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Abstract – Customisation has become a key feature in new
and upcoming communications applications. The “new
media” viewpoint is that the user is increasingly in control.
Viewing preferences and user driven advertising
(including On-Demand advertising), coupled with innovative
billing are expected to help IPTV/Video-On-Demand (VoD)
attract traditional broadcast TV viewers.
Several
IPTV/VoD
service
architectures
and
implementations supporting strong viewer focus have
already been developed.
In this paper we explore the design of a user centered,
incentive driven VoD system based on the Mobicents JAIN
SLEE Application Server. Mobicents is the first and only
open source SLEE-compliant application server for the Java
platform. Mobicents is optimized to provide a low latency
and high throughput execution environment, making it an
ideal application server for event driven applications.
Index terms – service customisation, VoD, On-Demand
advertising, incentive based VoD billing, Mobicents.
I.

INTRODUCTION

There has been significant rise in the provision of
television and video services over IP (IPTV) in the past few
years. This is largely due to falling bandwidth costs and
increasing network capacity [12].
IPTV has the potential to become an alternative
revenue source for Telecommunications operators (Telco’s) as
revenues from fixed line billing continue to fall. However, IPTV
alone is not expected to steer entrenched traditional broadcast
TV viewers away, but strong differentiators like VoD might.
IPTV, VoIP and presence based applications are
expected to be key services within the Next Generation Network
(NGN) [2].
IPTV is broadly defined as the delivery of real time
streaming TV over broadband IP networks. Currently, IPTV
services can be divided into three main groups: Broadcast (BC)
services, Content on Demand (CoD) services and Personal
Video Recorder (PVR) services. BC services consist of live TV
and radio channels. Content on Demand (CoD) services are
unicast services provided on demand, for example movies and

music. PVR services are services with recording pause or timeshift capabilities for live content [2].
Video on Demand systems typically allow users to
select and view videos on demand. In addition, Video on
Demand offers users VCR like controls (pause, fast forward and
rewind).
Customisation, personalisation and convergence have
been key features of new and upcoming communication services
[13]. Service customisation allows a consumer to proactively
decide his/her own user experience based on preferences [7].
For example, numerous web portals like Yahoo! allow users to
specify elements of their home page [6].
The traditional advertising approach for broadcast TV
was for advertisers to interrupt the content a user was watching
with the less interesting advertising message. On-Demand
advertising addresses the new advertising opportunities
emerging from Video on Demand and other forms of non-linear
television. On-Demand advertising is a user oriented form of
advertising in which the user dictates when and where they want
to view advertisements. This is largely expected to contribute to
a better user experience [8].
With significant changes affecting the Telco landscape,
it has become essential for service providers to explore suitable
Service Delivery Platforms (SDP’s) that can be used in the
deployment of converged applications. Telco’s have
traditionally relied on proprietary solutions for service
deployment, though several open source platforms are becoming
available. The emergence of the Next Generation Network
(NGN) has created the need for convergence driven SDP’s and
API’s, and Java finds itself at the fore front of application
development for Telco’s. API Specifications such as JAIN (Java
Advanced Intelligent Network) and Java Telephony API have
equipped application developers for NGN systems and networks
[10].
Mobicents is an open source event driven Application
Server, it is the first and only Service Logic Execution
Environment (SLEE) - compliant application server for the Java
environment. SLEE is an already existing application
environment within the telecommunications industry that is
optimized for high throughput and low latency event processing
[11].

In this paper we describe the design and
implementation of a user centered, incentive driven VoD system
based on the Mobicents JAIN SLEE Application Server. The
paper is structured as follows: section II reviews literature
related to IPTV/VoD architecture, billing and advertising,
together with an overview of Mobicents JAIN SLEE; section III
presents an architectural framework and implementation of the
Mobicents based VoD service; section IV concludes the paper.
II.

RELATED WORK

A. IPTV/VoD Standardisation
Standardisation is generally necessary to ensure
interoperability between different implementations and to lower
installation cycle times and associated costs [2].
There are three main bodies working towards the
Standardisation of IPTV/VoD: ITU-T IPTV Focus Group (IPTV
FG), ETSI TISPAN and the Open IPTV Forum. The mission of
IPTV FG is to coordinate and promote the development of
global IPTV standards taking into account the existing work of
the ITU study groups as well as Standards Developing
Organizations,
Fora
and
Consortia
[4].
TISPAN
(Telecommunications and Internet converged Services and
Protocols for Advanced Networking) was set up by ETSI
(European Telecommunications Standards Institute) in 2003 as
the key Standardisation body in creating NGN specifications
[3]. Open IPTV Forum is a consortium of companies (about 60
members to date) that has formulated and published an open
IPTV standard [9].

Session Control Function (PCSCF), the IPTV Application
Server (AS), the Media Control Function (MCF) and the Media
Delivery Function (MDF).
The User Equipment interacts with the PCSCF using 3GPP SIP
for the Service Discovery Function (SDF), Service Selection
Function (SSF) and Service Control Function (SCF). The SDF
is responsible for generating the service attachment information.
The SSF provides service selection information, i.e. a list of
available services. The SCF performs three main tasks, one of
which is to perform session authorization for the purpose of
granting or denying a user request for the initialisation of a new
session or the modification of an existing session. Another
function is to perform credit control which means it can be part
of an on-line charging system. The third function is to select
relevant IPTV media functions.
The MCF is responsible for the selection of MDFs and manages
interaction between the UE and MDF. The MCF also generates
charging information, e.g. for end-user charging based on the
viewed content. The MDF delivers the media stream to the user
[3].

B. Dedicated IPTV/VoD
Dedicated IPTV/VoD systems use dedicated subsystems to
provide users with the required IPTV/VoD functionality. This
may lead to better performance and reliability. Fig. 1 below
shows typical IPTV/VoD infrastructure [13].

Fig. 2: ETSI TISPAN IMS-based IPTV architecture [13].

Fig. 1: Typical IPTV/VoD infrastructure.
C. IMS Based IPTV/VoD
An IMS based IPTV platform is a service platform which is
able to provide IPTV services controlled and handled by the
IMS core subsystem [12]. The IMS IPTV architecture presented
in this section is based on ETSI TISPAN IMS IPTV architecture
since it is the most widely adopted IMS-based framework in
evolving standards and research [13].
Fig. 2 below shows the architecture of the ETSI TISPAN
IMS-based IPTV architecture. In this architecture, the User
Equipment (UE) interacts with four entities: the Proxy Call

D. Mobicents Overview
Mobicents is an open source SDP for the Java environment
and is the first and only SLEE-compliant application server for
the Java platform. Mobicents complements J2EE to enable
convergence of voice, video and data in NGN applications.
Mobicents JAIN SLEE server provides three core capabilities:
• Integrated Java EE and JAIN SLEE environment;
• Network abstraction layer through resource adaptors; and
• Management interface and 3rd party API [11].
Fig. 3 below shows a high level overview of Mobicents.
Mobicents key components are as follows:
a) Management Interface - Mobicents provides a
management interface for managing the SLEE and
components running in the SLEE.
b) Service Building Blocks (SBB’s) - These essentially
contain the application logic. Each SBB component
identifies the event types accepted by the component and
has event handler methods that contain application code
that processes events of this type.

c)

Resource Adaptors - A resource represents a system that is
external to the SLEE, for example a network device or a
protocol. Resource Adaptors adapt resources to the
requirements of the SLEE.
d) Internal Facilities - The SLEE provides a number of
facilities that may be used by SBB components. These
facilities include the Timer Facility, the Trace Facility, and
the Alarm Facility [11].

On-Demand advertising addresses the new advertising
opportunities emerging from VoD, digital video recorder (DVR)
and other forms of non-linear television. On-Demand
advertising is a user oriented form of advertising in which the
user dictates when and where they want to view advertisements
[8]. On-Demand advertising is non invasive and will result in a
better user experience [13].
F. VoD Billing
As a business model, VoD is still in its infancy, though the
VoD industry continues to grow at an annual rate of 20 percent
[1]. The most common forms of VoD billing are subscription
based VoD in which the client pays a flat rate over a fixed
period of time and Pay Per View VoD where the client pays a
single price for each individual VoD program he/she views [14].
III.

Fig. 3: Mobicents high level architecture.
Mobicents is optimized to provide a low latency and high
throughput execution environment for event driven applications.
Fig. 4 below illustrates the event model of Mobicents.

Fig. 4: Mobicents event model.
E. IPTV/VoD and Advertising
Unless you are a major public service broadcaster like the
SABC with a guaranteed income from compulsory TV license
fees, you have to rely on advertising as a means for generating
income that pays for the programs [8].
The traditional broadcast TV advertising approach is for
advertisers to (deliberately) interrupt the content a user really
wants to see with the advertisements. Several alternative options
exist for IPTV/VoD.
a. Personalised Advertising
Personalised advertising is when the service provider makes
intelligent “guesses” on the type of advertising the client may
want to see. These “guesses” are usually based on previously
collected customer data and viewing habits [6]. Google AdSense
is a good example of personalised advertising [13].
b. Customised Advertising
Customisation is when the consumer proactively decides
his/her own user experience based on taste. Studies have shown
that users prefer service customisation to personalisation [7].
c. On-Demand Advertising

IMPLEMENTATION
TESTBED SETUP

CONSIDERATIONS

AND

The user focused VoD service described in this paper is
based on Mobicents JAIN SLEE. Mobicents Application Server
provides the User Equipment (UE) with the SDF, SSF and MCF
functions. MDF functions are provided by a third party
streaming server (VLC streaming server).
The key components of the system are as follows.
A. User Profiles
User profile data is stored in a Mysql database hosted on
the same server as the Mobicents Application Server. Users can
create and modify their profile information via a web interface.
B. VoD Client
The main signaling protocol used in this implementation is
the Session Initiation Protocol (SIP), hence any open source SIP
client could be modified to add an IPTV/VoD interface. A VoD
interface was added to the JAIN SIP Applet Phone [5] for use in
the testbed. The VoD client receives customised video and
advertisement lists from the SDF upon service registration. The
video list is available to the user for service selection but the
client hides the advertising list used for On-Demand advertising.
All media requests (for video or advertising) from the client
are sent to the MCF in a SIP INVITE request with the following
format: video_name@vod.mobicents.service. After performing
necessary billing functions, the MCF responds with a 200 OK
message containing the RTSP address of the requested resource.
The VoD client will then contact the streaming server using the
RTSP address, thus initiating the media session. When the user
requests an advertisement On-Demand, the client randomly
selects an advertisement from the advertisement list in the
background and sends the request to the MCF. The Fig. 5 shows
the VoD client used in the testbed.
The call flow for On-Demand advertising is shown in Fig.
9.
C. Advert and Video Classifications
For the purpose of service customisation, we have created
separate advertisement categories and video classifications. The
advertisement categories used in the testbed are as follows:
Food, Clothing, Electronics, Vehicles, Alcohol and Beverages,
Finance, Sports and Department Stores. The relationship
between an advertisement and its classification is typically one
to one. User profile data will contain the advertisement classes
(if any) that the user desires. Upon service request,
advertisements falling into any class not stipulated by the user
get filtered out.

For video classification, the following classes were used:
Drama, Action, Horror, Sci-Fi,
Fi, Comedy, Thriller, Romance, and
Musical. As the relationship between a video and its
classification can typically be one to many, ad
addition video
classes like Romantic-Comedy
Comedy and Action
Action-Comedy were
created to cater for those video/movies that fall into more than
one class. On service request, the SDF will create a custom
video list of available content that fits the client preferences.
This can easily be adapted implement parental controls.

Fig. 5: Showing the VoD client used in the testbed.
D. Testbed Architecture
he proposed system is shown in F
Fig. 6.
The architecture of the
The functions of the various components are explained below:
1) Registrar Application Server
This is implemented in Mobicents as an SBB and accepts
client registration requests. It is dependent on the SIP Resource
Adaptor, a part of the underlying Mobicents Framework [11].
The Registrar AS performs the SDF and SSF
SF functions. The
Registrar AS has custom event handlers for SIP REGISTER
request (On-Register()) and a On-Service-Started()
Started() event
handler. The On-Service-Started()
Started() event handler contains
application logic developed for this service that runs when the
SBB is deployed into the SLEE.. This method retrieves users
profile information, available
ailable video and adv
advertising lists
together with their attribute data from a database and stores the
data in hash tables. This attribute data is used for video content
and advertisement customisation on service request
request.
When UE registers with the service, this invokes the On
OnRegister() event handler for this SBB. The On--Register() event
handler contains applications logic developed for use in this
VoD service. This immediately retrieves the matching client
profile information from a hash table and creates a custom list of
preferred video’s and advertisements. To create the custom lists,
the SBB queries user preference information on video’s and
advertisements against the attribute data from the entire video
and advertisement lists. The resulting
ng video and advert
advertisement

lists are sent to the UE in a 200 OK response as an XML
document. If the user has not customised his preference
information, then the entire video and advert list is send to the
client.
2) MCF Application Server.
As mentioned before, the MCF
M
is responsible for the
selection of MDFs and manages interaction between the UE
and MDF. The MCF also generates charging information. The
MCF interacts with the User Equipment
quipment using a 3GPP SIP
interface.. Requests for both advertisements
advert
and video from the
UE are handled by the MCF. The MCF is
i implemented in
Mobicents as a custom SBB with an event handler method for
a SIP INVITE method. It is also dependent on the Sip
Resource Adaptor [11].

Fig. 6: Testbed Architecture.
When the MCF receives a request from a client for a video
or advertisement,, it maps the video/advertisement
video
name to its
RTSP address and then respondss with the RTSP address in a
200 OK message. The RTSP address takes the following form:
rtsp://media.server/video_name.
The call flow for service discovery and selection is
illustrated in Fig. 7 below.

Fig. 7: Call flow for service discovery and selection.

The MCF also enforces client billing. The billing
approach developed and implemented in this testbed is Pay Per
View VoD with billing incentives for viewing (customised)
advertisements On-Demand.
Demand. Billing discounts are granted to the
client based on the decision algorithm on Fig. 8.

Fig. 8: Decision algorithm run by the MCF for granting Pay Per
View discounts based on On-Demand advertising.
The call flow for setting up and terminating an On
On-Demand
advertising session is shown in Fig. 9.

away.. Analysts agree that the key to differentiation are value
added services.. Under these competitive circumstances,
differentiation can be provided by innovative billing approaches
and implementations supporting strong viewer focus.
The main aim of this work
ork is to create and evaluate a
customised, incentive driven VoD service for the Mobicents
platform.. Mobicents is an open source SLEE compliant
application server, ideal for event driven applications.
applications
This system delivers customisable, On-Demand
On
video
content and advertisements to the user.
u
Users can specify the
exact type of video content and advertisements that are available
to them for viewing on demand. In addition, the system offers
users a billing discount for viewing advertisements
advert
On-Demand.
This billing incentive is expected to motivate users to view the
advertisements.
Demand advertising is non invasive and will result
On-Demand
in a better user experience [13].
Video and advert customisation gives the user more
control over the type of content he/she views. This can be used
to implement parental
rental guidance controls.
Future work will involve evaluating the performance of
the proposed service. Key performance parameters will include
registration delay and session setup delay.
This testbed architecture is simplistic and suffices for
the evaluation of this proof of concept, customisable, Mobicents
based VoD service. But a major security flaw exists in that users
can extract the RTSP address of the Media Server from the
signaling and use it to establish subsequent,
subsequent unauthorised media
sessions. Future work will center on the development of a
secure, Standards based architecture that will only allow
authorised
ed clients to receive media streams from the Media
Server. This will be realized by the development of a Media
Function (MF) consisting of a MCF merged with a MDF. The
MCF will have an RTSP proxy that will regulate access to the
MDF.
ey enhancements will include the development
Other key
of a SCF which is absent in the current architecture, and the
decoupling of the SDF and SSF from the Registrar Application
Server. This is in line with International Standard IPTV/VoD
implementations [2].
Fig. 10 below details the envisaged Mobicents based
IPTV/VoD service architecture for future development.

minating an On-Demand
Fig. 9: Call flow for setting up and terminating
advertising session.
3) Media Discovery Platform
This is a web interface to the service and provides an
Electronic Program Guide (EPG) developed as part of the
service.. Users can use this interface to create user accounts and
set their preferences.
IV.

CONCLUSIONS AND FUTURE WORK

IPTV/VoD is regarded as a major differentia
differentiator by
incumbent Telco operators. But as more operators provide these
services, the differentiation offered by IPTV/VoD is fading

Fig. 10: Envisaged Standards
ds based IPTV/VoD architecture for
the Mobicents platform.

The On-Demand Advertising approach used in the
tested can also be made more intuitive by taking into account
the type of content being viewed if any correlation can be
drawn, rather than randomly playing a list of the customised
advertisements. This way, the advertisements will best suite the
user given the context of the current video.
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