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Editorial:
The increasing degree of intelligence, context awareness

and interactivity in everyday objects and appliances is rapidly
moving the concept of smart environments from labs and re-
search papers out to the real world: application scenarios like
Smart Cities, Smart Mobility, Smart Home are indeed driving
the research activities in the field of wireless communications.
Although a pervasive deployment of connected devices, capa-
ble of bringing to life the Internet of Things vision, is indeed a
cornerstone in the embodiment of smart environments, bare
connectivity is only one piece of the puzzle: technical ad-
vancements and scientific breakthroughs are still required in
several areas. Fast, reliable communications in scenarios char-
acterized by extremely high density of devices, thanks to ad-
vanced signal processing algorithms for physical layer and
robust and flexible protocols for MAC and network layers,
is definitely a major research topic relevant to smart environ-
ments, as shown by thriving activities on 5th generation wire-
less systems. Energy efficiency is a second key aspect that is
under heavy scrutiny by the research community, given the
strict requirements on lifetime and electromagnetic footprint
that will be imposed to devices. Algorithms and protocols
supporting the collection of information about the users and
their interaction with the environment, e.g. their position, are
also expected to play a key role in enabling smart interactions.
Finally, security is an open issue that calls for extensive

analysis and new proposals at all layers of the protocol stack,
given the personal nature of interaction between the user and
the environment, and the corresponding sensitivity of the data
being collected and exchanged.

The six selected papers forming this special issue addressed
aspects related to the topics identified above. The first article,
BJoint Atomic Norm based Estimation of Sparse Time
Dispersive SIMO Channels with Common Support in Pilot
Aided OFDM Systems^, proposed a new channel estimation
method for OFDM wireless systems equipped with multiple
antennas, considering both the case in which multiple anten-
nas are only available at the receiver (SIMO) and the more
general MIMO case where multiple antennas are available at
both sides. The approach proposed in the paper takes advan-
tage of atomic norm minimization and outperforms existing
algorithms in low-to-medium SNR regimes.

The second article, titled BPerformance Evaluation of Non-
prefiltering vs. Time Reversal prefiltering in distributed and
uncoordinated IR-UWB Ad-Hoc networks,^ focuses on an-
other transmission technique that is expected to play a signif-
icant role in future wireless systems, that is Ultra Wide Band
(UWB), and considers its combination with the Time Reversal
(TR) precoding technique. The paper analyzes the perfor-
mance of TR-UWB systems in a distributed network of unco-
ordinated devices, and identifies under which scenarios TR-
UWB can lead to a performance increase when compared to
traditional rake receivers.

The next article, with the title BAnalysis of Two-Tier
LTE network with Randomized Resource Allocation and
Proactive Offloading^, moved up the protocol stack by
addressing the issue of optimal resource allocation in a
heterogeneous network composed of multiple tiers, a
scenario that is expected to play a key role in 5G sys-
tems. The authors studied a two-tier network, and pro-
posed both a novel radio resource management scheme
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at the lower tier and a novel offloading scheme to move
traffic from the higher tier to the lower one, that com-
bined can provide high data rates to high priority users
while guaranteeing fair resource access to low priority
users.

Energy efficiency is the focus of the fourth article, titled
BEnergy-Efficient Context Aware Power Management with
Asynchronous Protocol for Body Sensor Network.^ The pa-
per investigated power efficiency issues in wearable devices,
and proposed a novel approach combining the adoption of a
low-power wake-up radio to avoid the power consumption
due to listening and idle periods of the main radio with a
context aware power manager that activates sensors according
to an activity recognition routine that determines the activity
being carried out by the user, leading to a lifetime increase up
to a factor of 4.

Position information is considered a key input in the defi-
nition of context aware systems required for the deployment
of smart environments. The fifth article, BVirtual and Oriented
WiFi Fingerprinting Indoor Positioning based on Multi-Wall
Multi-Floor Propagation Models,^ focused on positioning of
wireless devices based on WiFi fingerprinting, and proposed
the adoption of an empiric propagation model to reduce the
measurement and collection efforts required for the creation of
the fingerprinting database while taking into account the im-
pact of user and device orientation. Experimental results high-
light the good accuracy of the model in generating virtual
fingerprints.

The last article, titled BAnalysis of the Impact of
AuthRF and AssRF Attacks on IEEE 802.11e-based
Access Point,^ focused on security aspects by investigat-
ing the impact of Denial of Service (DoS) attacks at the
MAC layer in IEEE 802.11e compliant systems during the
Association and Authentication phases. The paper
adopted a detailed analytical model for an 802.11e con-
sidered as a queueing system, and investigated the impact
of DoS attacks as a function of offered traffic rates,
highlighting the strong dependency of the impact of an
attack on the characteristics of the offered traffic. The
paper reviewed as well the most promising techniques to
mitigate the impact of DoS attacks.
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