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CONVERGENCE OF APPLICATION SERVICES IN

NEXT-GENERATION NETWORKS

he next-generation network is based on an all-IP end-
to-end network-layer infrastructure that comprises

access, backbone, and egress, using different underlying
wired or wireless technologies, and is enabled with quality
of service (QoS) capabilities. An ever expanding set of
sophisticated application services will take advantage of
the QoS-enabled connectivity infrastructure of next-gener-
ation networks. These application services, their variety,
their ease of use through a large variety of intelligent end-
user devices, and their convergence and interworking
across multiple domains will constitute the hallmarks of
success in the next-generation service universe. Rudimen-
tary forms of some of these application services are already
deployed over the Internet. They range from communica-
tion services (e.g., VoIP, video, IM, email), to entertain-
ment services that involve content delivery (e.g., music on
demand, low to medium quality video on demand, gam-
ing), to a vast array of data and information services
(browsing, searching, e-commerce, information retrieval,
software distribution, etc.). Since the Internet currently is
not QoS-enabled, these services are typically offered on a
best effort basis, often with inconsistent or unpredictable
quality and fragmented end-user experience. Furthermore,
most applications today have a “stovepipe” nature; that is,
they are offered independent of one another, each typical-
ly with its own user interface and other ancillary features
like authentication, charging, and session management.
This paradigm will begin to change in next-generation net-
works, first by enabling the applications to use the QoS
capabilities of the underlying connectivity infrastructure to
provide a consistently high-quality user experience. More
significantly, however, applications will progressively lose
their stovepipe nature to become increasingly more inter-
twined and composite, thereby becoming far more attrac-
tive and useful to the end user. This convergence, mash-up,
blending, composition, and brokering of application ser-
vices, and the reusable components or enablers that form
the foundational building blocks for their realization across
the domains of communication (IMS), entertainment
(IPTV), information (web), and others, will constitute a

defining, as well as differentiating, attribute of service
architecture in next-generation networks.

Another crucial aspect of next-generation service archi-
tecture relates to the ability of third parties, including end
users, to inject features, enhancements, and/or capabilities
into, or on top of, baseline services provided by traditional
service providers. The trend toward public exposure of
application programming interfaces (APIs) is rapidly accel-
erating as it is realized it is way beyond a single service
provider’s ability to create and deploy all the application
services that meet the increasingly more sophisticated and
demanding end-user community demands. Thus, as
enablers and service components are introduced into the
network, API access to their capabilities is provided to
both the service providers that deploy them and, through
them, third parties. This emerging paradigm, although rich
in terms of service creation, nonetheless poses unique
challenges to the service providers, not only from a securi-
ty perspective but also from the perspective of “feature
interaction” that may result from the mashup or composi-
tion of otherwise standalone services. Even though the ser-
vice interaction challenges of yesteryear have not gone
away and, in fact, have become more sophisticated, the
methodologies and associated tools that are emerging for
cross-domain service composition are likely to help ame-
liorate the problems to a considerable extent. This, howev-
er, remains one of the challenges of convergence in
next-generation networks.

In this issue of IEEE Communication Magazine, we are
pleased to have assembled six diverse high-quality articles
addressing the topic of “Convergence of Application Ser-
vices in Next-Generation Networks.” The articles’ themes
range from providing a framework for intelligent service
adaptation, to providing models for service construction
and service exposure, to provisioning novel services, to
implementation mechanisms that help end users compose
services, to addressing the complex issue of incorporating
application intelligence in transport services.

In the first article, “Framework for Intelligent Service
Adaptation to Users’ Context in Next-Generation Net-
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works” by Baladrón et al., the authors propose a converged
context management solution that brings together other-
wise fragmented user context information from diverse
sources into an integrated framework for easy, centralized
exposure to applications. This framework is intended to
incorporate “context awareness” in applications to allow
services to intelligently adapt themselves to the user con-
text. 

Having acquired insights into an intelligent “context-
aware” service adaptation framework, the reader will learn
from the next two articles an interesting 4D model for ser-
vice creation and a model for service exposure. In the arti-
cle “Augmented Reality — Service Construction via a 4D
Communication Model,” Wang and Brenner add a fourth
dimension of information to the 3D communications
model of voice, video, and text (today’s tele-reality). Infor-
mation such as people, place, time, weather, and signifi-
cant and applicable recent social events and local news can
be utilized to augment tele-reality to provide end users a
feature-rich enhanced service delivery. The next article, “A
Semantic Enhanced Service Exposure Model for Con-
verged Service Environment” by Huang et al., describes a
semantic-enhanced, converged service-exposure model that
enables services from different domains to be integrated
into new composite services in a manner that is easy for
non-professionals to use.

In the fourth article, “Subscriber Data and Semantic
Web for Provisioning Novel End User Services in Telecom-
munication Networks,” Belqasmi et al. propose an archi-
tecture for the federation of valuable subscriber data
across multiple telecommunications networks, providing a
single unified interface to that data for new value-added
services.

The next article, “Widgets and Composition Mechanism
for Service Creation by Ordinary Users” by Laga et al.,
proposes a service creation environment for novice users.
The service creation environment consists of a widget layer
with reusable graphical user interfaces that offers user-
friendly interfaces to customize composite services.

Finally, given all of the rich features and framework at
the application or middleware level proposed by the pre-
ceding five articles, the question arises: how much intelli-
gence is needed at the network layer in next-generation
networks to facilitate the delivery of innovative services?
Addressing this issue is the article “Application Scenarios
for Cognitive Transport Service in Next-Generation Net-
works” by Callegati et al., which explores a new transport
services layer that would enable network awareness in
applications, allowing for rich, intelligent self-management
of QoS and resources between the applications and the
network.
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