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1 Introduction

Management, be it multi-access, resource, mobility or
network management, is a key aspect in the design,
deployment and operation of current and future net-
works. The challenges that mobile network management
faces today are increasingly associated with the multi-
plicity of operating environments. For instance, hetero-
geneous resource sharing, dealing with a larger variety
of user profiles, and operating diverse network infra-
structures have become commonplace. In this context,
it is natural that we witness proliferation and adoption
of virtualization techniques in different areas of infor-
mation and communication technologies (ICT), which
then introduce their own management challenges.
Although certain virtualization techniques are already
embraced in telecommunication networks, such as network
sharing, the full potential that can be achieved from a
completely virtualized network environment is yet to be
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realized. In practice, we are not able to fully control these
environments. Proponents of network virtualization point to
the dramatically increased flexibility in running networks,
enabling multiple networks to operate simultaneously over
the same infrastructure, while supporting different technol-
ogies, protocols, topologies, and quality of service (QoS)
and experience (QoE) requirements. All these are not pos-
sible with today’s technology. Although virtualization has
been studied extensively in other domains, its application to
mobile networks is an emergent topic of active research and
its impact on resource, mobility, and network management,
as well as the related security and autonomicity challenges
are open for investigation. What is certain though is that the
interest in mobile networks and virtualization is geared to
increase.

Before we go ahead with the core topic of this special
issue, let us stand back for a moment and consider how
mobile infrastructure networks have evolved. Traditionally,
mobile operators deployed their own, dedicated, access
network-specific infrastructure in order to offer different
network services to their subscribers. This is not always
the case anymore. As we move towards the widespread
deployment of mobile broadband based on the fourth gen-
eration (4G) of cellular networks, and in parallel with the
continuous expansion of previous generation networks, we
see that key stakeholders (from operators to regulators)
consider changing their modus operandi with respect to
network infrastructure build out. We expect that increased
infrastructure sharing will be very common in the mid-term.
This should not be surprising. The way we understand and
interact with communication commodities is continuously
evolving. What is new, though, is that the pace of changes in
this line of evolution has dramatically accelerated during the
last decade, leading to a somewhat hard(er) to forecast path
in terms of technology evolution. Although this spans
throughout ICT technologies, protocols and infrastructures,
wireless and mobile networks are perhaps the most repre-
sentative example of such an evolution.
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Currently, the use of multi-access smartphones and tablets
running several network services simultaneously has become
very popular across the globe and one of the consequences is
the rapid growth on the demands and requirements (both
quantitatively and qualitatively) from end-users. Although
the subjacent technologies are continuously improving to
accommodate the increased demand (the faster rollout of High
Speed Packet Access [HSPA] and Long Term Evolution
[LTE] when compared to 3G deployments are examples of
such an evolution), there are still several gaps which need to
be addressed. In parallel to the advances on the subjacent
technologies and their capacity, the consequences brought
about by the upcoming Future Internet network architecture
proposals are poised to lead to changes in the current commu-
nications paradigm [1]. A paradigm shift will affect the way
networks and services (particularly within mobile environ-
ments) are designed, dimensioned, deployed, and managed,
especially when we consider that resources are to be jointly
shared and managed.

Given this backdrop, virtualization techniques have
attracted significant attention from the ICT research commu-
nity as well as prominent industry players and operators. So
far, virtualization has been widely applied to computing
resources, such as storage and processing capacity, as well
as to individual network elements, such as virtualized secure
set identifiers (SSIDs) in IEEE 802.11 wireless LAN access
points. In this special issue we look at the possibilities which
are brought about by the use of advanced resource sharing
techniques from communication resources to entire networks,
including virtualization. This point of view opens a great
number of possibilities (as well as introduces new challenges)
for network operators, as to how to employ these techniques in
order to offer better service to their users.

The papers included in this special issue address several
topics, including:

*  Mobile and multi-access network management, resource
management and virtualization

* Multimedia applications and services for mobile/multi-
access networks

* Future Internet architectures for mobile network
virtualization

* Virtualization in autonomic mobile networks

* IEEE and 3GPP management standards and enabling
technologies

* Operator vs. user-centric mobile network management
and virtualization

* New business models and economics of virtualized mo-
bile networks

Furthermore, this special issue considers network virtuali-
zation in the context of other important developments in
wireless communications and mobile networks. One such
topic is the wider interest in capitalizing on wireless mesh
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networks as well as opportunistic networking. This type of
topologies has recently drawn large attention, since they offer
a great number of advantages, like the possibility to extend
economically the coverage and capacity of infrastructure net-
work deployments. Moreover, cognitive and automated man-
agement procedures are also addressed by papers of this issue.
These mechanisms are crucial, since the increasing demand of
services and users require more intelligence on the network
side. On the other hand, operators need to increase their
revenues, and are likely to include business-related aspects
within the corresponding cognitive cycle.

Finally, further aspects that should also be addressed in the
context of mobile network management relate to the so-called
Internet-of-Things (IoT). The possibilities which have been
opened thanks to the deployment of smart objects and their
applications are very broad and such networks will undoubt-
edly play a key role in the near-term wireless communications
evolution. This will be the topic of a future special issue in this
Journal as well of special interest to MONAMI 2012.

2 Mobile networks and virtualization

This is the second of the series of MONET special issues
focused on innovative architectures, mechanisms, protocols,
and algorithms for mobile and wireless network manage-
ment. The first special issue [2] addressed key topics in
heterogeneous mobile networks, such as wireless access
selection [3], autonomic management [4], multihoming
management [5], and mobility management [6]. The papers
included in this second special issue constitute the perfect
complement to the Proceedings of the ICST Conference on
Mobile Networks and Management (MONAMI) [7], which
is organized for a fourth consecutive year in September
2012, in Hamburg, Germany.

After our open call for papers for this special issue, 24
submissions from 16 countries on 3 continents entered the
rigorous peer-review process. One paper which was pre-
sented at MONAMI 2011, in Aveiro, Portugal, was signif-
icantly extended and, after entering the normal journal peer-
review process, was accepted for publication. The remaining
of this editorial serves as a short introduction to each of the
five papers comprising this issue.

The first paper, entitled “Providing throughput and fair-
ness guarantees in virtualized WLANs through Control
Theory” by A. Banchs et al. delves into the issue of wireless
infrastructure sharing. In particular, the authors explore vir-
tualization of wireless access points (APs) based on IEEE
802.11 and use Control Theory to develop an algorithm that
distributes network resources fairly among virtualized Wire-
less LAN APs. They evaluate their algorithm analytically
and show that their proposal is able to fulfill a set of require-
ments, including the capacity to perform well under a
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variety of traffic conditions which may change at any point
of time. In addition, the authors also discuss how the
corresponding mechanisms and procedures can be applied
to off-the-shelf WLAN access points.

R. Matos et al. in the paper entitled “Distributed approach
to control and manage context-based multi-virtual networks”
define a framework for wireless mesh networks that capital-
izes on virtualization techniques and distributed control mech-
anisms. Their architectural goal is to enable the network to
adjust the service level offered based on the end user context.
The proposed framework uses context information to group
users based on several criteria and offer, accordingly, the
corresponding (personalized) network service. The authors
advocate a distributed approach in wireless mesh network
virtualization so as to share the network control responsibility
burden. Finally, they compare their mechanisms with other
design alternatives using analysis and simulation.

The third paper of this special issue, entitled “Scheme for
expanding the capacity of wireless access infrastructures
through the exploitation of opportunistic networks” is the
result of article development through MONAMI 2011 [7].
A. Georgakopoulos et al. consider the use of opportunistic
and mesh networks to extend both coverage and capacity of
traditional infrastructure network deployments. The authors
propose the adoption of dynamically created, opportunistic
networks in order to offload saturated macro-cell base sta-
tions, improving performance in terms of energy consump-
tion, error rates, and rejected calls. The authors evaluate
their solution approach through simulation using two com-
plementary tools.

One important aspect in mobile network management
that so far has not been given extensive and rigorous treat-
ment in the literature is resource management procedures
that integrate tightly with the business goals of a mobile
network operator. H. Galeana-Zapién et al. propose, in the
fourth paper of this special issue, a cognitive framework
which establishes low level (radio) resource mechanisms,
based on business-level indicators. Their paper, entitled “A
business-oriented management framework for mobile com-
munication systems®, puts forward a proposal generic
enough so as to adapt to any technology, including virtual-
ized infrastructures. The authors assess the validity of their
methods using the OPNET simulation suite to examine
performance for a UMTS cellular access network. The
results presented point to noteworthy benefits compared to
traditional approaches.

Last, but certainly not least, this special issue concludes
with the work by T. Ojanperd et al. on multimedia service
delivery over multi-access networks. Their paper, entitled
“Integrating adaptive video streaming service with multi-
access network management”, received the highest score
from all open-call submissions after the thorough peer-
review process was concluded. In effect, Ojanperd et al.

won the unofficial best paper award for this special issue.
The authors take the view that network heterogeneity is only
to increase in the future. This trend will go hand in hand
with the increased user demand for audio/visual content, and
in particular video streaming services. Today, multi-access
network management is far from automated. The authors
expect that in the future, cognitive network management
will play a key role in delivering end-user multimedia serv-
ices. To this end, the paper introduces a network control
architecture that employs cognitive mechanisms to optimize
video streaming over multi-access networks. The architec-
ture is based on a framework, including the corresponding
control and signaling elements, which aims to minimize
management effort for both end users and network opera-
tors. The authors assess the feasibility of their proposal
using a prototype implementation and report experimental
results, under a variety of access patterns, from a testbed that
includes a scalable video coding (SVC) video streaming
service.

We would like to thank all authors and expert reviewers
who helped us introduce this timely topic. We close this
editorial note by acknowledging the warm and continuous
support of Prof. Imrich Chlamtac, the Journal’s Editor-in-
Chief, as well as Dr. Sara Fruner for her brilliant coordina-
tion of this special issue.
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