
Recent Advances on Future Networks and their Management

Ramón Agüero1 & Thomas Zinner2 & Andreas Timm-Giel3 & Phuoc Tran-Gia2

Published online: 11 February 2016
# Springer Science+Business Media New York 2016

1 Guest Editorial

The rapid growth in mobile traffic and broadband wireless
connections, together with the advent of the Internet-of-
Things call for novel mobile and wireless network manage-
ment techniques, able to cope with an increasing number of
challenges. Individual techniques can no longer be considered
in isolation, but there must be a clear cooperation and cross
fertilisation amongst them. Since 2009, the International
Conference on Mobile Networks and Management
(MONAMI) provides researchers with the opportunity to de-
scribe and discuss their latest research results on the aforemen-
tioned topics. The Call-for-Papers of this Special Issue was a
result of the 6th edition of the MONAMI conference, which
was held inWürzburg, in September 2014. Besides, this is the
fifth Mobile Networks and Applications issue on these topics;
we have been able to witness, thanks to this already consoli-
dated series, some of the advances that this challenging and
continuously evolving area has undergone in the latest years.

Six papers were finally selected for publication among the
28 received submissions, after a thorough review process in
which each paper was reviewed by at least three experts in the

area. They provide a good picture of the currently most rele-
vant topics within the field of mobile and wireless networking
and management. They give an interesting perspective on
some of the most challenging problems and discuss interesting
techniques and solutions to address them. The papers are
grouped in three distinct groups, each of them addressing
some of the most active lines of research within the
Management of Mobile Networks realm.

The first two papers depict some of the changes thatMobile
Operators are facing in order to adapt their networks to the
forthcoming new technologies, evolving from 3G to 4G and
even 5G. One of the most demanding challenges comes not
only from the expected increase of mobile data traffic and
connected devices, but also from the fact that end-users are
expecting an almost permanent connection to the mobile net-
work. In the first work of this Special Issue, Luis M. Contreras
et al. discuss new mobility management schemes needed to
tackle this challenge. In particular, they propose a mobility
architecture for 5G that exploits the possibilities brought by
Software-Defined Networking. After briefly going through
the state of the art mobility solutions both in the 3GPP and
IETF, the paper drafts a Software-Defined Mobility
Management scheme intended to be integrated within LTE
networks. The paper presents an experimental evaluation of
such proposal within an OpenFlow testbed, comprising 14
switches and one network controller. It includes a study of
the handover delay and identifies the components with a stron-
ger impact over the overall latency.

In the second paper Ioannis Loumiotis et al. lay out the
question on how and when a mobile operator should evolve
their current networks from existing 3G technology to support
4G. The authors argue that in most of the cases this type of
strategical decisions are made based on looking at similar
processes in other countries and that this approach might be
rather inefficient and time-consuming, based on the
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differences that might exist amongst various countries. In or-
der to promote a more appropriate strategy, the authors of the
paper exploit Game Theory. In this sense, they pose an evo-
lutionary game, in which the players are the technologies that
a Mobile Operator might use (3G and 4G) as well as the two
different types of demand (high bandwidth and low band-
width services) requested by the end users; the authors model
in this way the interactions between the operator and its sub-
scribers. The paper proposes the various cost and satisfaction
values for the different elements and discuss the transition
strategy to 4G based on the demand for high bandwidth ser-
vices. It concludes that under appropriate conditions, the prev-
alence of 4G technology can be greatly facilitated.

The second group of papers looks at one of the chal-
lenges at which the scientific community has paid atten-
tion in the latest years. The increase of wireless networks,
devices, and users, as well as the advance of the available
devices, have come with the cost of a much higher energy
consumption. Promoting an energy-aware behavior in
wireless communications is indeed one of the most im-
portant requirements for forthcoming wireless communi-
cation networks and technologies. This applies to both the
end-users, who would benefit from longer live devices
and mobile operators, since the operational expenses re-
quired to run the deployed base stations is already too
large. In the third paper of this special issue, Maliha U.
Jada et al. propose an energy efficient scheme for HSDPA
systems, which aggregates carriers on a dynamic way tak-
ing into account network traffic. They exploit the selec-
tive deactivation of base stations and/or carriers, but op-
posed to other works that have made similar proposals,
they guarantee that this can be done without jeopardizing
the quality of service perceived by the end-users. For do-
ing so, they propose a Joint Management scheme, in
which both base stations and carriers are jointly consid-
ered; furthermore, they combine it with remote electrical
downtilts, to cope with potential outages. We would like
to particularly highlight this paper, since it is the revised
version of the work which was awarded the best paper
during the MONAMI’14 conference.

While the previous paper focused on energy reduction
from the perspective of the network (base stations), Ping-
Jung Hsieh et al. discuss, in the fourth paper of the special
issue, a mechanism that is meant to conserve the power on
end-user devices and terminals. In particular they propose
an accurate model for the discontinuous reception (DRX)
mechanism, which turns off the terminal radio when no
packets are being received, particularly suited to the LTE-
Advanced technology. The authors argue that, despite the
existing work on this particular issue, most of the existing
studies do not take into account the detailed characteristics
of such technology. The paper proposes an analytical mod-
el, based on a semi-Markov process, which is later validated

by means of a system level simulation study. Two key per-
formance indicators are identified: the power saving factor
and the average buffering delays of radio-off period, and the
paper compares the performance of the proposed model
with previous works, concluding that the discrepancies be-
tween the two approaches are more relevant when the traffic
load increases.

The last two papers of this special issue deal with wire-
less sensor networking, which has recently led to the so-
called Internet of Things (IoT) paradigm, one of the cor-
nerstones of the Future Internet. The third group of papers
discusses technical solutions that aim at improving the
behavior of particular issues that affect such networks.
Adnan Ahmed et al. discuss, in the fifth paper of this
issue a secure routing protocol that combines trust and
energy awareness. They start from the assumption that
this type of networks remain exposed to different security
attacks, since they do not have a strict supervision. The
authors argue that existing solutions might not be suitable,
especially since they assume that all nodes are trustworthy
and do not take into account the constraints (in terms of
computational and energy resources) that sensor devices
might have. They conduct a thorough review of the
existing solutions to identify their most relevant short-
comings. In order to deal with these, the paper proposes
the Trust and Energy aware Secure Routing Protocol
(TESRP), which exploits a distributed trust model and
promotes a multi-parametric approach, entailing trust, en-
ergy and route lengths, to take routing decisions. The
performance of TESRP in terms of throughput, energy
consumption and network lifetime is compared with other
approaches that also consider node trustworthiness by
means of a NS-2 simulation, studying the impact of both
the number of malicious nodes as well as the overall traf-
fic load in the network. The results show that TESRP
clearly outperforms other solutions.

The sixth and last paper of this Special Issue discusses
one of the most relevant applications of Wireless Sensor
Networks, presenting a hybrid localization algorithm.
Rajika Kumarasiri et al. propose a solution that simulta-
neously combines received signal strength (RSS) and time
difference of arrival (TDOA) measurements. Furthermore,
the technique is improved by incorporating RSS measure-
ments from Wi-Fi networks by means of cooperating
communications. The solution is based on two different
estimations: one based on a Taylor series expansion and
the other one using Maximum-Likelihood estimation. The
numerical results obtained by means of a system level
simulation show that the proposed technique clearly out-
performs the traditional RSS or TDOA schemes, especial-
ly when the Maximum-Likelihood estimator is used. They
also show the additional gain that can be obtained by
exploiting the cooperation with external WiFi networks.
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