents
TS 29.328 — Sh Interface; Signalling flows and message contents

TS 33.102 — 3G Security; Security architecture

TS 33.203 — Access security for IP-based services

TS 33.210 — 3G Security; Network Domain Security

TS 35.205 — 3G Security; Specification of the Milenage Algorithm

Berlin, 21 May 2007 13
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Some R & D projects that (we know of ;-) which use the software

o
.‘,& Splce  http:iwww.ist-spice.org

= FP6 EU project which will research, prototype and evaluate an
extendable overlay architecture and framework to support, easy and
guick service creation, test and deployment of intelligent mobile

communication and information services. m. x
.mn En
http://www.mams-platform.net 0]

= German BMBF R&D project, MAMS (Multi-Access, Modular-Services
Framework) that aims at providing an easy to use SCE for NGNs

= Large parts of the OSIMS project have been sponsored by MAMS

3), . .
ETSI taspan WG 6, IMS Benchmarking, http://www.tispan.org
= Specification validation for IMS benchmarking concepts

= OSIMS works as the reference IMS core implementation for Wi 06024

Additionally, OSIMS is part of some FP7 proposals that deal with NGNs and IMS for
demonstrations ...

mai
ﬁ Berlin, 21 May 2007
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Open Source IMS component development

. from the community — IMS clients under the GPL

Elle Options Help

URI Associated URIs
[sip: l <sip:dave@open-ims.test> G T K
Call or Hangup or

¥ Answer ] [ @ Refuse

Display

http://uctimsclient.berlios.de/

Subscribed to reg event

< xml versi
<reginfo xm elfparamssmins reginfot version="0" state="full>

<reg dave@ope '\d:"n b5d479ce" state="active">

<contact id="0xbSdGeaBs" state="active" event= reg\stered expires="600000">
<uri>sip:dave@10.128.0.111:5060</uri>
<fcontact>

<[registration>

<Jreginfo=

@ IMS Communicator Q@@

Call Settings Help

dave@epen-ims test registered on open-ims.test ‘ g

Transfer || ol

Java

-
sh net

http://developer.berlios.de/projects/imscommunicator/

»
4

Marme Address | Call Status

Answer | | Hangup |
i | as " ilva” <si itva@ptinovacao.pt>
ad as @ptinovacao.

Berlin, 21 May 2007
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Some feedback so far ...

Geo Map Overlay

Export i B Y | &

from Google Analytics

Geo Map Overday I

www.openimscore.org | 11192006 - 4112007

Prev <« 501-1000| 1435 » Next Displﬂyl 501 I Slmj Filter @I

ﬂ‘@
e

Export ll B Y | &
WWW.Openimscore. org | 111972006 - 44172007

Sun 1149 Sun 12117

Sun 114

i

n
Date Range Show All | Hide Al

il

Sun 21 Sun 341

Percent New Visitors

HHHH
| [
FOKUS

Berlin, 21 May 2007

un
Show All | Hide All
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OSIMS - What I1s next ?

Extend the developers community interested in IMS Core
= from universities
= from company R&D departments
= from software vendors

Extend the OSIMS

= for targeting the requirements coming from current ETSI TISPAN NGN
Rel. 2 standardization

= NASS bundled authentication scenarios

= |IPTV signaling support
= to integrate the ideas coming form the PacketCable 2.0 specs
= for 3GPP IMS Rel. 7 or Rel. 8 features

= not 100% compliance is the goal but to support essential
functionality

Trace back bugs

= Nobody‘s perfect, please mail us feedback to the bug tracking system
on www.openimscore.org or via the mailing-lists

mai
ﬁ Berlin, 21 May 2007 17
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NGN Global Standards Cooperation

>, OMa ~ Open Mobile Alliance
L PUVUILTIG Defining IMS services, e.g. Instant Messaging, Push-to-Talk
Not strictly mobile oriented, driving wireline services also

mEZaaaemaParlay Group / Java Community Process

Integral.to IMS architecture, define standard APl frameworks

American National Standards Institute
T1.679 covers interworking between ANSI ISUP and SIP

International Telecommunication Union
Q.1912.SIP covers interworking between ITU-T ISUP and SIP
H.248 for media control

3rd Generation Partnership Project

-—===3rd Generation Partnership Project2
@ Define IMS network elements and infrastructure
for mobile environments

ANS?

aulja1im ul S| Buibelana]
dnoi9 sndo4 NON L-NLl
NON uo dnois snoo4 bunieis

©a.10) ueder euiyd Mo

SINI 2ddOE/ddOE asn 03 juswaaibe BulresN
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c
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o
c
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=
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Cablelobs Cablelabs / PacketCable
S Define IMS network elements and
atG:abla” infrastructure for IPTV and Triple Play
SV Internet Engineering Task Force
1 ETEF Defines SIP, SDP and other protocols underlying IMS

IMS is driving some of the work in IETF
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IMS today - One Language but different Dialects

taken fro
tispan.org

PSTHN [ ISDN

Fixed A.CCESﬁ

Broadband
Wireless Access Mnblle ACCcoss
\ 6

l.l.l ITIHX

Broadband
Cable Access

¥\334: k’é‘tc-a bf\"“/

H -
H '.
[ 3
(.'__'} |‘ ? = %
WLANWIMAX PacketCable GSM /| EDGE UMTS ! LTE
1 2.5G T 3G)

While the IMS core specifications started in the mobile domain,

they are now adopted in different flavours in other domains as
well

3GPP should react to these new requirements in 2007

m;' Berlin, 21 May 2007 19
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Open IMS Core - Roadmap

May 2007 from June 2007
(testing) (planned)

= AKAvV1 &v2 / MD5

Registration =Charging (Offline accounting = Security additions (TLS

= iFC triggering support in CSCFs) support for client

= |IPsec = Full TEL URI support connections, GBA

= Gm support = implicitly registered user ;(]t)ensmns for Rel. 7.on
sets

Applications = ISC support . . : = NASS bundled
& enablers - IMS Registrar . Publllc Service Identity authentication

extensions

= Topology hiding =QoS reservation (G
= Early IMS authentication Q . (Ga

= NDS reference point)

) = PacketCable authentication

= Persistency support

* Support for RFC 4028 NOTE: List is non exhaustive

= and much more ... . .
Session Timers

= Linux
= Windows (only FHoSS)

Platforms

Programming = Java (FHoSS, JavaDiaPeer)

languages = C (CSCFs, CDiaPeer)

Feature requests are partly coming from dedicated project requirements and from the Open
Source community (see http://developer.berlios.de/feature/?group id=7589 for details)

m Berlin, 21 May 2007
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Call Session Control Functions

Central routing nodes for IMS Note: The CSCFs are in a continuous
state of evolution

= Not all features are 100% standard
compliant or complete

Implemented as SER modules:
= pcscf, icscf, scscf, cdp, isc

Logical components = See

=  Proxy-CSCF = SER + pcscf http://developer.berlios.de/feature/?grou
= Interrogating-CSCF = SER + icscf +cdp
= Serving-CSCF = SER + scscf + cdp +isc

p_1d=7589 for features currently worked
on

— e — o — — = = — — — — — = = = = = = = - — — — — —— — ———

________________________________ ——
TI ____________ BN @
Interrogating-CSCF | ~

-:r _____ g___g____J ""'E

m Berlin, 21 May 2007 22



FHOSS — The FOKUS Home Subscriber Server

= Prototypical implementation of a
Home Subscriber Server

= Realized as a Java project /EOPENI"!H%:'S

= Based upon Open Source
Software (e.g. MySQL, Tomcat)

= Blends out all HLR related
interfaces

= Diameter reference points
supported so far

o %
= Cx for IMS registration e S T ; N
processes i: -: ﬁ ﬁ
= Sh for IMS application platform - 5 p 5
support ) E= (osor)
= Zh for setting up HTTPS .CS ) \Ps ) ims ;

channels towards applications

= Web-based management
console

mm
Berlin, 21 May 2007




© Fraunhofer FOKUS, 2007

Structure of FHoSS

Package hss.diam

=  Builds upon the
JavaDiameterPeer

= Realizes interface
command listeners

dedicated interface
definitions (e.g.
de.fhg.fokus.cx) allow
abstraction

Package hss.server

= implements the specific
interface behavior to DB
commands

= currently Cx, Sh and Zh
are supported

Package Milenage

= Implements the AuC
functionality of the
FHoSS

Berlin, 21 May 2007

‘BOPENIMMS

FHaSS

Qi) Qe &) —

24
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What interfaces need to be supported ?

Security Domain Application Servers
% n<—> <—>
=
= BSF
(3
NAF
—-—" _—-‘ —
)5 IF

A [ ) | 9 1 €1 © [

mai
ﬁ Berlin, 21 May 2007
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Cx Interface

The Cx interface supports information transfer between CSCF and
HSS.

The main procedures that require information transfer between
CSCF and HSS are:

= to exchange location information

= to authorize a user to access the IMS

= to exchange authentication information

= to download and handle changes in the user data stored in the server

Further information on the Cx (and Dx) reference point versions is
provided in

= 3GPP TS 29.228, 3GPP TS 29.229
= ETSITISPAN ETSITS 183 033
= PacketCable 2.0 IMS Delta (PKT-SP-29.228-101-060914)

Berlin, 21 May 2007 26
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Implicitly Registered Sets

mm=z:
Berlin, 21 May 2007

27
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Authentication Vector Generation

Cryptography based on the MILENAGE algorithm
= See TS 35.205 for details

= set Authentication Management Field (AMF) and operator ID as configuration
parameters

= Password (K) is stored for each IMPI in the DB

----------------------- RAND
K K K
| —‘ - ! [ e | AMF \ " | " " | "
I
| 5 e L or e son —p| fL [ R 3 el f4
i o i
v v v v v
AK SQN & AK MAC-A XRES CK IK

AUTN = SQN [@ AK] || AMF || MAC-A
Quintet = (RAND, XRES, CK, IK, AUTN)

On the handset side
= emulated SIM card hardware with a , soft ISIM* solution
= temporary fix to overcome the shortage of available hardware ISIMs
= very flexible solution to become a simple operator

= BUT: unsecured storage of sensitive authentication information in software on
the client device makes this approach an easy target for attackers

mai
ﬁ Berlin, 21 May 2007 28
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Screenshot - Service Profile Setup

FHoSS Management Console - Firefox

File Edit View Go Bookmarks Tools Help

=1 = '@ % @ |% http:/ffhoss.open-ims.org:8080/hss web.consolef v| ol @ |

. FOKLIS

Syeens

FHoSS

HOME USER PROFILES SERVICE PROFILES MNETWORK INFRASTRUCTURE INFO help

Service Profile |2 =

SEARCH . .

CREATE Service Profile

Service Profile Mame™ |Defau|t IP OpenIMs.org |

Lpplication =]
Server

SEARCH Initial Filter Criteria &2

\ \ Presence.Subscribe 0 =
Trigger Point :
SEARCH PresencePublish 1 =
CREATE SubscriberWatcherlnfo Presence 2 =
smartcenter_login 3 =
Initial Filter Smartcenter i E
Criteria MessengerBot 5 E
SEARCH ‘oiceRecording 5} =
CREATE ~ Beta-Charging 7 E
PTT 8 s
Public Service Messagiung2PLMN 9 =
Identity FloTestsSIPSEE 10 = i
Termnlate [+] vpmader 11 = =
Done

Berlin, 21 May 2007

29



© Fraunhofer FOKUS, 2007

HSS — Application support via Sh

Diameter based interface with no
IETF counterpart

Intra-operator interface
= Subscribe to notifications [
u

Push Notification
IMPU “IMS user state
active”

Subscribe “IMS

=  Download user-related data ser state” for IMPU

Transports ,User Data"

= Public Identifiers allocated to the
user

= IMS user state
= assigned S-CSCF name

= |Initial Filter Criteria relevant for
the AS

= Location Information

= User state in CS or PS network

= Charging information

= Dynamic Service Activation [

Allows to store ,transparent
repository data“

HSS applies own authorization
scheme for requests on yeeled@ork

Berlin, 21 May 2007 30

Application Servers

Download user
profile
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Screenshot — Permission List

FHo55 Management Console - Firefox

File Edit Wiew Go Bookmarks Tools Help

= = '@ % @ |% http:fffhoss.open-ims.org:8080/hss.web.consolef v| ol HQL |
=
Fraunhofer mm'ﬂmmm FOKU "S

FHoSS

HOME USER PROFILES SERVICE PROFILES NETWORK INFRASTRUCTURE INFO help

Service Profile |2 =1

SEARCH L
CREATE Application Server
Application Server I\Jame*|FHG AS 2 |
Application AS Address |sip:Iupine@open—ims.org:GOGO |
Server Default Handling & continued ¢ terminated
SEARCH
CREATE

Permission List

Trigger Point

SEARCH Repository Data I~ [ [+

CREATE IMS User Identities [~ [ [

IMS User State o [ o

Initial Filter 5-CSCF-Name r [ r

Criteria Initial Filter Criteria u [ u

SEARCH Location Information [ [~ r

CREATE ~ | UserState [+ [ I

Charging Info [~ [ r

Public Service MSISDN I [ m
Identity psl r r 2 =
Temnlate [~] =] -

Done

Berlin, 21 May 2007
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HSS — Zh Support

Connection to support the setup of application layer security

Zh defines one Diameter request /answer pair to carry out AKA
over HTTP

Dedicated GBA User Security Settings (GUSS) define the NAF
behavior

Access XK

Provide auth
vector & GUSS

Redirect for
\bootstrappmg

<«——3|P Signaling———

e <—Diameter Signaling—>

W Berlin, 21 May 2007 32
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HEOPENINS

playground

mm=z:
Berlin, 21 May 2007
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Open NGN / IMS Testbed @ Fraunhofer FOKUS

National NGN R&D Project Open NGN Test & Development Center

European NGN R&D Projec

ST 22

= Has been launched in 2001

= Provides all NGN layers but focus on
service platform layer

= |MS Playground has been launched 2004

= Foundation for industrial and academic
projects

GPRS a/b/x SIT

g
b 3 % = Applications development support
®© . . . .
= = E g = Applications validation
3G " ih E2 : :
e plaggrouna  fone || [ S 8 = Service Platform prototyping
“ a .
S = Infrastructure component testing
o= . . .
UMTS £ = Network Technologies integration
FDD/ GSM/ | | WLAN DVB- o %
D
15

Officially supported by

TDD
3Gb Network Technologies GEFORDERT VOM
% Bundesministerium
fiir Bildung J
httD//WWWfOkUSfraunhOferde/ImS o Forsoning information

mmEn society
HH technologies
L 11]
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Open IMS Playground @ FOKUS

forms a globally unique state of the art IMS infrastructure featuring all
major IMS componentsand interfaces

Is a key infrastructure of the FOKUS NGN Service Delivery Platform test
and development center

comprises

= afull IMS based on own developments

= additional best of bread carrier grade components from partners
Goals:

= Provision of an open IMS platform and planned interconnection to
Operator IMS test beds

= Interoperability test of IMS components (S-CSCFs, Media Gateways,
SIP AS, etc.)

= Environment for development of new MM applications, application
platform extensions and IMS mobility, QoS and security research

Contact: www.fokus.fraunhofer.de/ims

Berlin, 21 May 2007
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FOKUS Components in the Open IMS Playground

~~~~~~~ h OPEN I ms

~~~~~ playground

.....
~«. Sgnalling GW

am SEMS T 0

‘)
Gy
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Integration of Partner Components @ FOKUS IMS

-®
o  —
11  —1
------- 1 | —
L}
¢
L}

L)
o o
Y e
P
o®
o
o®
-

n

‘‘‘‘‘‘‘ Sgnalling GW
TELET 0

Cisco SySTEMS

GSM, PSTN

DI.C Consulting

Cormilirg
DETECON

—_——— e ———

<testing_tech>
Tektronix
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FOKUS NGN Services Testbed

Academic and Industry R&D Projects for Applications and Service Platforms
(Proofs of Concept Validation, Interworking, Benchmarking, etc.)
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Summary

Open source software is getting popular in the telcommunications
field

The FOKUS Open Source SIP Express Router has paved the way
for high performance low cost VoIP solutions

The FOKUS Open Source IMS (OSIMS) Core represents an
evolution of SER in face of the extended IMS scope compared to
VoIP to validate concepts and ideas around it

OSIMS forms the heart of the globaly recognised Open IMS
Playground at FOKUS and is already used in many NGN projects

You can start your own testbed by downloading the OSIMS core
= for more information visit
www.fokus.fraunhofer.de/ims or www.openimscore.org

= Or write us at info@open-ims.orqg

Berlin, 21 May 2007
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