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obile computing, wireless networks, and cloud
computing are three technologies that are con-
verging into a rapidly growing field of Mobile

Cloud Computing (MCC). With the dramatically increased
capacities of the 5th generation (5G) mobile networks, MCC
services are expected to witness a period of rapid development
and become a new hotspot of mobile services. It is anticipated
that people’s work patterns and life styles in a future net-
worked society will be dramatically changed by MCC. IBM
predicts that there will be 1 trillion cloud-ready devices by
2015, and most Internet users will work primarily through
cyberspace-based applications on remote servers accessed
through networked devices. Through future applications
enabled by 5G, MCC will have profound impacts on almost
every aspect of our future digital lives.

Recently MCC based on 5G has attracted growing attention
and research efforts in both academic and industry communi-
ties. An increasing demand for resource management, data stor-
age, and mobile sensing has motivated the development of
MCC architectures in 5G that focuse on mobility/network man-
agement, resource offloading, and sensing services in various
MCC application domains. MCC research in 5G emerges as a
key paradigm, receiving increasing attention and departing from
the traditional mobile computing and cloud computing.

However, many technical challenges still remain to be
addressed in the related areas, ranging from MCC architec-
ture/5G network design, resource/mobility management, secu-
rity enhancement and privacy protection, to networking
protocol development and new MCC service provisioning. 

The objective of this special issue, “Mobile Cloud Comput-
ing in 5G: Emerging Trends, Issues, and Challenges,” is to
address the technical challenges that current cloud computing
or mobile computing technologies alone cannot effectively or
efficiently address. The submissions received for this special
issue include articles on surveys, theoretical, practical, as well
as experimental studies, from both academia and industry,
related to many aspects of MCC in 5G. Topics of the ten
accepted papers can be classified into the following categories:
• Design and analysis of 5G networks in supporting MCC.
• 5G enabled MCC architecture design.
• Security and privacy issues in 5G MCC.
• Energy consumption in 5G MCC.

The special issue opens with the article “System Architec-
ture and Key Technologies for 5G Heterogeneous Cloud
Radio Access Networks.” In this article, a heterogeneous
cloud radio access network (H-CRAN) is presented as the
advanced wireless access network paradigm, where cloud com-
puting is used to fulfill the centralized large-scale cooperative
processing for suppressing co-channel interferences. The
authors also provide an overview of the state-of-the-art of
architecture design and key technologies for H-CRANs.

In the second article, “SoftNet: A Software Defined Decen-
tralized Mobile Network Architecture Towards 5G,” a soft-
ware defined decentralized mobile network architecture is
proposed in 5G for an efficient and scalable network. The
merits of SoftNet include dynamically defined architecture,
decentralized mobility management, distributed data forward-
ing, and multi-RATs coordination, through which SoftNet has
improved system capacity and performance of 5G. 

In the third article, “Link-Level Access Cloud Architecture
Design Based on SDN for 5G Networks,” the authors revisit
the packet core architecture of mobile networks and propose a
hierarchical SDN-based design for 5G. Their goal is to provide
low latency and scalable Ethernet-like support to terminals
and MTC devices including mobility management. The
authors examine the link-level challenges in terms of network
scalability and mobility support, and propose an architecture
that addresses those challenges.

The next two papers focus on MCC design and applications.
The fourth article, “EMC: Emotion-Aware Mobile Cloud Com-
puting in 5G,” proposes a new class of rich user-centric mobile
applications and services enabled by 5G. In this article, resource
intensive affective computing with mobile applications has been
integrated, while leveraging the MCC to enhance the capability
of mobile devices. The goal is to provide personalized, human-
centric, intelligent emotion-aware services in 5G through maxi-
mizing users’ QoE while optimizing resource allocation among
the mobile terminal, the local cloudlet, and the remote cloud,
under dynamic network environments.

In the fifth article, “Mobile Cloud Sensing, Big Data, and
5G Network Make an Intelligent and Smart World,” the
authors proposed mobile cloud sensing in meeting the growing
need of big data analysis. Intuitive architecture design for
mobile cloud sensing, along with its limitations, have been dis-
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cussed. These challenges, however, will hopefully be solved
with the emergence of 5G coupled with the analysis of big
data, which will help to improve our quality of life. 

Security and privacy issues are discussed in the next two
articles. In the sixth article, “Secure Sharing and Searching for
Real-Time Video Data in Mobile Cloud,” an infrastructure
that allows mobile users to securely share and search for their
real-time video data has been investigated. Specifically, the
proposed infrastructure takes the advantages of the cloud plat-
form and 5G technology to achieve the goal of secure cloud
services, where mobile users (connected with some external
video taking device) can share their real-time video with their
friends or families through the 5G enabled cloud. 

The seventh article, “Proof of Ownership in Deduplicated
Cloud Storage with Mobile Device Efficiency,” aims to minimize
both the server side and user side latency in MCC. An alternative
proof of ownership is proposed in addressing the problem of
unauthorized file downloading in deduplicated cloud storage.

The next three papers are focused on energy consumption
issues in MCC. The eighth article, “Toward Energy-Efficient
Cloud Computing: Prediction, Consolidation, and Overcom-
mitment,” discusses the key challenges and opportunities for
saving energy in cloud data centers. The authors conclude that
significant energy savings can be achieved by turning more
servers into lower power states and by increasing the utiliza-
tion of the already active ones. Three different, but comple-
mentary, approaches could be used to achieve these savings:
workload prediction, VM placement and workload consolida-
tion, and resource overcommitment. 

In the ninth article, “Performance Analysis of Bayesian Coali-
tion Game-Based Energy-Aware Virtual Machine Migration in
Vehicular Mobile Cloud,” smooth execution of mobile cloud
computing is dealt with through a proposed Bayesian coalition
game as a service for intelligent context-switching (BICS) of vir-
tual machines to support different services in the vehicular
mobile cloud. As a result, both performance and energy con-
sumption are improved. The authors have used the concepts of
learning automata (LA) and game theory in which LA are
assumed as the players such that each player has an individual
payoff based upon the energy consumption and load on the VM. 

The last article, “Green Data Centers for Cloud-Assisted
Mobile Ad-Hoc Networks in 5G,” investigated green data cen-
ters providing data services for cloud-assisted mobile ad-hoc net-
works in 5G. A practical and powerful energy saving mechanism
to decrease searching and routing transactions in cloud data
servers has been proposed based on the observation that transac-
tions consume much more energy when mobile links are lost.

In closing, we sincerely thank all contributing authors and
the anonymous reviewers, who allowed us to improve the qual-
ity of the special issue through their invaluable suggestions to
the authors for improving the content and presentation of
their articles. We believe that the research findings presented
in this special issue will stimulate further research and devel-
opment of mobile cloud computing in 5G.

Biographies
XIANBIN WANG [S’98, M’99, SM’06] (xianbin.wang@uwo.ca) is a professor
and Canada Research Chair in Wireless Communications at Western Univer-
sity, Canada. His current research interests include adaptive wireless systems and
mobile applications, communications security, and distributed computing systems.
Prior to joining Western, he was a senior research scientist/research scientist
at the Communications Research Centre Canada between July 2002 and
December 2007. He has published more than 200 peer-reviewed journal and
conference papers on various communication system and network design
issues, in addition to 24 granted and pending patents and several standard
contributions. He has received a number of prestigious domestic and international
awards and recognitions, including Canada Research Chair, three IEEE Best Paper
Awards, the President’s Excellence Award and Technology Transfer Award
from the Communications Research Centre Canada, and the Public Service Award

from the Canadian Federal Government. He is an IEEE Distinguished Lecturer
and a Senior Member of IEEE. He currently serves as an associate editor for
IEEE Wireless Communications Letters, IEEE Transactions on Vehicular Technology,
and IEEE Transactions on Broadcasting. He was also an editor for IEEE Trans-
actions on Wireless Communications between 2007 and 2011. He has been
involved in a number of IEEE conferences including GLOBECOM, ICC,
WCNC, VTC, and ICME, in different roles such as symposium chair, track
chair, TPC, and session chair.

GUANGJIE HAN [S’01, M’05] (hanguangjie@ieee.org) is currently a professor with
the Department of Information and Communication System, Hohai University,
Changzhou, China. He received the Ph.D. degree from Northeastern Univer-
sity, Shenyang, China, in 2004. From 2004 to 2006 he was a product man-
ager for the ZTE Company. In February 2008 he finished his work as a postdoctoral
researcher with the Department of Computer Science, Chonnam National Uni-
versity, Gwangju, Korea. From October 2010 to 2011 he was a visiting
research scholar with Osaka University, Suita, Japan. He is the author of
more than 130 papers published in international conference proceedings and
journals, and is the holder of 62 patents. His current research interests
include sensor networks, computer communications, mobile cloud computing, and
multimedia communication and security. He has served as a co-chair for more
than 30 international conferences/workshops and as a technical program
committee member for more than 70 conferences. He has served on the edito-
rial boards of up to 14 international journals, including the International Jour-
nal of Ad Hoc and Ubiquitous Computing, the Journal of Internet Technology,
and KSII Transactions on Internet and Information Systems. He has served as
a reviewer for more than 50 journals. He received the 2014 Second Interna-
tional Conference on Computing, Management, Computing, Communications
and IT Applications Conference and Telecommunications and International
Conference on Communications and Networking in China Best Paper
Awards. He is a member of IEEE and ACM.

XIAOJIANG (JAMES) DU [S’99, M’03, SM’08] (dxj@ieee.org) is an associate
professor in the Department of Computer and Information Sciences at Temple
University. He received his B.S. and M.S. degrees in electrical engineering
from Tsinghua University, Beijing, China in 1996 and 1998, respectively. He
received his M.S. and Ph.D. degrees in electrical engineering from the Uni-
versity of Maryland College Park in 2002 and 2003, respectively. He was an
assistant professor in the Department of Computer Science at North Dakota
State University between August 2004 and July 2009, where he received the
Excellence in Research Award in May 2009. His research interests are securi-
ty, cloud computing, wireless networks, and computer networks and systems.
He has published more than 120 journal and conference papers in these
areas. He has been awarded more than $3 million in research grants from
the U.S. National Science Foundation (NSF), Army Research Office, Air Force
Research Lab, NASA, the Commonwealth of Pennsylvania, and Amazon. He
serves on the editorial boards of four international journals. He will serve as
the lead chair of the Communication and Information Security Symposium of
the IEEE ICC 2015, and a co-chair of the Mobile and Wireless Networks
Track of the IEEE WCNC 2015. He was the chair of the Computer and Net-
work Security Symposium of the IEEE/ACM International Wireless Communication
and Mobile Computing conference 2006–2010. He is (was) a Technical Program
Committee (TPC) member for several premier ACM/IEEE conferences such as
INFOCOM (2007–2015), IM, NOMS, ICC, GLOBECOM, WCNC, Broad-
Net, and IPCCC. He is a Life Member of ACM.

Joel J. P. C. Rodrigues [S’01, M’06, SM’06] (joeljr@ieee.org) is a professor in
the Department of Informatics of the University of Beira Interior, Covilhã, Portu-
gal, and a researcher at the Instituto de Telecomunicações, Portugal. He
received the Habilitation in computer science and engineering from the Univer-
sity of Haute Alsace, France, a Ph.D. degree in informatics engineering, an
MSc degree from the University of Beira Interior, and a five-year BSc degree
(licentiate) in informatics engineering from the University of Coimbra, Portugal.
His main research interests include sensor networks, e-health, e-learning, vehicu-
lar delay-tolerant networks, and mobile and ubiquitous computing. He is the
leader of NetGNA Research Group (http://netgna.it.ubi.pt), the Chair of the
IEEE ComSoc Technical Committee on eHealth, the Past-chair of the IEEE Com-
Soc Technical Committee on Communications Software, Steering Committee
member of the IEEE Life Sciences Technical Community, member representative
of the IEEE Communications Society on the IEEE Biometrics Council, and officer
of the IEEE 1907.1 standard. He is the editor-in-chief of the International Journal
on E-Health and Medical Communications, the editor-in-chief of Recent
Advances on Communications and Networking Technology, the editor-in-chief
of the Journal of Multimedia Information Systems, and an editorial board mem-
ber of several journals. He has been general chair and TPC Chair of many
international conferences, including IEEE ICC and GLOBECOM. He is a mem-
ber of many international TPCs and participated in several international conferences
organization. He has authored or coauthored more than 400 papers in refer-
eed international journals and conferences, one book, and three patents. He
has been awarded several Outstanding Leadership and Outstanding Service Awards
by the IEEE Communications Society and several best papers awards. Prof. Rodrigues
is a licensed professional engineer (as senior member), member of the Internet
Society, an IARIA fellow, and a senior member of IT, and ACM.

NETWORK_GUEST_EDITORIAL-Wang.qxp_Layout 1  3/13/15  2:14 PM  Page 5



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Cadmus settings for Acrobat Distiller 9)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 2400
        /PresetName (Cadmus_Flattener_Presert)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


