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Abstract: - IP Multimedia Subsystems (IMS) is a technology Iegdtowards Next Generation Networks
(NGN) which has the ability to provide convergedvaee regardless of any access networks. Thisrpape
presents a conference call use case applicatiorih@ncealization of the application based on bddl$ land
non-IMS infrastructure design approaches. Thisepagso presents our findings in comparing the two
approaches, and the identification of technicalsgapd potential issues on IMS in supporting comfere
services through our exploratory and developmeaetadarch.
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1 Introduction realization of the use case scenario in section 4.

The idea of Next Generation Network (NGN) is Implementation designs of the conference call
services such as voice, data and all sorts of@Pplication with IMS and non-IMS approaches are

transported into single infrastructure which wi# b findings  based on our exploratory and
Internet  Protocol (IP) based. IP Multimedia plevelo_pmental research and we conclude our paper
Subsystem (IMS) is one of the underlying N Séction 7.
technology components of Next Generation
Network which services should be independent to
any fixed or mobile networks. The IMS is 2 Related Work
introduced in order to provide converged services i The IMS standard specifications were introduced in
IP-based network. The advent of IP Multimedia 3GPP Release 5 as part of 3GPP specifications. In
Subsystem (IMS) leads fixed and mobile [1], the 3GPP Release 5 defined some features in
communication services to convergent evolution andiIMS such as the architectures of IMS, the network
improves the user experience. The architecture ofntities, signalling, charging, authentication,uség
IMS is designed for fast deployment of services, etc. 3GPP Release 6 fixes some limitations in
assuring end to end Quality of Service and Release 5 [2]. The specification of Conferencé cal
integration of different services. on IMS network is defined in [3]. It describes the
Nowadays there are many services deployed ovefunctional entities and SIP signalling flow for
IP-based network such as instant messaging, VOIP¢onference call using IMS core network.
presence and video sharing. Those services are [4] introduces an extension of the Session
deployed in uncoordinated way by service providers.Initiation Protocol (SIP) for multiparty conference
A manageable framework like IMS is required to signalling. The extension of SIP was trying to
manage those services and provide flexibleexpand the functionality for conference events such
integration and deployment for service providers.  as to discover the participant identities and ttifyio
In this paper, we present our approach toall participants if new user joins the confereridé.
implement conditional conference application which proposes an approach to optimize signalling traffic
requires other application services and netwotheto for centralized conference. This paper is an
converged. extension work for [5] and is trying to improve the
In this paper, we briefly describe the relatextk work and reduce the signalling traffic at conferenc
in section 2. In section 3, we elaborate the server.
conditional conference call use case scenario. We [6] proposes a conference control framework fo
present IMS and non-IMS approaches for theconference call. The proposed framework uses SIP
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for session control and SOAP protocol for Figure 1 Flow of conditional conference call
controlling  conference. However the user scenario

management component in conference control

framework may have similar function as buddy list

management in Presence Service. It may be4 Architecture

redundant if this conference call service intergork |n this paper, we propose two infrastructure

with other services such as Presence Service angrchitecture design approaches to realize the

Instant Messaging in order to provide convergedscenario: 1) with IMS core network: IMS approach
service. 2) without IMS core network: Non-IMS approach.

3 Conference Scenario 4.1  IMS approach

Jimmy wants to have a conference call with his From the architecture in Figure 2, the main
colleagues, Janice and Michael. Janice is away frontomponents of IMS are IMS core network, access
office but she is carrying her PDA terminal while network, IMS Application Server Platform and
Michael is having another meeting. Jimmy wants to Media Server.

have a conference with them when both of them are

available. He makes an automatic conference setup

request and invites the participants via web browse NS Aplcaton Sener
The conference call system will then send
notification via IM or SMS to his colleagues about f
the conference request. Corference Presence orecerce
The presence and availability of the partinisa il ani‘;n’-srg Server
will be monitored by the system. When all
participants are available, the conference caliesys I
will automatically establish a conference call for |
them. Figure 1 shows the flow of conditional (-
conference call scenario. |
Internet
S e A o
Co(:\?er:'ce":gg %all & Media Server
Service

!

Send IM to
participants for
notification

A

Check presence
status of
participants

All of participants
are available?

Establish
conference call

A

All the participants
answer and join the
conference call

Figure 2 IMS approach for conditional conference
call service

4.1.1 IMS core network

Home Subscriber Server (HSS) - It is a user
database. It performs authentication and
authorization of the user and provides information
about user location while CSCF network entities
handle call sessions.
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Call Session Control Function (CSCF) - It aats Mediator and Sip clients. The communication
the role of SIP server/proxy. It handles SIP protocols in this architecture are SIP and HTTP.
signalling packets in IMS. It contains 3 components  The main differences between the IMS and non-
which are P-CSCF, I-CSCF and S-CSCF. These 3IMS approaches are the IMS core network and their
components act as different roles and performcommunication protocols. Conference Mediator
particular functions for SIP signalling. provides web interface to allow user to initiate

P-CSCF (Proxy-CSCF) is a SIP proxy and aconference. The Conference Mediator will then
portal for IMS client/terminal. It sits for all th8IP request for monitoring of presence status of
signalling messages and can inspect every messageparticipants from Presence Status Monitoring. The

I-CSCF (Interrogating-CSCF) is located at the Conference Bridge Server performs comparable
edge of administrative domain and its IP address idunctions as Conference Session Controller and
published to Public Domain Name Server so that theMedia Server in IMS approach. The Conference
remote server can locate it. It will perform quésy  Bridge Server receives request from Conference
HSS for location of the user. Mediator (when all participants has become

S-CSCF (Serving-CSCF) is a SIP server. It is aavailable) to establish conference call for the SIP
central node of signalling plane. It handles SIP clients.
registration for IMS client/terminal in order torlok
IP address and SIP address. It handles all the SIP
sessions call between IMS application servers and
IMS clients and routing services

| Conference Pfsetsince
Mediator Moniat;risng
Internet

4.1.2 IMS Application Server

IMS Application Server hosts and executes the
services on its platform. It provides interfacehng-
CSCF wusing SIP and easy integration and
deployment of services for application developer or
third party provider.

J A

4.1.3 Media Server

Media Server provides and handles the media
resource in IMS network such as playing
announcement, audio mixing capability for
conference call or Text-to-Speech conversion (TTS)
and speech recognition.

Conference Bridge
Server

4.1.4 Access Network

The users can connect to IMS network using various
access methods provided in IP layer. The access
network can be WiFi, WiMax, Ethernet, ADSL and
GPRS. Non-IMS and legacy network like PSTN can
be supported via gateways.

Protocol
- §SP

Figure 3 Non-IMS approach for conditional

conference call service
4.2 Non-IMS approach v

The architecture of non-IMS approach is shown in5

Figure 3. Implementation

We have developed prototypes based on our
architecture approaches as discussed above.
421 Non-IMS architecture Followings d(_escribe how we implemented our
ghrototypes using the two difference approaches to

Figure 3 shows the non-IMS approach architectur , . )
achieve the conditional conference call scenario.

solutions. The main components of this architecture
solution are Conference Bridge Server, Presence
Server, Presence Status Monitoring, Conference
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5.1 Implementing Conference Call with  server platform which is also a J2EE application
IMS approach platform. Presence Status Monitoring monitors the
Figure 4 shows the conditional conference call flow Presence status and availability of the participant
sequence with IMS core network. The Conferenceperiodically. When all participants become avagabl
Session Controller application provides web and ready to join the conference, Conference
interface (we use a JSP page in this implementationSession Controller (acts as a conference SIP $prvie
for user to |0g in, create conference request end s establishes the conference call when it receives th
notification to the participants. request from Presence Status Monitoring
The Conference Session Controller applicationConference Session Controller is responsible to
will then create a conference for J|mmy and Sendhandle SIP session call between the users and media
notification to the participants about the confeen Server.
information via Instant Messaging. At the same time  SnowShore [P Media Server™ by Cantata
Conference Session Controller application triggersTechnology [14] is used for media session control.
Presence Status Monitoring to monitor the status offhe SnowShore IP Media Server™ is a SIP-based
the participants. Presence Status Monitoring sendénedia server and supports Java development
request to Presence Server via SIP protocol taegath €nvironment running on wired, wireless and
participants' status information. broadband networks inCIuding 3GPP IMS network
SIPoint Server [8] is used as Presence Se¢over architecture. The media server handles the media
get presence and availability of the users in ourresources for all the conference participants najni
implementation. SlIPoint Server is compliance to in the conference.
IETF SIMPLE (SIP for instant messaging and The development prototype was tested on

Presence Leveraging Extension) standards [13]. ~ computer terminal and Dopod 818 Pro using
5. Check CounterPath Sip Softphone [11] and Kapanga
1, Request e , Softphone mobile version [12] as IMS client.
coqference 2 Send participants 7. Notify
via web partcipant st presence status
browser request
iiiiiiiii Conference | -~ Presence Status ) )
| | ey | Mt 5.2  Implementing Conference Call with
| . 6. Request for
| setup a waead|  NON-IMS approach
% 8. Repeat 6-7 availability of 5. Check
for all the participant presence and
participants 1. Request availability of
conference 2. §§nd participants 7. Notify the
via web pamf:lpant presence status
3. Request send Presence provser Conference = ™| Presence Status request
nofification to Senver T ™ Mediator la— — —|  Monitoring
partcpants via Instant | 9. Ready to 6. Request
& 1T = sy i
| for all the
|

4. Send IM to

Media Server participants

Presence
Server

10. Send the I
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list to initiate |
conference |

call 3. Request send
! notification to
' Y participants via
\ Message Protocol Instant Messaging
| Conference
1 sip Bridge Server 4.5end M to
f - participants
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Figure 4 Condmonal Conference call flow sequence ‘
with IMS core network . J

Presence Status Monitoring and Conference . .
Session Controller are deployed and running onF|gure5Cond|t|onal Conference call flow sequence
BEA Weblogi€® SIP Server [7]. BEA Weblogfc without IMS core network
Sip Server is a converged SIP-IMS application
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A prototype is developed based on IP-based6.2 Presence information
infrastructure. Conditional conference call flow With IMS core network, the Presence Server gives
sequence without IMS core network is shown in unified user profiles to all of the services. Or th
Figure 5. As shown in Figure 5, Conference other hand, the non-IMS approach resulted in
Mediator allows wuser to invite conference redundancy and additional development effort for
participants to join a conference and sendthe replication of user profiles created for Astkri
notification to participants via Instant Messaging Server.
from web browser. Conference Mediator will then
send the request to Presence Status Monitoring
server via Web Service to request for monitorirgy th 6.3 Deployment Time and Integration of
presence status of the participants. Both Conferenc geryices
Mediator and Presence Status Monitoring arégased on the reusability and redundancy aspedts tha
deployed on an application server. we have observed and discussed above, it is proven
_ Asterisk [9], an IP PBX open source softwaye b that the IMS network has given some advantages as
Digium Inc. is used as conference bridge servercompared to non-IMS network, which are:
running on Linux CentOS 4.4 Operating System. A, ghorten deployment time because of
customized CGl/Perl scripts is written in Conferenc reusability capability
Bridge Server which act as a gateway between Integration among the services running on
Conference Mediator and Asterisk server. IMS application server is easier
Conference Bridge Server receives conference , | o ictonance due to the decrease of
participants’ contact information provided by the redundancy in the system
Conference Mediator when all participants are ready
to join the conference, and dynamically creates
Asterisk call files for each participant in reaht.
The call files created are used to trigger and
automate a conference call setup by ringing and
connecting (through auto-call dial-plan) all
participants’ devices to its MeetMe conference room

6.4 Standard Specification of IMS
IMS is a standardized architecture defined by
European Telecommunications Standards Institute
(ETSI) and 3GPP. The IMS standards are still
evolving in order to achieve and support full
potential of IMS for converged services.
. . There are still immature in some aspects as we
6 Discussion ) _ observed when implementing the Conditional
Based on the two architecture designs andconference Call Service. For example, a media
implementation approaches that we discussed ircontrol protocol (markup language) is required in
section 4 and 5, our findings showed that bothpetyveen media server and application services. The
approaches are able to achieve the commoOnyedia control protocol should contain media
functionalities for the conference call use caseresource descriptions such as conference control,
scenario application. _ voice announcement, recording and playback
In the following sections, we evaluate the recording, as well as, start and end time of
capabilities of the IMS architecture by comparitg i conyersations. The Cantata Media Server used in
with non-IMS approach in supporting conditional g, prototype implementation adopts MCML to
conference call. describe conference URI and media information, as
well as, time to start and stop the conversations.
N ) There are a number of media control protocols
6.1 Reusability of Media Server proposed nowadays such as MSML, MOML, and
As compare with non-IMS approach, the media XML, however to-date none of them has gained
server on IMS network can be reused by otheradoption in IMS common architecture.
applications on IMS application server. The
Conference Bridge Server in non-IMS approach is a
tightly-coupled system, i.e. Conference Bridge 7  conclusion
Server is required to be customized (created '

CGl/Perl program) in order to function as a gatewa n this paper we have presented the IMS and non-

Y ims approaches in realizing the use case scenério o
conference call, and made comparisons of both
architecture design approaches. Prototypes are
implemented based on the architectures of both
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approaches for proof-of-concept purposes. Our
findings of this work are also presented in the
discussion section of this paper.
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