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Guest Editorial
Special Section on Green Mobile

Multimedia Communications

R ECENT ubiquitous deployment of mobile broadband de-
vices and services has led to the explosive demands for

mobile multimedia communications, which have significantly
increased not only spectrum requirements but energy consump-
tion as well. Currently, the telecommunications industry is
responsible for about 2% of global CO2 emissions, and it could
increase to 4% by 2020, given the projected growth in mo-
bile multimedia communications. This demonstrates an urgent
need for energy-aware and spectrum-efficient technologies to
achieve green mobile multimedia communications.

The broadband nature of mobile multimedia communica-
tions, combined with radio channel variations due to user
mobility, brings many technical challenges to the delivery of
satisfactory quality of service (QoS) and quality of experience
to mobile users. For a given performance requirement, there is a
saturation point where energy consumption can no longer be re-
duced. For a fixed homogeneous network deployment, the per-
formance saturation point is dictated by hardware performance,
whereas for a flexible heterogeneous network deployment, the
performance saturation point is dictated by the achievable ca-
pacity of the network architecture and transmission techniques.
Moreover, traditional mobile communication networks are de-
signed statically based on the “worst case” of all expected com-
munication scenarios. Without considering the dynamic nature
of channel conditions and user traffic demands, existing mo-
bile communication networks often result in a very inefficient
usage of the radio resources. For example, the conventional
spectrum allocation approaches are not flexible enough to cope
with the varying channel conditions and user demands. All
these challenges have motivated comprehensive efforts from
both industry and academia in designing new energy- and
spectrum-efficient network architectures, protocols, algorithms,
and transmission technologies for green mobile multimedia
communications.

The objective of this Special Section is to cover the most
recent research and development on the enabling technologies
for green mobile multimedia communications and to stimulate
discussions on state-of-the-art and innovative aspects in the
field. The responses to our Call for Papers on this Special
Section were overwhelming, with 41 papers submitted from
around the globe. During the review process, each paper was
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assigned to and reviewed by at least three experts in the relevant
area, with a rigorous two-round review process. Due to the
lack of space, we can only accommodate 13 excellent papers
covering various aspects of green mobile multimedia com-
munications involving network architecture and algorithms,
resource allocations, interference and power management, and
multimedia and green services.

The first paper, “Toward Transcoding as a Service in Mul-
timedia Cloud: Energy-Efficient Job Dispatching Algorithm,”
by Zhang et al., investigated dispatching algorithms on how to
route transcoding jobs in the multimedia cloud. To minimize the
energy consumption by cloud service engines, they formulated
the job dispatching policy as an optimization problem under the
framework of Lyapunov optimization. The simulation results
showed that the proposed algorithm is more energy-efficient
than round-robin and random-rate algorithms.

The second paper, “Energy-Efficient Adaptive Video Trans-
mission: Exploiting Rate Predictions in Wireless Networks,” by
Abou-zeid et al., investigated how knowledge of future wireless
data rates can improve spectral efficiency and provide downlink
base station (BS) power savings. They used predicted rates
to jointly optimize multiuser rate allocation, video segment
quality, and BS on/off status. Simulations demonstrate that high
network-wide energy efficiency gains are achieved by the pro-
posed adaptive video transmission framework. The numerical
results further indicate that the proposed algorithms achieve
close to optimal performance, while exhibiting a higher degree
of QoS robustness to prediction errors.

The third paper, “A Spectrum- and Energy-Efficient Scheme
for Improving the Utilization of MDRU-based Disaster Re-
silient Networks,” by Ngo et al., proposed a scheme to improve
the utilization of both spectrum and energy resources for better
system performance. The considered movable and deployable
resource unit (MDRU)-based network is composed of gateways
deployed in the disaster area, which can replenish their energy
by using solar panels. Unlike the previous work in spectrum
efficiency, the proposed scheme can be used for multisender
multireceiver topologies.

Liu et al. presented the fourth paper, “Energy-Efficient Power
Allocation for Delay-Sensitive Multimedia Traffic over Wire-
less Systems.” In this paper, the authors addressed resource
allocation for maximizing the energy efficiency of a wireless
link under statistical QoS constraints for mobile multimedia
traffic. In the energy-efficiency analysis, both circuit energy and
transmission energy of a mobile system are taken into account.
The joint impact of statistical QoS constraints, underlying
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circuit power consumption, transmission power, and spectral
bandwidth are considered in this study.

The fifth paper, “Energy-Efficient Sleep Scheduling for
Delay-Constrained Applications over WLANs” by Liu et al.,
studied energy-efficient sleep scheduling for voice over Inter-
net Protocol (VoIP) over a wireless local area network. By
switching mobile nodes to low-power sleep mode, the energy
consumption can be significantly reduced.

To allocate available radio resources to maximize the ag-
gregate throughput and multimedia quality performance in
wireless networks, Wang et al. in the sixth paper, “Interference
Allocation Scheduler for Green Multimedia Delivery,” pre-
sented a new and effective scheduling policy that allocates
resource blocks, such that interference power is shifted toward
capacity-saturated users while improving the throughput of
unsaturated users.

In the seventh paper, “Energy-Efficient Resource Allocation
for Heterogeneous Services in OFDMA Downlink Networks:
Systematic Perspective” by Xu et al., a new energy-efficient
resource-allocation scheme for orthogonal frequency-division
multiple-access downlink networks, where both transmitter en-
ergy consumption for base station transmission and base station
circuit energy consumption, and receiver energy consumption
for user equipment receiver circuit energy consumption are
considered in the problem formulation.

The eighth paper, “Quasi-Quadrature Modulation Method for
Power-Efficient Video Transmission Over LTE Networks,” by
Maksymyuk et al., addressed the problem of decreasing power
consumption due to video transmission applications in Long-
Term Evolution (LTE) networks. They proposed a new method
of modulation for improving energy efficiency of wireless data
transmission. Four different schemes of quasi-quadrature mod-
ulation using multiple-input–multiple-output (MIMO) tech-
niques with different QoS performances are studied in this
paper.

The ninth paper, “Energy-Efficient Resource Sharing for
Mobile Device-to-Device Multimedia Communications” by
Wu et al., studied the problem of energy-efficient uplink re-
source sharing over mobile device-to-device (D2D) multimedia
communications underlaying cellular networks with multiple
potential D2D pairs and cellular users. They first constructed
a novel analysis model of energy efficiency, which takes into
account different sharing modes, as well as QoS requirement
and spectrum utilization of each user. Then, they formulated the
sharing problem as a nontransferable coalition formation game,
with the characteristic function that accounts for the gains in
terms of energy efficiency and the costs in terms of mutual
interference.

Jin et al. presented the tenth paper, “Energy-Aware Coop-
eration Strategy with Uncoordinated Group Relays for Delay-
Sensitive Services.” In this paper, the authors developed an
effective uncoordinated cooperative strategy for large-scale
wireless networks, which is based on the backoff timer. In
particular, they focused on a new framework, where multiple
source–destination pairs share a group of relays with energy
constraints. Based on the proposed algorithm, the theoretical
bounds of the collision probability and transmission success
probability can be derived.

The eleventh paper, “Green Cognitive Mobile Networks with
Small Cells for Multimedia Communications in the Smart Grid
Environment,” by Bu and Yu, studied green cognitive mobile
networks with small cells in the smart grid environment. Unlike
most existing studies on cognitive networks, where only the ra-
dio spectrum is sensed, these cognitive networks sense not only
the radio spectrum environment but the smart grid environment
as well, and based on this, power allocation and interference
management for multimedia communications are performed.
They formulated and analyzed the problems of electricity price
decision, energy-efficient power allocation, and interference
management as a three-stage Stackelberg game.

Ge et al. in the twelfth paper “Energy Efficiency Optimiza-
tion for MIMO-OFDM Mobile Multimedia Communication
Systems with QoS Constraints,” proposed an energy efficiency
model for MIMO orthogonal-frequency-division-multiplexing
mobile multimedia communication systems with statistical
QoS constraints. Employing the channel matrix single-value-
decomposition method, all subchannels are classified by their
channel characteristics.

Finally, Ren et al. presented the last paper, “Energy-Efficient
Resource Allocation in Downlink OFDM Wireless Systems
with Proportional Rate Constraints.” In this paper, the au-
thors investigated energy-efficient and fair resource allocation
in a downlink OFDM-based mobile multimedia communica-
tion system. Given a subcarrier assignment, they proposed
a bisection-based optimal power-allocation scheme, which
achieves the maximum energy efficiency and guarantees pro-
portional data rates for users. Then, they designed a two-
step subcarrier assignment to avoid unaffordable computational
complexity of exhaustive search. The numerical results show
that the proposed algorithm could approach the optimum and
is more energy efficient than the traditional spectral-efficient
method in the high channel-gain-to-noise-ratio regime.

In closing, we would like to thank all the authors for their
excellent contributions. We also thank the reviewers for their
dedication in reviewing the papers and providing valuable com-
ments and suggestions for refining the quality of the articles. We
appreciate the advice and support of former and current Editors-
in-Chief of IEEE TRANSACTIONS ON VEHICULAR TECH-
NOLOGY, Dr. Weihua Zhuang and Dr. Yuguang “Michael”
Fang, and the senior publication editor Mr. Chris Perry, for their
tremendous help in the publication process. Finally, we hope
that the readership will find this feature topic interesting and
informative. We also hope that the readership will stay tuned
for new developments in this research area.
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