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Executive Summary

This deliverable summarizes the dissemination aaddardisation activities carried out during theolehduration of
the CONCERTO project. This includes also demorismaictivities and liaisons to other projects.

The dissemination of project results is mainly tediato the project web page (including some padrstes references
to the project), publications in journals and mageg and participation to conferences, workshop®pssiums, other
ICT project meetings, as well as the organizatibmarkshops about eHealth. In addition, also derratisn events
with the exhibition of CONCERTO technology and simns as well as project collaborations/interacdicand
participation at other external events are reported

The web page is the primary mean for collecting disdeminating the project information and outcontiepublishes

information about the main project objectives amnel followed technical approach, but also reporsligt of already
published material. Publications are reported ffier whole duration of the project. Different confezes (e.g., Future
Networks and Mobile Summit 2013, IEEE Wireless Camwations and Networking Conference, IEEE Globecang

journals (e.g., IEEE Journal on Selected TopicSignal Processing and Signal Processing: Image Qorications or

IEEE Transactions on Vehicular Technology) havenbagdressed, even five book chapters have beetemvrithe

participation of project members at different coafeees, workshops, etc., for which a descriptidetdhas been
included, reflects how the dissemination of thejggbhas been carried out, in particular considgtive scope of the
related events and the reached audience. Notigetit@dyconsortium decided to organize three projemkshops in

conjunction with international conferences, i.¢ Mabihealth 2012, IEEE Healthcom 2013, and MoWR@t4.

Standardisation was mostly done by the industratners but also by one academic partner. NTUK aiely
involved in 3GPP, where the project requirementeHhzeen taken into account in the definition of thguirements on
the proximity services. TCS was participating a& Metwork Centric Operations Industry ConsortiuncMC®) and
in particular in the SAGM Real-Time Tactical Vidddobile Networking Technical Pattern that is devotedthe
transmission of video over Private Mobile Radios &mnbulances, fire fighters, and police forces. Ewosv, these
activities have been suspended due to scarcitienfts funding the work. TCS also follows standaadiion activities in
the MPEG group. SIEMENS was focusing its standattn activities on image/video compression at IEO/MPEG
and JCT-VC (a joint subgroup of MPEG and ITU-T SGA®3). Siemens was actively involved in standatiipna
body meetings and contributed to the extensiomeMHEVC standard towards higher bit depth, whiolalfy let to the
definition of suitable profiles for the compressiohmonochrome medical image content. For thism8igs also co-
chaired an MPEG Ad-hoc Group on “Coding of non-ceareaptured content”. Finally, also Kingston Unaigr has
collaborated with IEEE 1907.1 standardization grofgp “Network-Adaptive Quality of Experience (QoE)
Management Scheme for Real-Time Mobile Video Comipations”.

CONCERTO has planned and organized also meetindscaltaborations with other European projects, vite
objective to share results and approaches to asld@amon issues. Therefore, several events witlsVBSroject,
ENVISION, COMUNE, and MEDIVAL were held for infornian exchange on specific topics, e.g., Mobile IPv6
quality metrics in video applications, cross-lag@proaches, etc. Furthermore, also results wemedland exploited
across projects, e.g., in the area of multipathivedel of video streams and HTTP streaming. In adajt two
CONCERTO project partners exploited project resulthe context of a joint activity within the Eyrean Institute for
Innovation and Technology (EIT) in order to demaoatst further the HTTP-based streaming technolodyiclivwas
also investigated within CONCERTO.

Finally, CONCERTO technology was demonstrated at itvternational conventions, i.e., FIA 2014 and E@C2014.
There, the image/video streaming solution and théility management solution were showcased. Lastaast, the
full demonstration setup of the CONCERTO platforraswshown at a convention at the Hospital of Peringi2015,
which featured the main use case of “Ambulance Bntergency Area’, demonstrating the transmissiorvistfial
information (i.e., ambient video and ultrasound geastreams) from an ambulance to the hospital uing
transmission and also a further routing of theastre within the hospital.
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1 Introduction

This deliverable summarizes the dissemination aaddsrdization carried out by CONCERTO during thieole
project life-time (i.e., December 2011 until Febsu&015). It mainly gives information on the prdjegeb page,
partner’s web-site relevant references, publicatigim books, journals, conference proceedings, slags, etc.),
organization of dedicated workshops, participatiain conferences, clustering, concertation and stdimdion
meetings, achieved contributions to standardizapooject liaisons, and demonstration events.

All partners have contributed to dissemination atandardization initiatives. Typically, universgieand research
centres are more involved in the former, while stdal partners in the latter. However a contribotto almost all the
listed activities is supported by several projeanmbers in collaboration, though direct individuatalvement is
reasonable for standardization, where actual immhus standardization bodies is required. Fingllsgject clustering
and concertation meeting are more suitable forptmect main contractor. Though, some attemptstifiggering
collaborations with other EU funded projects haeh place being led by different partners in ttogget consortium.

Noticeably, some project activities (such as th@anized workshops) represent opportunities to camy
dissemination, collaboration, and exploitation @lbether. This has demonstrated definitely helpfulacquiring
feedbacks and suggestions for re-fining the projexk (e.g., use-case detailed specification) dutire whole lifetime
of CONCERTO, especially towards the beginning &f firoject, when a higher degree of flexibility ieegent for
tuning.

Last but not least, the projects achievements veEnmonstrated at several events, including two national
conventions and a dedicated CONCERTO conventiostowcasing the full CONCERTO solution.
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2 Dissemination activities

A large number of research and technology insstwtad organizations may be interested in the aehients of
CONCERTO, which will be emphasized by disseminattivities. Moreover, CONCERTO benefits from thigedt
participation of the Clinical Engineering and Infaation Systems department of the hospital of Paragid its
visibility in the world of healthcare services: theesence of the end-user in the consortium wikxgoited to directly
disseminate the project results among the concepneféssionals. Furthermore, test-bed or demosénreal-life,
properly selected as addressing the more integeatia-cases, represent also a mean of furthemuissgéon.

CONCERTO project dissemination is organized throdgferent channels: publications, workshops, dest@tions,
web page, collaborations and liaison with othefjgms, actions toward standardization and reguiafidnese activities
are described below.

e A project home page has been opened. General iafmmon CONCERTO scope, progress and partnership
is given. Public project documents are publishedhimhome page for dissemination purposes. Intiatdio
such a home page, some partners have includedajanfarmation about the project and links to their
official web site (see Appendix A3) or dissemingteject information using available social netwo(kee
Appendix A4).

* Most partners, especially universities, plan to lighbtheir work in different scientific forums, bke,
conferences and journals. Publications were writtethe fields of telemedicine, video coding, josdurce
and channel coding, multimedia content adaptatidh, networking and Quality of Service, wireless
transmissions and resource allocation. The sciemifiblications will be made in top press, journatsd
conferences of each of these fields to ensureGBBCERTO results will be well disseminated.

— Articles in recognised journals, mainly IEEE jousjanot neglecting other journals in the area of
telemedicine and ICT for medical applications, sashthe International Journal of Telemedicine and
Applications.

- Members of the consortium are journal editors gpeci&l issues on the topics of CONCERTO were
envisaged. For instance Dr. Martini (Kingston Umsity) is guest editor of a special issue series on
“Healthcare Applications and Services in Converdéstworking Environments” in the International
Journal of Telemedicine and Applications, which waasuitable dissemination vehicle for CONCERTO
results. A special issue on the topics addresse€@i@MCERTO will be organised in the IEEE MMTC E-
Letter.

— International conferences, such as IEEE Internati@onference on Image Processing (ICIP), IEEE
International Conference on Multimedia and ExpoME), IEEE GLOBECOM, IEEE ICC, IEEE
International Conference of Engineering in Mediciaad Biology (EMBC), IEEE International
Symposium on Biomedical Imaging (ISBI), IEEE Heaim, ICST Mobihealth, Computers in
Cardiology, Future Network & MobileSummit, and rgasthers were the in the focus of the publication
work.

— Exhibitions, Workshops and Symposiums, such aséatkieo Workshop, Mobimedia, World of Health
IT, etc. were further were opportunities for pultion as well as Workshops organized by the EC like
the NEM summit, the ICT Future Network & Mobile Sonit, and EUCNC.

— Press releases will be considered as well for theedhination of the final results of the projecttie
general public.

e The results were also included in Ph.D. thesigedlto CONCERTO'’s work. All scientific publicationsill
be reported on the homepage.

» The teaching, given by university partners, willtgpically based on the latest research resulteas€guently,
results from this project will be reflected in theurses offered to students. The information walltipically
first included in the postgraduate courses andihm later phases, the key topics will be included i
undergraduate courses.

The following sections will give further details time individual dissemination activities.

2.1 Project web site

The project website of CONCERTO is available unither domairnict-concerto.euThis website is the primary tool to
disseminate information about the project, its itssand actual efforts publicly available to peoallearound the world,
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and also to exchange private information betweenpttoject partners. In order to support the abaasy a TWiki
engine was applied as the basis of the websitavimtpusers to create, collaboratively edit or edelete pages via a
common web browser and supporting concurrent egdéimd enhanced versioning. Thanks to the effidisoiset of the
TWiki system the CONCERTO project website is easgperate and maintain, while also able to plags$sential role
both in dissemination and inside project commumicat

2.1.1 Link for news distribution: Events and News

Under the linkhttp://ict-concerto.eu/twiki/bin/view/Concerto/ExsAndNewsve created a page for distributing project
related news and advertisements of professionaitsVike workshops, etc. in regard of our work WittONCERTO.

2.1.2 Link for useful resources outside of the webpage: &¢ful links

In order to collect useful resources outside of phgject website, the page Useful links was createder the link
http://ict-concerto.eu/twiki/bin/view/Concerto/Us#finks Currently the webpage of the predecessor praédiP7
ICT CONCERTO called FP7 ICT OPTIMIX is listed toget with the separate website created for CONCERTO’
mobility management framework called mip6d-dtg://www.mip6d-ng.nét/ mip6d-ng is a new implementation of
Mobile IPv6 for Linux, specifically designed for G@ERTO’s requirements. The plugin-based modularigtes
ensures easy extension, and the wide-range of m®dudkes it a good choice for various applicatidime mip6d-ng
website offers a development mailing list, downlgadsibilities for Linux sources and Android ROMwa detailed
documentation page about the installation and ushgiee framework. The website also implementseavdl section
operating in an efficient blog layout to help disdeation of novel results, current efforts and upgm/past events in
regard of efficient, fine-grained, and cross-lagptimized IPv6 mobility management topics.

2.1.3 Other online dissemination channels

In addition to the project webpage, the consortused other channels to disseminate project eveatsepts and
results. In particular, a twitter account was eda@ICTConcerto on which several project news gmihtes have
been posted. Some videos of the project have &lsn posted on YouTube. Finally, the CONCERTO pidjes been
advertised on web pages and LinkedIn accountsroégaf the partners of the project.

2.2 Publications

2.2.1 Books or Book Chapter

[1] J. Kovacs, L. Bokor, Z. Kanizsai, and S. Imhetelligent Multimedia Technologies for Networkigpplications:
Techniques and Tools, chapter Review of Advancetility Solutions for Multimedia Networking in IPvéaages 25-
47. Number Hershey, PA, USA. IGI Global, 2013.

Abstract IPv6 is the new version of the Internet ProtgdB), which is expected to be introduced for thdevaudience
in the forthcoming years. IPv6 comes with a hug@am of improvements compared to the currently sfdead IP
version (IPv4), while it keeps the same concepbaaics. For instance, IPv6 has a comprehensivédailtein scheme
for mobility management with a great set of addibfunctionality, while IPv4 has only an extensfon this purpose
(and it is usually not implemented). Considering thvolution of telecommunication architectures tava
heterogeneous all-IP fixed-mobile convergent mudtifa-provisioning system, it is now obvious thatlyothe
appearance of IPv6 could extend the infrastrudtuepe with the emerging scenarios and use-cabéschapter will
provide a broad introduction of the advanced IPs&tdres and will guide the readers from the basfidke new IP
protocol family to its complex feature set and powe support multimedia communications in the mippitentric
Future Internet. Optimization techniques to furtleerease the adequacy of IPv6 for mobile multimedie also
presented along with the description of severaaesh directions.

Relation with the project workthis work is related to WP5, as it studies différmobility management schemes built
upon the Mobile IPv6 standards family in regardtloéir capabilities for advanced multimedia transiois and
optimization.

[2] C.T. Hewage, M.G. Martini, H. Appuhami Ralalaged C. Politis, "Real-Time 3D QoE Evaluation ofMdb3D
Media " inNovel 3D Media Technologiekondoz, A.; Dagiuklas, T., Eds., Springer, 20dgd, 163-184.

Abstract Recent wireless networks enable the transmigsidigh bandwidth multimedia data, including adveah@&D
video applications. Such wireless multimedia systetmould be designed with the purpose of maximitimegquality
perceived by the users. For instance, quality patars can be measured at the receiver-side antbdekl to the
transmitter for system optimization. Quality evdlaa of impaired 3D video is critical in a numbdrszenarios, from
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telemedicine and 3D tele-surgery to broadcastiMpasuring 3D video quality is a challenge due touanber of

perceptual attributes associated with 3D video wigwe.g., image quality, depth perception, nahasas$). Subjective
as well as objective metrics have been developedetmsure 3D video quality against different artdatlowever most
of these metrics are Full-Reference (FR) qualitytrive and require the original 3D video sequencentmasure the
quality at the receiver-end. Therefore, these atearviable solution for system monitoring/update ‘the fly.” This

chapter presents a Near No-Reference (NR) qualdyienfor color plus depth 3D video compression madsmission
using the extracted edge information of color insagad depth maps. This work is motivated by the that the

edges/contours of the depth map and of the cornglipg color image can represent different deptlelieand identify
image objects/boundaries of the corresponding caoltage and hence can be used in quality evaluaflidre

performance of the proposed method is evaluatediffarent compression ratios and network condgiohhe results
obtained match well those achieved with its coyagrFR quality metric and with subjective testihvonly a few

bytes of overhead for the original 3D image seqaergside-information.

Relation with the project workthis work is related to WP3.

[3] M.G. Martini, C.T. Hewage, M. M. Nasralla and. @gnenoski, "QoE Control, Monitoring and Managetmen
Strategies" ilMMultimedia Quality of Experience (QOE): Current 8t&aand Future Requirementstzori, L.; Dagiuklas,
T.; Chatzimisios, P.; Chen, C., Eds., Wiley, 2014.

Abstract: In recent years, the concept of quality of ser(i@eS) has been extended to the new concept oftyuli
experience (QoE) reflecting the experience of ther @ccessing the provided service. Experienceds @and context-
dependent. However, subjective QoE evaluationni® ttonsuming and not suitable for use in close@ mdaptation,
hence objective, rather than subjective, QoE etialnanables optimal use of the available resoubzesed on the
defined objective utility index. The main aim ofhéeving a satisfactory QoE for the users of a systan be afforded
at different layers of the protocol stack. This bahapter presents a review of recent strategieQ&E monitoring,
control and management, including new solutionppsed by the authors.

Relation with the project workthe paper is related to WP3 , WP4 and WP5 ailbwiing a detailed review of the
topic, presents results achieved in the CONCERTaept in the areas of quality of experience evatmaf{WP3), and
quality of experience management strategies basetdoss-layer design and content/context awaresyataptation.

[4] N. Khan and M.G. Martini, "Resource Allocaticand Scheduling for Video Transmission over LTE/LAE-
Wireless Systems" iflResource Management in Mobile Computing Environsnévitvromoustakis, C.; Pallis, E.;
Mastorakis, G., Eds., Springer, 2014.

Abstract Quality of Service requirements for video streagnover LTE networks are quite stringent and muastriet
for all active flows. Hence, resource allocation @cheduling at the MAC layer of an LTE system Ilnees extremely
important in determining the overall system perfante. Different strategies can be adopted to sth@reesources
among the users. Some of them assume knowledgdasfnel information and allocate more resources sersu
experiencing better channel conditions in ordemiximise the cell throughput. However, for realdiegpplications
such schedulers are incapable of providing fairrmeaeng users. Achieving a good trade-off betweénieficy and
fairness is critical for scheduling strategies.sTbook chapter presents the different aspectshaftkding strategies for
multimedia transmission on the downlink of LTE netls, highlighting how these tackle the aforemargibtrade-off,
and introduce solutions proposed by the authoeasltiress it.

Relation with the project work:his work is related in particular to WP5.

[5] M.G. Martini, C.T. Hewage and M. M. Nasralla3D robotic surgery and training at a distance'3D Future
Internet Media Kondoz, A.; Dagiuklas, T., Eds., Springer, 2013.

Abstract: The usage of 3D images and video in medical surgedytraining applications contributes in the psavi of
more natural viewing conditions and improved disgis@nd operation. This is enabled by the recevdirazks in 3D
video capturing and display technologies, as wekdvances in robotics and network technologies.|atest advances
in robotic surgery enable the performance of mammgisal procedures; in particular, recent 3D endpss have
improved the performance of minimally invasive soaf) procedures. Based on these advances, perfgrimin
visualizing in real-time surgical procedures atigtahce can be envisaged. In this chapter, we presesview of 3D
robotic surgery and tele-surgery applications apérdormance evaluation of 3D robotic tele-surgamg training over
wireless networks based on the long term evolutidiE) 3GPP standard. Different scheduling strategiee compared
and results are analysed in term of the resultiraity of experience for the surgeon.
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Relation with the project workthis chapters addresses the medical training useaxad in particular the transmission
of 3D surgical video to multiple users for trainipgrposes.

2.2.2 Journals and magazines

[6] M. Razaak, M.G. Martini and K. Savino, "A Studyn Quality Assessment for Medical Ultrasound Video
Compressed via HEVCJEEE Journal of Biomedical and Health InformatidsEHI), vol. 18, no. 5, pp. 1552-1559,
Sep 2014.

Abstract The Quality of Experience (QoE) and Quality of SeevQoS) provided in the healthcare sector atécaliin evaluating
the reliable delivery of the healthcare servicesvjgled. Medical images and videos play a major melenodern e-health services
and have become an integral part of medical datarunication systems. The quality evaluation of iweddmages and videos is an
essential process, and one of the ways of addge&smvia the use of quality metrics. In this papwe evaluate the performance of
seven state of the art video quality metrics wilspect to compressed medical ultrasound video segse We study the
performance of each video quality metric in repnéisg the diagnostic quality of the video, by ewlng the correlation of each
metric with the subjective opinions of medical estpeThe results indicate that the Visual InformoatiFidelity (VIF), Structural
Similarity Index Metric (SSIM), and Universal Quglilndex (UQI) metrics show good correlation withetsubjective scores
provided by medical experts. The tests also ingatti the performance of the emerging video compesstandard, High
Efficiency Video Coding (HEVC), for medical ultraswivideo compression. The results show that, udiBYC, a diagnostically
reliable compressed ultrasound video can be olitdarecompression with values of the quantizatiaremeter, QP, upto 35.

Relation with the project workkhe article presents the results of the qualitesament studies performed by Kingston
University and the medical doctors in the HospifalPerugia on the cardiac ultrasound video sequeacquired in the
Hospital. The work has been performed within WP3

[7] M.G. Martini, "Cross-layer Design for Qualityren Multi-user Multimedia Transmission in Mobiletworks ,"
IEEE MMTC e-lettersMar 2013.

Abstract A critical problem in next generation wireless nmkdia networks is how to efficiently ensure goaidy
video streaming over a multiple access wirelessblbwith shared communications resources. The aiairof
achieving a satisfactory Quality of Experience (Qfif the users of the system can be affordedftgrdnt layers of
the protocol stack. This paper presented the nsecis of quality-driven design for multimedia sarission over
mobile networks, including cross layer-design swgas, signalling proposals, and quality assessarahtitility design,
also highlighting design issues and open pointmeSecent results have been also presented.

Relation with the project worki he article presents some of the concepts elalwbreitbin the CONCERTO project in
WP3, WP4, and WP5.

[8] W. M. Gifford and A. Conti and M. Chiani and M. Win, “On the SNR Penalties of Ideal and Nonaid8ubset
Diversity Systems,” IEEE Transactions on Informatitheory, vol. 58, n. 6, pp.3708-3724, June 2012.

Abstract Subset diversity (SSD) techniques, which selext eombine the signals from a subset of the availab
diversity branches, are important for practicalelss systems. This paper characterizes the penfmenloss, or
signal-to-noise ratio (SNR) penalty, of one SSDtesyswith respect to another. Both ideal and nomdiddannel
estimation are considered, and the analysis isd v&i the important case of arbitrary two-dimensiosignal
constellations. Expressions are given for the a$gtigp SNR penalty, for both small and large SNRy, &l the
comparisons considered. Additionally, we developrtats and approximations to quantify the performaot®ne
system in terms of another for all SNRs of inter&strthermore, for some signal constellations, weve the exact
SNR penalty of a non-ideal system with respechtaaal system, as well as the exact penalty assativith two non-
ideal systems with varying degrees of estimatiogrgyn The SNR penalty enables the assessmenttehsygensitivity
to channel estimation energy, combining architegtand signal constellation.

Relation with the project workthis work is related to WP5, as it studies theantpf channel estimation accuracy on
the performance of subset diversity systems, ctlyrapplied to modern wireless communication stadsla

[9] S. Cicald, A. Haseeb and V. Tralli, “Fairnesseoted multi-stream rate adaptation using scalatbeo coding,”
Signal Processing: Image Communication, Elseviglt, % n. 8, pp. 800-813, Sep. 2012.
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Abstract: In the delivery of video services like video omtnd, IP-TV, sport broadcasting, as well as remnéti
streaming, the end-user expectation is to receiee Hest feasible quality independently of the paldir video
complexity, even in the presence of packet lossethis scenario, rate adaptation is required ttntpe the overall
quality, whereas fairness is an important issu¢ hlaa to be addressed. In this paper we proposeltasitieam rate
adaptation framework with reference to the scalafideo coding (SVC) extension of the H.264/AVC stard with

medium grain scalability (MGS). We first define engral discrete multi-objective problem with thenadb maximize
the sum of assigned rates, while minimizing thdedénces among the expected distortions, underted Ivit-rate
constraint. A single-objective problem formulatienthen derived by applying a continuous relaxatibmally, a
simplified continuous semi-analytical model that@ately estimates the rate—distortion relation$biboth error-free
channel and packet-erasure channel is also prope#aidh allows us to derive an optimal and low-coemjiy

procedure to solve the relaxed problem. Unequaueeaprotection (UXP) is also considered and desigo suitably
shape the rate—distortion relationship for differealues of RTP packet-loss rate. The numericallteshow the
goodness of our framework in terms of error gapwbeh the relaxed and its related discrete solutang the
significant performance improvement achieved wéspect to an equal-rate adaptation scheme.

Relation with the project workThis work is related to both WP4 and WP5, as ihoceons the problem of rate
adaptation for scalable video in the context oflgiss transmission.

[10] A. Zanella and M. Chiani, “Reduced ComplexiRpwer Allocation Strategies for MIMO systems witimgular
Value Decomposition,” Vehicular Technology, IEEEafmsactions on, vol. 61, n. 9, pp. 4031-4041, N6GL22

Abstract: We consider wireless multiple-input-multiple-outp(MIMO) systems in fading environments, with
frequency flat fading, channel state informatiorbath transmitter and receiver sides, and lineacquing based on
singular value decomposition (SVD). The optimalugioh for these MIMO SVD systems, in terms of avhigle rate,
requires water filling to optimally allocate powéo the different channel eigenmodes. Alternativelgduced
complexity power allocation methods can be employ&d propose two power allocation techniques tim&t pequire
statistical knowledge of the channel matrix coéffits and do not need knowledge of the instantaealues of the
channel state. To study these power allocation ogsthwe introduce a new expression for the exattilition of the
eigenvalues of Wishart matrices, where the prolphiénsity function of the Ith largest eigenvalaajiven as a sum of
terms of the form fe-x 6. The expression is here used, in the context diGISVD systems, to obtain the achievable
rate for both zero-outage and nonzero-outage giemteWe show that low-complexity methods haveqrerince very
similar to water-filling methods.

Relation with the project workthis work is related to WP5, as it studies low-pterity power allocation techniques
for MIMO communication systems. Low-complexity témals having just statistical information on thelimchannel
can benefit from such a power allocation strategjgce it allows achieving quasi-optimal performanmcgerms of
throughput.

[11] Liva, G.; Pulini, P.; Chiani, M., "On-Line Cstruction of Irregular Repeat Accumulate CodesHacket Erasure
Channels,'Wireless Communications, IEEE Transactions wal.12, no.2, pp.680,689, February 2013.

Abstract:In many applications erasure correcting codes se€l to recover packet losses at high protocol staeks.

The objects (e.g. files) to be transmitted oftenehaariable sizes, resulting in a variable numbiepackets to be
encoded by the packet-level encoder. In this paggorithms for the (on-line) flexible design ofrpg-check matrices
for irregular-repeat-accumulate codes are invegthalrhe proposed algorithms allow designing it fagnner parity-
check matrices that are suitable for low-complexitgximum-likelihood decoding. The code ensemblasegsed by
the algorithms are analyzed via extrinsic informattransfer charts. Numerical results show howdésigned codes
can attain codeword error rates as low as 107{-%heut appreciable losses w.r.t. the performancedetlized

maximum-distance separable codes. Finally, we athglyproposed codes to the upcoming aeronauticairamication

standard, showing large performance improvements paoving the efficiency and the flexibility of thdeveloped
method.

Relations with the project worKhis work is related to WP4 (T4.3), as it concgrasket-level protection techniques to
be implemented at the upper layers of the commtinitatack to recover from packet losses. Theskeniqaoes are
particularly suitable in delay-sensitive applicasavhere retransmissions are not appropriate.

[12] C. La Palombara, V. Tralli B. Masini and A.ofti, “Relay-Assisted Diversity Communications,” HE
Transactions on Vehicular Technology, vol. 62, mA. 415-421, Jan. 2013
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Abstract: Relaying and diversity methods improve wirelessiwecmnications by jointly exploiting the benefits méde
cooperation, multiple-channel reception, and distied processing. We develop a framework for deaighanalysis of
relay-assisted diversity communications accountiog 1) node positions; 2) link characterization; Giversity
methods; 4) distributed coding and constellatigmaling; and 5) power allocation. The frameworkislt on a simple
model for assessing the frame error probabilityRJF&s a function of radio-link characteristics, d@nenables a clear
understanding of how the aforementioned aspectctathe performance. A novel FEP-optimal powercaltimn is
developed and compared with other allocation tepkes such as uniform, destination-balanced (D-lbald); and
relay-balanced (R-balanced) power allocations. Restiow the effectiveness of the novel power allion technique
for various distributed codings and provide insgginto the operation of relay-assisted diversitstams.

Relations with the project worK:his work is related to WP5 (T.5.3), as it propoaa analytical framework to optimize
the performance of MIMO wireless communicationshwigélaying. Applications with strict requirementsterms of
delay and throughput (e.g. real-time videos angramtive communications) can benefit from the psagbapproach.

[13] Chao Xu, S. Sugiura, Soon Xin Ng and L. HanZpatial Modulation and Space-Time Shift Keyingptithal
Performance at a Reduced Detection ComplexitylEEE Transactions o€ommunicationsyol.61, no.1, pp.206-216,
January 2013.

Abstract: In this paper, we propose a comprehensive redooegblexity detector both for hard-decision-aidedvad
as for the soft-decision-assisted Spatial Modutat{SM)/Space-Time Shift Keying (STSK). More expligi the
detection of the SM scheme, which activates a singe out of M antennas to transmit a single LP3¥WFymbol,
may be carried out by detecting the antenna aativahdex m and the LPSK/QAM symbal separately, so that the
detection complexity may be reduced from the oafeé®(M - L) to the lower bound of O(M + lgd.). However, the
QAM aided STSK hard detection proposed in [1] ressuh a performance loss. Furthermore, the Max-MAP
algorithm proposed for soft STSK detection in [2]lyotakes into account the maximum a posterioribphnlities,
which also imposed a performance degradation. Towverein this paper, we propose a novel solutiarhird-decision-
aided SM/STSK detection, which retains its optipaiformance, despite its reduced detection complexhen either
LPSK or LQAM is employed. Furthermore, we propose treduced-complexity Approx-Log-MAP algorithm
conceived for the soft-decision-aided SM/STSK dtedn order to replace the suboptimal Max-Log-MAlBorithm.

Relation with the project work:his is related to the ongoing work on complexaguction in WP5.

[14] J. Hu, L. Yang and L. Hanzo, "Maximum Avera§ervice Rate and Optimal Queue Scheduling of Delay-
Constrained Hybrid Cognitive Radio in NakagamiiRgdChannels”, IEEE Transactions on Vehicular Tetbgy.

Abstract As a promising technique of improving the achldeabandwidth efficiency, cognitive radio (CR) has
attracted substantial research attention from Ibiathacademic and industrial communities. In ordeimiprove the
performance attained by the secondary user (SWpwel hybrid CR system is proposed, which combities
conventional interweave and underlay paradigmsfdrancing the chance of the SU to access the specfpueuing
theory is invoked in this paper for analysing thgact of the primary users (PU) maximum toleraldéay on the
performance of the SU. Multiple queues are assuimethe SU, who is engaged in video communicatiypart from
the Poisson traffic generation, we also model thesic Nakagamim fading channel as a Poisson gepriccess by
utilizing the outage probability in the presence obfchannel interference. We optimize both the Hybri
interweave/underlay procedure for maximizing therage service rate iS,max of the SU, and the quselesduling
scheme, for the sake of minimizing the overall agerdelay. As a result, the overall average ddialysoSU is reduced
by up to 27% and 20% compared to the proportionrandd-robin schemes, respectively.

Relation with the project workfhis work is part of the recent developments in i@tdige Radio, which is being dealt
within Task 5.3.

[15] Li Li, Li Wang and L. Hanzo, "Differential letference Suppression Aided Three-Stage ConcatkBatecessive
Relaying", IEEE Transactions on Communications,8®Ino.8, pp.2146-2155, August 2012.

Abstract: Conventional single-relay aided two-phase cooperatietworks employing coherent detection algorithms
incur a significant 50% throughput loss. Furtherear is unrealistic to expect that in additiontbhe task of relaying,
the relay-station would dedicate further precicesources to the estimation of the source-to-rdt@ycel in support of
coherent detection, which would consume extra gnesgended in power-hungry channel estimation. riagep to
circumvent these problems, we propose successiaging employing noncoherent detection schemes.rukial
challenge in this context is that of suppressimgdiiccessive relaying induced interference, dedensing with any
channel state information (CSI). We overcome thiallenge by introducing a novel adaptive Newtoroatgm based
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multiple-symbol differential interference suppress(MS-DIS) scheme. We demonstrate that our systezapable of
near-error-free transmissions at low signal-to-@o#ios.

Relation with the project workthis work is related to WP5. More specifically,diéals with the successive relaying
schemes, which we are developing for cooperatit@arés in Task 5.3.

[16] L. Li, L. Wang and L. Hanzo, "Successive AF/Relaying in the Cooperative DS-CDMA Uplink: Capgsci
Analysis and Its System Architecture”, in IEEE T3actions on Vehicular Technology, vol.62, no.26pp-666, Feb.
2013.

Abstract: A successive-relaying-aided network (SRAN) is desiyfor a multiuser spread-spectrum scenario ceedei
for noncoherent (NC) detection to convert the tgp®0% half-duplex relaying induced throughput lass potential
user-load reduction of the code-division multipteess (CDMA) system, where the NC allows us to chtbe extra
power consumption imposed by channel estimation.cdfamence by evaluating the NC discrete-input—ooiotiis-
output memoryless channel (DCMC) capacity of bdin amplify-and-forward-based (AF) and decode-amuardiod-
based (DF) SRANSs in the direct-sequence CDMA (DSVI2Dp uplink (UL). While NC detection has the addeghiefit
of eliminating both the pilot overhead and the poeiwengry channel estimation, it tends to form amefloor at high
Doppler frequencies. We mitigate this problem usmmgltiple-symbol detection, which increases theedgbn
complexity upon extending the detection window. dflin a relay-aided soft-input—soft-output multigggmbol
differential sphere detection (SISO-MSDSD) CDMA ireg is proposed, which significantly reduces thetem's
complexity without sacrificing its performance.

Relation with the project work:his is related to Task 5.3.

[17] Hoang Anh Ngo, Sohail Ahmed, Lie-Liang Yang, Hanzo, "Non-Coherent Cooperative Communications
Dispensing with Channel Estimation Relying on Erasinsertion Aided Reed-Solomon Coded SFH M-ary FSK
Subjected to Partial-Band Interference and Rayléigting”, IEEE Transactions on Communications,6@!.no.8,
pp.2177-2186, August 2012.

Abstract: The rationale of our design is that although mathhe literature of cooperative systems assumefegie
coherent detection, the assumption of having aayél estimates at the relays imposes an unredsdmaiolen on the
relay station. Hence, non-coherently detected Femdmon (ReS) coded Slow Frequency Hopping (SFkistesl M-
ary Frequency Shift Keying (FSK) is proposed fooperative wireless networks, subjected to bothigdasaind
interference and Rayleigh fading. Erasure inseititih assisted ReS decoding based on the jointmamxi output-ratio
threshold test (MO-RTT) is investigated in orderewealuate the attainable system performance. Cadptrr the
conventional error-correction-only decoder, thesBtieme may achieve an E_b/N_0 gain of approxim&tel at the
Codeword Error Probability, P_w, of 107°-4}, whemmploying the ReS(31,20) code combined with 32-FSK
modulation. Additionally, we evaluated the systep@sformance, when either equal gain combining (E@Gelection
combining (SC) techniques are employed at the mh#tin's receiver. The results demonstrated thttdrpresence of
one and two assisting relays, the EGC scheme azhigains of 1.5 dB and 1.0 dB at the P_w of 10°{+6kpectively,
compared to the SC arrangement. Furthermore, welgnated that for the same coding rate and pasiket the
ReS(31,20) code using El decoding is capable gbeytdrming convolutional coding, when 32-FSK modiola is
considered, whilst LDPC coding had an edge ovenbmye two schemes.

Relation with the project workThis is also part of the extensive work which we aonducting on cooperative
communications under the framework of WP5, parddylTask 5.3.

[18] M.I. Kadir, S. Sugiura, Jiayi Zhang, Sheng €tend L. Hanzo, "OFDMA/SC-FDMA Aided Space-Time fEhi
Keying for Dispersive Multiuser Scenarios"”, IEEEamsactions on Vehicular Technology, vol.62, nod.408-414,
Jan. 2013.

Abstract: Motivated by the recent concept of space-time dt@fting (STSK), which was developed for achieving a
flexible diversity versus multiplexing gain tradgofre propose a novel orthogonal frequency-divisiomtiple access
(OFDMA)/single-carrier frequency-division multipbeecess (SC-FDMA)-aided multiuser STSK scheme fegudency-
selective channels. The proposed OFDMA/SC-FDMA STS&teme can provide an improved performance in
dispersive channels while supporting multiple user& multiple-antenna-aided wireless system. Furtiore, the
scheme has the inherent potential of benefittiognfthe low-complexity single-stream maximum-likeldd detector.
Both an uncoded and a sophisticated near-capamitget OFDMA/SC-FDMA STSK scheme were studied, arirth
performances were compared in multiuser widebandtipterinput-multiple-output (MIMOQO) scenarios. Exgitly,
OFDMA/SC-FDMA-aided STSK exhibits an excellent mperhance, even in the presence of channel impais
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to the frequency selectivity of wideband channalsl proves to be a beneficial choice for high-capauultiuser
MIMO systems.

Relation with the project work:his is related to WP5.

[19] Y. Huo, C. Zhu and L. Hanzo, "Spatio-Tempaditatative Source-Channel Decoding Aided Video Traission"
IEEE Transactions on Vehicular Technology.

Abstract: Low-complexity uncompressed video transmission mete requirements of home networking and
quality/delay-sensitive medical applications. Hericattracted research-attention in recent yeate Tedundancy
inherent in the uncompressed video signals mayxXmoiéed by joint source-channel decoding for impng the
attainable error resilience. Hence in this treati®e study the application of iterative joint sountennel decoding
aided uncompressed video transmission, where aetioelinherent in the video signals is modelledabfirst-order
Markov process. Firstly, we propose a spatio-temlpgoint source-channel decoding system using airsie
systematic convolutional codec, where both thezomtial and the vertical intra-frame correlationsaadl as the inter-
frame correlations are exploited by the receivende relying on three-dimensional (3D) informatexthange. This
scheme may be combined with arbitrary channel cod&ben we analyze the three-stage decoder’s cpenwee
behavior using 3D EXIT charts. Finally, we benchknie attainable system performance against a emfplideo
communication systems, including our previouslyposed 2D scheme, where only intra-frame correlatioere
exploited without invoking a channel codec. Our Wation results show that substantial Eb /NO improents are
attainable by the proposed technique.

Relation with the project workthis study is a continuation of the ongoing workithre terative joint source-channel
decoding aided uncompressed video transmissiorghagipart of Task 3.1.

[20] C.T. Hewage and M.G. Martini, "Quality of Exjence for 3D video streaming/EEE Communications
Magazine May 2013.

Abstract: In this article we present and discuss in detail lartefacts introduced during 3D video streamiffgca the
end user perception and how we could use real-tjoadity evaluation methodologies to overcome theféects. The
observations presented can underpin the design wfiref QoE-aware 3D video streaming systems.

Relation with the project worki:his work is related to WP3.

[21] C.T. Hewage and M.G. Martini, "Edge based RediiReference Quality Metric for 3D Video Compreasand
Transmission,IEEE Journal of Selected Topics in Signal Procegsml. 6, no. 5, pp. 471-482, 2012.

Abstract: 3-D video applications are delivered over a ranfalifferent transmission systems. In order to jev
demanding customers with a better service overliabie communication channels, compression andstréssion
system parameters can be changed “on the fly."ifferactive 3-D video services, video compressian be adapted
(e.g., it can be made more robust and/or rate adgtased on the quality measured at the recdivbas been shown
that measuring the (3-D) video quality at the reeeside, and using this information as a feeditackne tune the
system parameters result in improved performansaéh systems. However, measuring 3-D video quafityg Full-
Reference (FR) quality metrics is not feasible ttuthe need of the original 3-D video sequenchatéceiver-side for
comparison. Therefore, this paper proposes a RdeReéerence (RR) quality metric for color plus deftD video
compression and transmission, using the extraalgd eformation of color plus depth map 3-D vid&his work is
motivated by the fact that the edges/contours efdbpth map can represent different depth levedsthis can be
considered for measuring structural degradatioriaceS depth map boundaries are also coincident \lid
corresponding color image object boundaries, edfpernation of the color image and of the depth nsapompared to
obtain a quality index (structural degradation) fioe corresponding color image sequence. The pesafioce of the
method is evaluated for different compression satimd network conditions. The proposed method aekigood
results compared to its counterpart FR quality imetvith a lower overhead for side-information.

Relation with the project work:his work is related to WP3. Note that this workrtad prior to CONCERTO kick-off.

[22] M.G. Martini, B. Villarini and F. Fiorucci, "Aeduced-reference perceptual image and videotguadtric based
on edge preservationiurasip Journal on Advances in Signal Processuad. 66, 2012.

Abstract: Objective image/video quality metrics which actelarepresent the subjective quality of procedseajes

are of paramount importance for the design andsagsent of an image compression and transmissidarsyfn some
scenarios, it is also important to evaluate thdityuaf the received image with minimal refereneethe transmitted
one. For instance, for closed-loop optimizatioradfansmission system, the image quality measurdeavaluated at
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the receiver and provided as feedback informatiothé system controller. The original image — ptamicompression
and transmission — is not usually available atrémeiver side, and it is important to rely at teeaiver side on an
objective quality metric that does not need refeeeor needs minimal reference to the original imdde observation
that the human eye is very sensitive to edge antbaoinformation of an image underpins the propo$saur reduced
reference (RR) quality metric, which compares eidf@rmation between the distorted and the originsge. Results
highlight that the metric correlates well with setijve observations, also in comparison with comipnaised full-
reference metrics and with a state-of-the-art redueference metric.

Relation with the project work:his work is related to WP3.

[23] M.G. Martini, C.T. Hewage and B. Villarini, lage Quality Assessment based on Edge PreservaS8anal
Processing: Image Communicatiorol. 27, no. 8, pp. 875-882, Sep 2012.

Abstract: This work presents an alternative to the videdityumetric designed in [22] where the displacemeitdges
in the corrupted images is considered. This metriwvides better performance than [22] at the cbst glightly higher
complexity. Results highlight that the metric cdates well with subjective observations for thefafiént image
databases considered, also in comparison with cartymused full-reference metrics and with a statéhefart reduced
reference metric.

Relation with the project worki:his work is related to WP3.

[24] [96] E. Piri and H. Schulzrinne, "Scaling Netd Information Services to Support HetNets and @it
Spectrum Access”, idournal of Communications and Netwarksl. 16 no. 2, April 2014.

Abstract: Wireless network information services allow endteyns to discover heterogeneous networks and spectr
available for secondary use at or near their ctri@ration, helping them to cope with increasingffic and finite
spectrum resources. We propose a unified archiee¢hat allows end systems to find nearby baséostthat are
using either licensed, shared or unlicensed spect@uaross multiple network operators. Our study waials the
performance and scalability of spatial databas@ingt base station coverage area geometries. Theurament results
indicate that the current spatial databases perfeetheven when the number of coverage areas iglaege. A single
logical spatial database would likely be able toséathe query load for a large national celluf@twork. We also
observe that coarse geographic divisions can ggnifly improve query performance.

Relation with the project workhis work is related to WP2 and WP5.

[25] N. Varga, L. Bokor, A. Takacs, Android-basedsibed and Demonstration Environment for Crossrlaye
Optimized Flow Mobility, LECTURE NOTES OF THE INSTUTE FOR COMPUTER SCIENCES SOCIAL-
INFORMATICS AND TELECOMMUNICATIONS ENGINEERING (ISN: 1867-8211) (elSSN: 1867-
822X) 137: pp. 282-292, 2014.

Abstract: Nowadays, the spreading and development of madtéss mobile devices together with the proliferatd
different radio access technologies make possiblgsérs to actively benefit from the advances ¢édogeneous and
overlapping wireless networks. This fact and theyivay characteristics of mobile applications in meaf the required
network resources and Quality of Service paramdaterske elaboration of effective flow-based molilihandling
algorithms and their cross-layer optimization. Anguito help research and development in the abqie, tae propose
an advanced, Android-based testbed and demonstraticironment incorporating a cross-layer optima@aplatform
and a flow-aware, client-based mobility managensafiteme. The testbed relies on MIP6D-NG, which dient-
based, multi-access Mobile IPv6 implementation wiliferent extensions (e.g., Multiple Care-of Adsbkes
registration, Flow Bindings etc.) and an advanaeds:layer communication API. We also introduceadaptive flow
handover system for multi-access environments baseaztoss-layer information transfer between thglieptions and
the MIP6D-NG core, all implemented and evaluatethnproposed testbed.

Relation with the project workthis work is related to WP2 and WP5.

[26] N. Varga, L. Bokor, S. Bouroz, B. Lecroart, Fakacs, Client-based and Cross-layer Optimized Mmbility for
Android Devices in Heterogeneous Femtocell/Wi-Fivtrks*, Procedia Computer Science, Volume 40, 20aes
26-36, ISSN 1877-050%1tp://dx.doi.org/10.1016/j.procs.2014.10.028

Abstract: The number of subscribers accessing Internet ressidrom mobile and wireless devices has beeedsing
continually since i-mode, the first mobile Interrsgtrvice launched in 1999. The handling and suppbdramatic
growth of mobile data traffic create serious chajles for the network operators. Due to the spregadinWLAN
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networks and the proliferation of multi-access desi offloading from 3G to Wi-Fi seems to be a peimg step
towards the solution. To solve the bandwidth litidta and coverage issues in 3G/4G environmentstdeslis became
key players. These facts motivate the design aneldpment of femtocell/Wi-Fi offloading schemes.nfing to

support advanced offloading in heterogeneous néiyan this paper we propose a client-based, deyss-optimized
flow mobility architecture for Android devices ierhtocell/Wi-Fi access environments. The paper ptesbe design,
implementation and evaluation details of the af@etioned mechanisms.

Relation with the project workhis work is related to WP2 and WP5.

[27] N. Varga, L. Bokor, A. Takacs, Context-awafev6é Flow Mobility for Multi-sensor Based Mobile Rait
Monitoring and Tele-consultation, Procedia Comp@erence, Volume 40, 2014, Pages 222-229, ISSN -0809,
http://dx.doi.org/10.1016/j.procs.2014.12.030

Abstract: Recently, the rapid growth of multi-access moliiéices interconnected with different wearable igiosl
sensors via Body Area Network (BAN) play an inciegly important role in healthcare systems and glev
significant solutions for scenarios of home healtb¢ real-time remote/mobile patient monitoring abéjuitous tele-
consultation. The proliferation of different radaccess technologies make possible mobile healthgaktealth)
services to actively benefit from the advances efetogeneous and overlapping wireless networks. VEmging
characteristics of mHealth applications (particlylalifferent real-time monitoring solutions) in mesaof the required
network resources and Quality of Services paraméteoke elaboration of effective flow-based mdpilnanagement
algorithms. Aiming to provide a transparent andcafht mobility infrastructure for the mHealth fieive designed and
developed a context-aware IPv6 flow mobility mamagat scheme for Android focusing on mobile patm@ohitoring
and tele-consultation use-cases in a multi-senseirament. The proposed solution incorporates @sstayer
optimization platform and relies on MIP6D-NG, whiéh a client-based, multi-access, flow-aware MolRv6
implementation. We have implemented a real-lifetiragnsor testbed architecture where the propogstéra with its
adaptive flow handover scheme was evaluated.

Relation with the project workthis work is related to WP2 and WP5.

[28] Kara, P.A.; Bokor, L.; Imre, S., Analysis afsessment alteration phenomena of subjective gudliéxperience
measurements in 2D and 3D mobile video serviceSOSBOMMUNICATIONS JOURNAL VI:(2) pp. 1-11. 2014.

Abstract: The growing importance of Quality of ExperienceenQuality of Service demands precise results & th
monitoring of experienced quality; empirical assesst of subjective QOE measurement on perceivedityua
expected to deliver accurate reflection of realifjie goal of this paper is to highlight potentiatoes in existing
subjective QoE measurement methodologies. Our apprdocuses on a special topic of distortions chusg
preconceptions based on prior technical knowledgevaluation measurement test subjects. The pagsepts two
series of measurements where the test subjectsamene of the service parameters during the evaluaf the given
services. The paper specifies the identified digstophenomenon and shows how cognitive dissonpleged a role in
the formation of evaluation patterns and the digiorof the Mean Opinion Score.

Relation with the project workthis work is related to WP3.

[29] Cicalo, S.; Tralli, V., "Distortion-Fair Crodsayer Resource Allocation for Scalable Video Traission in
OFDMA Wireless Networks," ilEEE Transactions on Multimedi&ol. 16, no. 3, pp. 848,863, April 2014.

Abstract The design of optimized video delivery to multipisers over a wireless channel is a challenging, task
especially when the objectives of maximizing thedml efficiency and providing a fair video quglihave to be
jointly considered. In this paper we propose a hokass-layer optimization framework for scalabideo delivery over
OFDMA wireless networks. It jointly addresses ratlaptation and resource allocation with the aimmakimizing the
sum of the achievable rates while minimizing thetatition difference among multiple videos. Aftewvimy discussed
the feasibility of the optimization problem, we safer a “vertical” decomposition of it and propdke iterative local
approximation (ILA) algorithm to derive the optimablution. The ILA algorithm requires a limited @amfation
exchange between the application and the MAC layengch independently run algorithms that handleapeeters and
constraints characteristic of a single layer. Ideorto reduce the overall complexity and the layeotcthe optimal
algorithm, we also propose suboptimal strategiesedbeon the first-step of the ILA algorithm and dre tuse of
stochastic approximations at the MAC layer. Our atioal evaluations show the fast convergence ofltAealgorithm
and the resulting small gap in terms of efficieacyl video quality fairness between optimal and ptibwl strategies.
Moreover, significant individual PSNR gains, up?aB for high-complexity videos in the investigatecknario, are
obtained with respect to other state-of-the-arnieorks with similar complexity.

COnév»e)rto .



FP7 CONCERTO Deliverable D7.6

Relation with the project work (T5:2fhe transmission of real-time multiple videos mgecommon wireless channel
with a limited and time-varying capacity is one tbB main issues addressed by the CONCERTO projecthe
delivery of MSHTM services. This paper proposesoptimization framework for the downlink scenariohish has
been extended to the uplink case of the CONCERTéhaws to also consider different priorities amahg
transmitted video sequences (see D5.3). Specifictile proposed distortion-fair rate adaptatioroatgm has been
implemented in the CONCERTO simulator as it enabded-time adaptation of the video sequences aswito the
content characteristic and to the channel conditténthe user equipment. The results have shownifignt
enhancement in the perceived QOoE for both diagnastl ambient delivered video sequences.

[30] Cicalo, S.; Tralli, V., "Adaptive Resource Adation With Proportional Rate Constraints for WgliSC-FDMA
Systems," iHEEE Communications Lettergol. 18, no. 8, pp. 1419,1422, Aug. 2014.

Abstract In this letter, we address the problem of ergodim-sate maximization under proportional rate caists for

the uplink of single-carrier frequency-division riple-access (SC-FDMA) systems. Finding optimalgoh generally
requires high computational complexity, because FBGAA imposes the contiguous allocation of the alalid

frequency resources. To reduce complexity, we pemnovel suboptimal algorithmic solution, based.agrangian
relaxation of the rate constraints, which explatsimple but effective estimation of the averagenimer of the
resources to allocate in order to reduce the sespelce. The complexity of the resulting algorithmreases only
linearly with the number of users and the numberesburces, whereas the performance gap to opsiailation is

limited to the 10% of the sum-rate.

Relation with the project work (T5:2)n most of the CONCERTO scenario (e.g. emergere, ambulance) health-
related video information are delivered throughinipwireless connection of 3GPP LTE. The stringemnstraints in
terms of high data-rate and low delay, especiadly High-quality diagnostic video, require efficierstdio resource
exploitation and QoS support, which may not be goeed with classical radio resource allocatiorottigm, e.g.,
proportional fair. The RRA algorithm proposed imstlontribution is well suited to cope with thigtérement, as it
combines efficient multiuser and frequency diverskploitation with minimum rate requirement suppand low
computational complexity. The algorithm has beeplamted in the 4G radio resource management moofutbe
CONCERTO simulator.

[31] Liva, G.; Paolini, E.; Chiani, M., "Bounds dahe Error Probability of Block Codes over the g-AEyasure
Channel,"Communications, IEEE Transactions owol.61, no.6, pp.2156,2165, June 2013.

Abstract In this paper, tight bounds on the block erraryability of linear block codes over order-q finftelds for the
g-ary erasure channel, under maximum-likelihood Mlecoding, are developed. Upper bounds are olataioe
uniform parity-check ensembles, sparse parity-cledembles, general parity-check ensembles (eafjager regular
nonbinary low-density parity-check ensembles), &rdany given linear code with known distance speut The

tightness of the upper bounds is confirmed bothih@®ycomparison with simple lower bounds and, folagar low-

density parity-check ensembles, by extensive M@#do simulations. Exploiting the derived boundssishown how
already for short blocks and small g>2 sparse ehksmmattain block error probabilities close to tha¥ idealized
maximum distance separable (MDS) codes, down todowar probabilities, whereas in the same reginmaryi codes
show visible losses with respect to the Singletoartol. Thanks to the accurate performance estimttegjeveloped
bounds can support the design of near-optimum erasurecting codes with short and moderate lengths

Relation with the project work (T4:3)he above paper addresses the problems of das@janalysis of packet erasure
LDPC codes constructing on finite fields of orde2cgand decoded using a maximum likelihood decotleese codes
have been used in CONCERTO in the packet-level dogverror correction (PL-FEC) module in order tpemvith
packet losses introduced by both wireless linksyork congestion situations and buffer overflows.

[32] Liva, G.; Paolini, E.; Matuz, B.; Scalise, SChiani, M., "Short Turbo Codes over High Order
Fields,"Communications, IEEE Transactions pvol.61, no.6, pp.2201,2211, June 2013.

Abstract Two classes of turbo codes constructed on higlerdfinite fields are introduced. The codes aréveédrfrom
a particular protograph sub-ensemble of the (Z8ular low-density parity-check (LDPC) code ensamflhe first
construction results in a parallel concatenatiommaf non-binary, time-variant accumulators. Theosecconstruction
consists of the serial concatenation of a non-gin@me-variant differentiator with a non-binary #&avariant
accumulator, and provides a highly structured Bexiencoding scheme for (2,4) LDPC codes. A cydephy
representation is also provided. The proposed cadesbe decoded efficiently either as LDPC codeés belief
propagation decoding on their bipartite graphsa®iturbo codes (via the forward-backward algoritipplied to the
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component code trellises) by means of the fastieotnansform. The proposed codes provide remaekabiling gains
(more than 1 dB at a codeword error raté&)lver binary LDPC and turbo codes in the modesatat block length
regime.

Relation with the project work (T5:2)he above paper deals with non-binary LDPC cddes constructed on finite
fields of order g>2) analogous to the ones conttthin CONCERTO for packet erasure correction @pfibns, but
used at the physical layer to correct bit erransthiese papers it is shown how nonbinary LDPC codieg also been
favourably applied at physical layer, performingsd to the theoretical limits.

[33] Liva, G.; Paolini, E.; Chiani, M., "On Optimuiecoding of Certain Product Codes," Communicatibeters,
IEEE , vol.18, no.6, pp.905,908, June 2014.

Abstract Optimum decoding of a class of product codesnigstigated. The class is the one given by thelseri
concatenation of a binary single-parity-check cadn a low-dimension binary linear block code. lasvproved by
Wolf that maximum likelihood decoding for this ctasf product codes can be efficiently performedtigh the Viterbi
algorithm over a compact trellis representatiothef code. In this letter, it is showed that theadirng complexity can
be further reduced by formulating the decoding f@webas a symbol-wise maximum-a-posteriori decigooblem.
Results illustrated for suitably designed codeswstimt the proposed algorithm significantly outpenis conventional
iterative decoders. Finally, a generalization of #tode construction, enjoying the same low-compjediecoding
principle is presented and analyzed, achievingitdegoding gains at moderate error rates.

Relation with the project work (T5:2)he above paper deals with non-binary LDPC cdqdes constructed on finite
fields of order q>2) analogous to the ones constthin CONCERTO for packet erasure correction aptibns, but
used at the physical layer to correct bit erransthiese papers it is shown how nonbinary LDPC codeg also been
favourably applied at physical layer, performingsd to the theoretical limits.

[34] Flanagan, M.F.; Paolini, E.; Chiani, M.; Fogeo, M.P.C., "Spectral Shape of Doubly-Generaliz&PC Codes:
Efficient and Exact Evaluation|hformation Theory, IEEE Transactions orol.59, no.11, pp.7212,7228, Nov. 2013.

Abstract This paper analyzes the asymptotic exponent@ftbight spectrum for irregular doubly-generaliz&aPC
(D-GLDPC) codes. In the process, an efficient nucaértechnique for its evaluation is presented,olang the
solution of a 4 x 4 system of polynomial equatiohke expression is consistent with previous resiuitduding the
case where the normalized weight or stopping getteinds to zero. The spectral shape is shownniit adparticularly
simple form in the special case where all variafades are repetition codes of the same degreeseavdzich includes
Tanner codes; for this case it is also shown hataitesymmetry properties of the local weight diition at the CNs
induce a symmetry in the overall weight spectrapghfunction. Finally, using these new results,giveand stopping
set size spectral shapes are evaluated for somepéxgeneralized and doubly-generalized LDPC codermables.

Relation with the project work (T4:3Jhe performances of error correcting codes unaximum likelihood decoding
(such as the codes adopted in CONCERTO to recower flacket losses) depend on their weight enunmer&tinction.
This paper develops a technique to calculate thmpiotic exponent of the weight distribution, tdenis a linear code
will offer good performance or not.

[35] Matuz, B.; Liva, G.; Paolini, E.; Chiani, MBauch, G., "Low-Rate Non-Binary LDPC Codes for Qam and
Blockwise Non-Coherent AWGN Channels," CommuniagaiolEEE Transactions on , vol.61, no.10, pp.40B®/4
October 2013.

Abstract Low-rate non-binary low-density parity-check (LOP codes for coherent and blockwise non-coherent
additive white Gaussian noise (AWGN) channels aewetbped. The proposed construction is based on the
concatenation of non-binary outer LDPC codes wither binary codes. In case the binary codes arsecht be
Hadamard or Reed-Muller (RM) codes, the compleaftthe decoding scheme is considerably reducecagymptotic
analysis of the concatenation with help of commos#pacity considerations anddensity evolution (BE)rovided,
from which guidelines on the choice of both inned auter codes are devised. Finite length desigesepted in this
work confirm the excellent performance of the pregmbcodes.

Relation with the project work (T5:2)his paper presents an analysis of a concatecattidg scheme composed of an
outer nonbinary code with an inner binary one. db&er nonbinary code is an LDPC code over a fifiiiel of order
g>2 analogous to the ones developed in CONCERTOuydrd at the physical layer. It is shown how tbeoatenated
scheme performs close to the theoretical limit emegr a block-wise non-coherent channel.
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[36] Pulini, Paola; Liva, Gianluigi; Chiani, Marc6Unequal Diversity LDPC Codes for Relay Channel/iteless
Communications, IEEE Transactions on , vol.12, hppp.5646,5655, November 2013

Abstract A novel protograph-based construction of low-dgnparity-check (LDPC) codes for the relay chanisel
proposed, which provides an enhanced unequal eraiection property named unequal diversity. Theufois on

guasi-static fading channels and on the high-catie{R>1/2) regimes, for which (according to thegBton bound)
no full diversity can be achieved. In the proposedstruction, some nodes (and the correspondingvead fragment)
associated with the code graph enjoy the divergityvided by the relay, whereas the remaining nodi@snot

experience any diversity. The proposed approachbeathus tailored to transmit information blockshniifferent

priority levels. An extrinsic information transféEXIT) analysis is developed, which allows an aeterperformance
prediction over the considered channel model, aoderim general over block-fading channels.

Relation with the project work (T5:3yhis work develops an unequal error protectidmeste for handling messages
and data flows characterized by different priositi€his is an important issue within the CONCERTQjgct, in which
some data flows may be marked as high priority datato the better quality of experience they guaeto the final
user.

[37] E. Paolini, C. Stefanow, G. Liva, P. Popovski, "Coded Random Access: AmglyCodes on Graphs to Design
Random Access Protocols," IEEE Communications Miagaaccepted.

Abstract The rise of machine-to-machine communications re&sdled the interest in random access protoasla
support for a massive number of uncoordinatedipsmgitting devices. The legacy ALOHA approach is eleped
under a collision model, where slots containindidetl packets are considered as waste. Howevéneiftommon
receiver (e.g., base station) is capable to stereollision slots and use them in a transmissémovery process based
on successive interference cancellation, the despgite for access protocols is radically expanééel.present the
paradigm ofcoded random access which the structure of the access protocol lsarmapped to a structure of an
erasure-correcting code defined on graph. This spba possibility to use coding theory and tools designing
efficient random access protocols, offering markeokttter performance than ALOHA. Several instancEgoded
random access protocols are described, as wellcaseastudy on how to upgrade a legacy ALOHA systsimg the
ideas of coded random access.

Relation with the project work (T5:2lassive uncoordinated access based on succésgvierence cancellation has
been considered in the CONCERTO project, as amnalige for multiple access in certain scenarioswirich the
number of devices in the emergency area (mediagipetent, cameras, etc.) is time variant and noti@rigknown.
This paper surveys the most recent developmertkgsrield.

[38] Hong Chen, Maunder, R.G. and Hanzo, L., "A Survey &utorial on Low-Complexity Turbo Coding Technésu
and a Holistic Hybrid ARQ Design Example," IEEE®@mmunications Surveys & Tutoriall.15, no.4, pp.1546-1566,
Fourth Quarter 2013.

Abstract:Hybrid Automatic Repeat reQuest (HARQ) has becomesaential error control technique in communicatio
networks, which relies on a combination of arbitrarror correction codes and retransmissions. Wioenbining turbo
codes with HARQ, the associated complexity becomexzitical issue, since conventionally iterativeca@ing is
immediately activated after each transmission, éhengh the iterative decoder might fail in delimgran error-free
codeword even after a high number of iterationghls scenario, precious battery-power would betegadn order to
reduce the associated complexity, we will presesgigh examples based on Multiple Components Turbde€
(MCTCs) and demonstrate that they are capable lnieeing an excellent performance based on the lbpessible
memory octally represented generator polynomiaB)2ln addition to using low-complexity generapmiynomials, we
detail two further techniques conceived for redgdime complexity. Firstly, an Early Stopping (E&gs&egy is invoked
for curtailing iterative decoding, when its Mutdaformation (MI) improvements become less than\aegithreshold.
Secondly, a novel Deferred Iteration (DI) strategyadvocated for the sake of delaying iterativeodiétg, until the
receiver confidently estimates that it has recemsefficient information for successful decoding.r@umulation results
demonstrate that the MCTC aided HARQ schemes apabbta of significantly reducing the complexity dfet
appropriately selected benchmarkers, which is &ellievithout degrading the Packet Loss Ratio (PLR))taroughput.

Relation with the project workThis work presents a survey on HARQ, which conwtguan efficient means of
enhancing the transmission reliability of commuti@anetworks, which falls in the domain of WP5.
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[39] Dandan Liang, Soon Xin Ng and Hanzo, L., "Near-Cé#pal urbo Coded Soft-Decision Aided DAPSK/Star-QAM
for Amplify-and-Forward Based Cooperative Commuti@ss," IEEE Transactions on Communication®l.61, no.3,
pp.1080-1087, March 2013.

Abstract: Multilevel Differential Amplitude and Phase-Shifteing (DAPSK) schemes do not require any channel
estimation, which results in low complexity. Inghireatise we derive the soft-output probabilitsnfalas required for a
soft-decision based demodulation of high-order DIKP8 order to facilitate iterative detection byolanging extrinsic
information with an outer Turbo Code (TC). Furthersy when the TC block size is increased, the sysiperates
closer to the channel capacity. Compared to thetick-throughput TC assisted 64-ary DifferentiabBe-Shift Keying
(64-DPSK) scheme, the 4-ring based TC assisted6®DAPSK arrangement has a power-efficiency improgat of

2.3 dB at a bit error rate (BER) of-fo Furthermore, when the TC block size is increatiezlsystem operates closer to
the channel capacity. More specifically, when usin§C block length of 400 modulated symbols, theD@¥SK (4,
16) scheme is 7.56 dB away from its capacity cunigle it had a reduced gap as low as 2.25 dB, wisémg a longer
TC block length of 40 000 modulated symbols. Finadls a novel application example, the soft-denidd6DAPSK
scheme was incorporated into an Amplify-and-Forw@H) based cooperative communication system, whithins
another 4.5 dB SNR improvement for a TC block lar@ft40 000 modulated symbols.

Relation with the project workn this contribution a soft-decision M-DAPSK aidéé based cooperative scheme is
proposed, which is in line with the objectives @fsk 5.3.

[40] Maunder, Robert G., Zhang, Wenbo, Wang, Tao andzéldrajos, "A Unary Error Correction Code for theax-
Capacity Joint Source and Channel Coding of SymMalues from an Infinite Set,IlEEE Transactions on
Communicationsyol.61, no.5, pp.1977-1987, May 2013.

Abstract: A novel Joint Source and Channel Code (JSCC)dpgmed, which we refer to as the Unary Error Caigac
(UEC) code. Unlike existing JSCCs, our UEC fadiéitathe practical encoding of symbol values thatsaiected from
a set having an infinite cardinality. Conventiogalihese symbols are conveyed using Separate Sauct€hannel
Codes (SSCCs), but we demonstrate that the residdahdancy that is retained following source cgdiesults in
capacity loss. This loss is found to have a valug.®l dB in a particular practical scenario, wh@ueaternary Phase
Shift Keying (QPSK) modulation is employed for tsamssion over an uncorrelated narrowband Rayleaghing
channel. By contrast, the proposed UEC code camrgie this capacity loss, or reduce it to an itéggimally small
value. Furthermore, the UEC code has only a moeecamplexity, facilitating its employment in praai low-
complexity applications.

Relation with the project worln this paper, a UEC code is conceived for JSCOclwbvercomes the capacity loss
associated with SSCCs. This work is related to Batk

[41] Thomas, V.A., Ghafoor, S., El-Hajjar, M. and Hanzb, "A Full-Duplex Diversity-Assisted Hybrid
Analogue/Digitized Radio Over Fibre for Optical/\&liess Integration,” IEEE Communications Letterd, v no.2,
pp.409-412, February 2013.

Abstract: A duplex Radio Over Fibre (ROF) ring architectuseproposed taking into account the constraints sego
by the cost of fibre laying and of the optical/étenic components, as well as the spectral effiyjeand the duplex
link performance. It has been shown that relyingdoalogue ROF (AROF) and state-of-the-art Digiti/RQF (DROF)

architectures for downlink and uplink transmissioaspectively, attains a high-integrity duplex penfance. A

sophisticated amalgam of Optical Carrier Suppres§@CsS), Code Division Multiplexing (CDM), opticélequency

multiplexing, Optical Carrier Reuse (OCR) and dlstted antennas is conceived.

Relation with the project workn line with WFS, in this contribution a wireless campus netwaithdecture has been
proposed, which efficiently utilises the opticalndavidth and minimizes the implementation cost, @hilaintaining
robust duplex performance.

[42] Chao Xu, Dandan Liang, Soon Xin Ng and Hanzo, Reduced-Complexity Noncoherent Soft-Decision-Aided
DAPSK Dispensing With Channel Estimation," IEEE fisactions on Vehicular Technology, vol.62, no.6,2683-
2643, July 2013.

Abstract; Differential Amplitude Phase Shift Keying (DAPSKyhich is also known as star-shaped QAM has
implementational advantages not only due to dispgnsith channel estimation, but also as a beméfits low signal
detection complexity. It is widely recognized ttsparately detecting the amplitude and the phasa &ceived
DAPSK symbol exhibits a lower complexity than jéyntletecting the two terms. However, since the dtonge and the
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phase of a DAPSK symbol are affected by the camdlanagnitude fading and phase-rotations, detetti@gwo terms
completely independently results in a performarmss,| which is especially significant for soft-démisaided DAPSK
detectors relying on multiple receive antennas.réfoee, in this contribution, we propose a new -sleftision-aided
DAPSK detection method, which achieves the optimDAPSK detection capability at a substantially reztlic
detection complexity. More specifically, we linkabaa priori soft input bit to a specific part oktobhannel's output, so
that only a reduced subset of the DAPSK constehiaioints has to be evaluated by the soft DAPSkdet. Our
simulation results demonstrate that the propos&dDssPSK detector exhibits a lower detection comfilethan that
of independently detecting the amplitude and theesphwhile the optimal performance of DAPSK detetis retained.
Relation with the project workn this contribution, aoft-decision-aided DAPSK detection method is psguh which
may be particularly beneficial for cooperative coumications systems of Task 5.3.

[43] Chao Xu, Dandan Liang, Sugiura, S., Soon Xin Ng Hadzo, L., "Reduced-Complexity Approx-Log-MAP and
Max-Log-MAP Soft PSK/QAM Detection Algorithms," IEETransactions on Communications, vol.61, no.414}5-
1425, April 2013.

Abstract:In this paper, we propose to reduce the complefityoth the Approx-Log-MAP algorithm as well astbe
Max-Log-MAP algorithm conceived for generalized FQKM detection, where only a reduced-size subsethef
PSK/QAM constellation points is taken into accofort producing a single soft-bit output. Althoughettetectors of
Gray-labelled low-order PSK/QAM schemes generallgdpice near-horizontal EXIT curves, our proposettaers
exploit the a priori LLRs gleaned from a channetatier in order to retain the optimum detection bdjg for all
PSK/QAM constellations. Furthermore, we demonstirathis paper that the widely applied MIMO scherimeduding
V-BLAST and STBC, which invoke the proposed softkRgAM detectors may also benefit from our reduced-
complexity design. Our simulation results confitnatta near-capacity performance may be achievatieoproposed
detectors at a substantially reduced detection &xitp.

Relation with the project workthis work is part of WP5, wherereew method of reducing the complexity of the soft
PSK/QAM detection algorithms was proposed, anagdgantages in V-BLAST system and in Alamouti's GPBE
system were demonstrated.

[44] Cheung, K.T.K., Shaoshi Yang and Hanzo, L., "Achigaximum Energy-Efficiency in Multi-Relay OFDMA
Cellular Networks: A Fractional Programming ApprbaclEEE Transactions on Communications, vol.61,7no
pp.2746-2757, July 2013.

Abstract: In this paper, the joint power and subcarrier a@tmn problem is solved in the context of maximigitne
energy-efficiency (EE) of a multi-user, multi-relaythogonal frequency division multiple access (MA) cellular
network, where the objective function is formulaiesl the ratio of the spectral-efficiency (SE) otrex total power
dissipation. It is proven that the fractional prmming problem considered is quasi-concave so Ditatelbach's
method may be employed for finding the optimal solu at a low complexity. This method solves theoad
mentioned master problem by solving a series ofipaterized concave secondary problems. These sagond
problems are solved using a dual decompositionagmbr, where each secondary problem is further dposed into a
number of similar subproblems. The impact of vasisystem parameters on the attainable EE and $eafystem
employing both EE maximization (EEM) and SE maxiatian (SEM) algorithms is characterized. In patacuyit is
observed that increasing the number of relays f@ange of cell sizes, although marginally increabesattainable SE,
reduces the EE significantly. It is noted that linghest SE and EE are achieved, when the relayplaced closer to
the BS to take advantage of the resultant lineigiitslink. Furthermore, increasing both the numbéravailable
subcarriers and the number of active user equipiti¢} increases both the EE and the total SE ofsijlstem as a
benefit of the increased frequency and multi-useerdity, respectively. Finally, it is demonstratétht as expected,
increasing the available power tends to improve $f¢ when using the SEM algorithm. By contrast,egiva
sufficiently high available power, the EEM algonitattains the maximum achievable EE and a subopSa

Relation with the project workn line with the objectives of Task 5.3, in thisntdbution, we have solved the joint
power and subcarrier allocation problem, which feamulated for maximizing the EE in a multi-relaiged multi-user
OFDMA cellular network.

[45] Zhang, Peichang, Chen, Sheng and Hanzo, Lajos,utiReeComplexity Near-Capacity Joint Channel Estiomat
and Three-Stage Turbo Detection for Coherent Spaoe- Shift Keying," IEEE Transactions on Communicas,
vol.61, no.5, pp.1902-1913, May 2013.

Abstract: We propose a low-complexity joint channel estimat{€E) and three-stage iterative demapping-decoding
scheme for near-capacity coherent space-time kaifing (CSTSK) based multiple-input multiple-outpiIMO)
systems. In the proposed scheme, only a minimunbeumf space-time shift keying training blocks amployed for
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generating an initial least square channel estinvettéch is then used for initial data detection. Ussial, the detected
soft information is first exchanged a number ofaswithin the inner turbo loop between the unitiereode (URC)
decoder and the CSTSK soft-demapper, and the iafitom gleaned from the inner URC decoder is theraiively
exchanged with the outer decoder in the outer tlobp. Our CE scheme is embedded into the outéotlaop, which
exploits the a posteriori information produced bg ICSTSK soft-demapper to select a sufficient nunadbehigh-
quality decisions only for CE. Since the CE is edds into the iterative three-stage demapping-dagagarocess, no
additional iterative loop is required for exchargginformation between the decision-directed chaesgmator and the
three-stage turbo detector. Hence, the computdtioomplexity of the proposed joint CE and threegstaurbo
detection remains similar to that of the three-stagbo detection-decoding scheme with the giveamobl estimate.
Moreover, our proposed low-complexity semi-blinthesme is capable of approaching the optimal maxirtiketihood
turbo detection performance attained with the digarfect channel state information, with the sdow number of
turbo iterations as the latter, as confirmed byedensive simulation results.

Relation with the project worln this paper, a low-complexity semi-blind blockdufs selection based joint channel
estimation and three-stage data demapping-decatingme has been proposed for near-capacity CSTSténsy,
which is related to Task 5.3 in particular.

[46] Babar, Z., Soon Xin Ng and Hanzo, L., "Reduced-Clexity Syndrome-Based TTCM Decoding," IEEE
Communications Letters, vol.17, no.6, pp.1220-122Be 2013.

Abstract: The iterative decoder of Turbo Trellis Coded Modiola (TTCM) exchanges extrinsic information between
the constituent TCM decoders, which imposes a bahputational complexity at the receiver. Therefe@seconceive
the syndrome-based block decoding of TTCM, whicbapable of reducing the decoding complexity byllieg the
decoder, when syndrome becomes zero. Quantitatiwelydemonstrate that a decoding complexity rednaif at least
17% is attained at high SNRs, with at least 20%456% reduction in the 5{th} and 6”{th} iterationsgspectively.
Relation with the project workthis paper focuses on the complexity reduction €M decoding, which is relevant to
WP5.

[47] El-Hajjar, M. and Hanzo, L., "EXIT Charts for Systddesign and Analysis," IEEE Communications Surv&ys
Tutorials, vol.16, no.1, pp.127-153, First Quagei 4.

Abstract: Near-capacity performance may be achieved with dlk of iterative decoding, where extrinsic soft
information is exchanged between the constituecbders in order to improve the attainable systemfopmance.
Extrinsic information Transfer (EXIT) charts comste a powerful semi-analytical tool used for asalyg and
designing iteratively decoded systems. In thisrtatowe commence by providing a rudimentary ovenwiof the
iterative decoding principle and the concept ot safbormation exchange. We then elaborate on theept of EXIT
charts using three iteratively decoded prototypstesys as design examples. We conclude by illustafrther
applications of EXIT charts, including near-capacitesigns, the concept of irregular codes and tbsigd of
modulation schemes.

Relation with the project workThis is a survey paper on EXIT charts, which asgistlesigning near-capacity
iteratively decoded systems, which falls in the donof WP5.

[48] El-Hajjar, M. and Hanzo, L., "A Survey of Digitalelevision Broadcast Transmission Techniques," IEEE
Communications Surveys & Tutorials, vol.15, no.4,1924-1949, Fourth Quarter 2013

Abstract: This paper is a survey of the transmission teclesqused in digital television (TV) standards woiildisv
With the increase in the demand for High-DefinitigtD) TV, video-on-demand and mobile TV servicdgre was a
real need for more bandwidth-efficient, flawlessl @misp video quality, which motivated the migratistom analogue
to digital broadcasting. In this paper we presefuriaf history of the development of TV and then swvey the
transmission technology used in different digitatéstrial, satellite, cable and mobile TV standanddifferent parts of
the world. First, we present the Digital Video Bdoasting standards developed in Europe for teiaé$PVB-T/T2),
for satellite (DVB-S/S2), for cable (DVB-C) and fband-held transmission (DVB-H). We then descrime Advanced
Television System Committee standards developedhéin USA both for terrestrial (ATSC) and for handehe
transmission (ATSC-M/H). We continue by describitige Integrated Services Digital Broadcasting stessla
developed in Japan for Terrestrial (ISDB-T) andeflis# (ISDB-S) transmission and then present therhational
System for Digital Television (ISDTV), which was\adoped in Brazil by adopteding the ISDB-T physitayer
architecture. Following the ISDTV, we describe théital Terrestrial television Multimedia Broadca@TMB)
standard developed in China. Finally, as a desigmple, we highlight the physical layer implemeiatatof the DVB-
T2 standard.
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Relation with the project workThis is a survey paper on the transmission teclesiqised in digital TV standards,
which is related to WP5 in general.

[49] Yongkai Huo, El-Hajjar, M. and Hanzo, L., "Interyer FEC Aided Unequal Error Protection for Multiéay
Video Transmission in Mobile TV,"IEEE Transactions oircuits and Systems for Video Technologyl.23, no.9,
pp.1622-1634, Sept. 2013.

Abstract:Layered video coding creates multiple layers ofquad importance that enables us to progressivéiyer¢he
reconstructed video quality. When the base layé) {8 corrupted or lost during transmission, th&éamement layers
(ELs) must be dropped, regardless of whether tmeyparfectly decoded or not, which implies that tfemsmission
power assigned to the ELs is wasted. In this seative propose an inter-layer forward error coiwac{FEC) coded
video transmission scheme for mobile TV. At thensraitter, the proposed interlayer (IL) coding tegne implants
the systematic information of the BL into the Elysusing exclusive-OR operations. At the receivieg, implanted bits
of the ELs may be utilized for assisting in decgdine BL. Furthermore, the data partition mode @4 video coding
is utilized as the source encoder, where the tymm@type C partitions will assist in protecting ttype A partition.
The IL coded bitstream will then be modulated arehgmitted over a multifunctional multiple input iiple output
(MF-MIMO) scheme for the sake of improving the gysts performance in mobile environments. The pregaystem
may be readily combined with the traditional undqeeor protection (UEP) technique, where extringictual
information (MI) measurements are used for chareitg the performance of our proposed techniguealfy, our
simulation results show that the proposed systemetnoutperforms the traditional UEP aided systenabgut 2.5 dB

of Eb/NO or 3.4 dB of peak signal-to-noise ratio (PSNR)h&t cost of a 21% complexity increase, when emplpw

recursive systematic convolutional code. Furtheenaonlike the traditional UEP strategies, wherecaiy stronger
FEC-protection is assigned to the more importayg¢iaemploying our proposed IL coding techniqueurezs weaker
FEC to the more important layer. For example, trstesn relying on channel coding rates of 0.85, Oadl 0.44 for t-
e type A, type B, and type C H.264 video partitionsspectively, achieves the best system perforeawicen
employing a recursive systematic convolutional (RE@le.

Relation with the project workn line with Task 3.1, this papean inter-layer FEC coded video transmission schisme
proposed for wireless video transmission.

[50] Yongkai Huo, Tao Wang, Maunder, R.G. And Hanzo, "lterative source and channel decoding relying on
correlation modelling for wireless video transmigsi’ IET Communications, vol.7, no.14, pp.1465-14%8ptember
24 2013.

Abstract: Since joint source-channel decoding is capablexploiting the residual redundancy in the sourceaig for
improving the attainable error resilience, it httsaated substantial attention. In this treatibe, authors study iterative
source-channel decoding (ISCD) aided video comnatioias, where the video signal redundancy is medelfly a
first-order Markov process. Firstly, the authorsrivie reduced-complexity formulas for the first-ordMarkov
modelling (FOMM) aided source decoding. Then theyppse a bit-based iterative horizontal-verticardgime model
(IHVSM) aided source decoding algorithm, where aizumtal and a vertical source decoder are empldiged
exchanging their extrinsic information using therdttive decoding philosophy. The iterative IHVSMexd decoder is
then employed in a forward error correction (FE@raed uncompressed video transmission scenarierewtne
IHVSM and the FEC decoder exchange softbit-inforamafor performing turbo-like ISCD for the sake iafproving
the reconstructed video quality. Finally, the awshbenchmark the attainable system performancenstgai near-
lossless H.264/AVC video communication system dnedexisting FOMM-based softbit source decoding sEhelhe
authors simulation results show tIEaDT/NO improvements in excess of 2.8 dB are attainabléhbyproposed technique

in uncompressed video applications.

Relation with the project workihis work is a continuation of our previous work #CC, which is related to Task 3.1.
More specifically, this paper focuses on iteraseeirce-channel decoding for video transmission.

[51] Kadir, M.I., Li Li, Sheng Chen and Hanzo, L., "Sassive-Relaying-Aided Decode-and-Forward Coheremnsis
Noncoherent Cooperative Multicarrier Space—-TimeftSKeying," IEEE Transactions on Vehicular Technology,
vol.62, no.6, pp.2544-2557, July 2013.

Abstract: Successive-relaying-aided (SR) cooperative muliiea(MC) space-time shift keying (STSK) is propdger
frequency-selective channels. We invoke SR to mii¢éighe typical 50% throughput loss of conventidmaf-duplex
relaying schemes and MC code-division multiple asq@C-CDMA) to circumvent the dispersive effectsaareless
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channels and to reduce the SR-induced interfereftoe.distributed relay terminals form two virtuadtenna arrays
(VAASs), and the source node (SN) successively tratssfrequency-domain (FD) spread signals to onm@efVAAs, in

addition to directly transmitting to the destinatioode (DN). The constituent relay nodes (RNs)amheVAA activate
cyclic-redundancy-checking-based (CRC) selectiveode-and-forward (DF) relaying. The DN can joindgtect the
signals received via the SN-to-DN and VAA-to-DNK#using a low-complexity single-stream-based jaiaiximum-

likelihood (ML) detector. We also propose a diffetially encoded cooperative MC-CDMA STSK schemédatailitate

communications over hostile dispersive channelfiaut requiring channel estimation (CE). Dispenswith CE is

important since the relays cannot be expectedttaistically estimate the SN-to-RN links for simpdyipporting the
source. Furthermore, we propose soft-decision-agally concatenated recursive systematic conieolal (RSC)

and unity-rate-coded (URC) cooperative MC STSK amvstigate its performance in both coherent antcaberent
scenarios.

Relation with the project workin this paper, a novel cooperative MC STSK schersiag selective DF and SR to
recover the half-duplex multiplexing loss is propdswhich is related to Task 5.3.

[52] Thomas, Varghese Antony, Ghafoor, Salman, El-Hajjgohammed and Hanzo, Lajos, "Baseband Radio over
Fiber Aided Millimeter-Wave Distributed Antenna f@ptical/Wireless Integration[EEE Communications Letters,
vol.17, no.5, pp.1012-1015, May 2013.

Abstract: A Baseband Radio Over Fiber (BROF) architectur@rizposed, where upto four Radio Frequency (RF)
carriers can be generated, while using the heteghoto-detection of only two optical signals.SThroposed BROF
architecture has a star-like structure and it ismygosed of six Radio Access Units (RAUSs), where datimansmitted
from the Central Unit (CU) to the Base Station (BSY from the BS to the RAU over a distance of 20 &d 0.3 Km,
respectively, at a rate of 768 Mbps. The performarfche system supporting four carrier frequendieps by at most
1dB, at a BER of 18, compared to conventional heterodyne photo-detecti

Relation with the project workWVithin the domain of WP5, a novel technique farying the carrier frequency of the
signal, which is generated by heterodyne photoetiete of 2 given optical signals, is proposed.

[53] Jin, Fan, Zhang, Rong and Hanzo, Lajos, "Fractiémabuency Reuse Aided Twin-Layer Femtocell Network
Analysis, Design and OptimizationEEE Transactions on Communications).61, no.5, pp.2074-2085, May 2013.

Abstract: Femtocells constitute an economical solution corezkfor improving the indoor coverage, which arpatde
of achieving a high network capacity. In order tmgantee a high Spectral Efficiency (SE), femtacledive to reuse the
spectrum of macrocells. As a result, the perforreaoicboth the femtocells and macrocells may suffeing to the
near-far effects. In this paper, we study a twiyelacellular networks, where the Macrocell Baseti®ta (MBSSs)
employing Fractional Frequency Reuse (FFR) hostRimtocell Base Stations (FBSs). This paper ingatds the
design, performance analysis and optimization gnoisl of this FFR aided twin-layer network. We fiystlssume that
the femtocells opt for full spectrum access (FSK)e per-layer outage probability (OP) is derived &me network is
optimized for maximizing the macrocell's throughpte found that the advantage of FFR eroded inelémstocell-
scenarios and the optimized network tends to be@hirity Frequency Reuse (UFR) aided system. We phepose a
spectrum swapping access (SSA) strategy for pintpthhe macrocell's performance and for overconthme typical
near-far problem. Our analysis demonstrates thtt the OP of femtocell users in the Cell Centrei®egCCR) and
that of the macrocell users in the Cell Edge RediGER) will be reduced by the proposed SSA. Thenupéed
network using our SSA is more robust to the detniteimpact of femtocells.

Relation with the project workThis work focuses on the analysis, design and apition of FFR-aided femtocell
networks, which is related to WP5.

[54] Jing Zuo, Chen Dong, Hung Viet Nguyen, Soon Xin Mg-liang Yang and Hanzo, L., "Cross-Layer Aided
Energy-Efficient Opportunistic Routing in Ad Hoc Merks," IEEE Transactions on Communications, \&|l.60.2,
pp.522-535, February 2014.

Abstract: Most of the nodes in ad hoc networks rely on ba$erwhich requires energy saving. Hence, numerous
energy-efficient routing algorithms have been psmabfor solving this problem. In this paper, weleighe benefits
of cross-layer information exchange, such as tteMedge of the Frame Error Rate (FER) in the plajdeyer, the
maximum number of retransmissions in the MediumesscControl (MAC) layer and the number of relayshie
network layer. Energy-consumption-based Objectivadtions (OF) are invoked for calculating the eadgthd energy
consumption of each potentially available route both Traditional Routing (TR) and for our novel ggptunistic
Routing (OR), respectively. We also improve the dil the OR with the aid of efficient Power Allocati(PA) for
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further reducing the energy consumption. For the WR take into account the dependencies amongdintke of a
multi-hop route, which facilitates a more accuragrformance evaluation than upon assuming the lthks are
independent. Moreover, two energy-efficient routialgorithms are designed based on Dijkstra's algori The
algorithms based on the energy OF provide the #teeat bounds, which are shown to be close to thend found
from exhaustive search, despite the significargljuced complexity of the former. Finally, the eneknd throughput
and the end-to-end delay of this system are andlyzeoretically and a new technique of charactegizhe delay
distribution of OR is proposed. The simulation tessghow that our energy-efficient OR outperforine TR and that
their theoretical analysis accurately matches itinalation results.

Relation with the project workn this contribution, cross-layer optimized routiisgconceived for ad hoc nerworks,
which is relevant to the broad framework of WP5.

[55] Jiao Feng, Rong Zhang, Hanzo, L. and SoonNgp "Cooperative Medium Access Control Based onc8pm
Leasing,"IEEE Transactions on Vehicular Technologypl.63, no.1, pp.297-307, Jan. 2014.

Abstract:Based on cooperative spectrum leasing, a distidbtvién-win” (WW) cooperative framework is designéal
encourage the licensed source node (SN) to lease part of its spectral resources to the unlicemsky node (RN)
for the sake of simultaneously improving the SNkievable rate and for reducing the energy consieamgEC). The
potential candidate RNs carry out autonomous datssconcerning whether to contend for a cooperatamsmission
opportunity, which could dissipate some of theittdxy power, while conveying their traffic in ligf their individual
service requirements. Furthermore, a WW cooperathadium-access-control (MAC) protocol is designed t
implement the proposed distributed WW cooperatisemework. Simulation results demonstrate that oWV W
cooperative MAC protocol is capable of providingtbeubstantial rate improvements and consideraidegy savings
for the cooperative spectrum leasing system.

Relation with the project workthis contribution focuses on a cooperaitive MACtpool, which is related to Task 5.3
in particular.

[56] Wei Liang, Soon Xin Ng and Hanzo, L., "Cooperatbenmunication between cognitive and primary usdesT"
Communications, vol.7, no.17, pp.1982-1992, Nov2@63.

Abstract: The active cooperation between a primary user @1ld)a cognitive user (CU) has the potential ofilegdo

a transmission power reduction and transmissia iretrease for both the PU and the CU. Alternafividle required
bandwidth may be reduced and the freed bandwidtly bm leased to a group of CUs for their secondary
communications. More explicitly, our cooperativetocol allows a CU to serve as a relay node (RXYydtaying the
signal of the first PU, which is a source node (SiN)the second PU, which is a destination node)(PNrthermore,
we conceived adaptive turbo trellis coded moduta{idaTTCM) for appropriately adjusting both the cod¢e and the
modulation mode according | to the near-instantasehannel conditions. More specifically, we prapas ATTCM
aided two-way relaying cooperative CR scheme thratimises the CU's own data rate and improves thoiation of

the bandwidth released by the PUs. Our numericalsamulation results show that the bandwidth reidacattained by
the proposed two-way relay based CR scheme is thare80% of the PU's bandwidth.

Relation with the project workThis is a continuation of our work on cooperativworks within the framework of
Task 5.3. More specifically, a practical ATTCMded one-way relaying CR scheme, where adaptiekngoand
modulation were invoked according to the instantaisechannel conditions, is proposed.

[57] Peichang Zhang; Sheng Chen; Hanzo, L., "Eméddterative Semi-Blind Channel Estimation for Tén&tage-
Concatenated MIMO-Aided QAM Turbo Transceivers,'EEE Transactions on Vehicular Technology, vol.63,1no
pp.439,446, Jan. 2014.

Abstract: The lack of accurate and efficient chanestimation (CE) for multiple-input-multiple-outpyMIMO)
channel state information (CSI) has long been thenkling block of near-MIMO-capacity operation. \ideopose a
semi-blind joint CE and three-stage iterative déd@dédecoding scheme for near-capacity MIMO systeffse main
novelty is that our decision-directed (DD) CE exidathe a posteriori information produced by theM@l soft
demapper within the inner turbo loop to select wstjsufficient number” of high-quality detected tsbit blocks or
symbols for DDCE, which significantly improves tlaecuracy and efficiency of DDCE. Moreover, our DDGE
naturally embedded into the iterative three-stagieation/decoding process, without imposing an tadil external
iterative loop between the DDCE and the three-stagm detector/decoder. Hence, the computatiooalpdexity of
our joint CE and three-stage turbo detector/decoder remains similar to that of the three-stage turbo detection/decoding
scheme associated with the perfect CSI. Most significantly, the mean square error (MSE) of our DD channel estimator
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approaches the Cramér-Rao lower bound (CRLB) associated with the optinaihing-based CE, whereas the bit error
rate (BER) of our semi-blind scheme is capablecbfeving the optimal maximume-likelihood (ML) perfaance bound
associated with the perfect CSI.

Relation with the project work (WP5We have proposed a novel semi-blind joint BBSB-S&ifl stage turbo
detection/decoding scheme for near-capacity MIM&eys.

[58] Aljohani, A.J.; Soon Xin Ng; Maunder, R.G.; b, L., "EXIT-Chart-Aided Joint Source Coding, @hal
Coding, and Modulation Design for Two-Way Relayihil;EE Transactions on Vehicular Technology, , 62).no.6,
pp.2496,2506, July 2013.

Abstract: In this paper, we have proposed and tigeged an attractive joint source coding, charcmding, and
modulation (JSCM) scheme for a two-way relayingtesys We commence by quantifying the achievable aapaf

the corresponding two-way relay channel before psom low-complexity source coding schemes for etewation
with band-width-and power-efficient coded modulatechemes. Extrinsic information transfer (EXITadk are used

to investigate the decoding convergence of the gnirce and channel decoder and for the oversieésydesign. The
quality of the decoded source signals is quantifisithg the bit error ratio (BER) metric. It is falthat the two-way-
relay-based JSCM scheme is capable of attainirgrdbimed coding and relaying gain of 5.7 dB overdbeventional
noncooperative JSCM scheme when communicating oweorrelated Rayleigh fading channels in an outdoor
environment.

Relation with the project work (WP3n this paper, we have proposed a practical joiog{imized end-to-end source
coding, channel coding, and modulation scheme, wvias assisted by a two-way relaying scheme.

[59] Li Wang; Li Li; Chao Xu; Dandan Liang; SoonrXNg; Hanzo, L., "Multiple-Symbol Joint Signal Pessing for
Differentially Encoded Single- and Multi-Carrier @munications: Principles, Designs and Applicatibns,
Communications Surveys & Tutorials, IEEE , vol.06,2, pp.689,712, Second Quarter 2014.

Abstract: Bypassing the potentially excessive-caxipy and yet inaccurate channel estimation, diffiéially encoded
modulation in conjunction with low-complexity nomiterent detection constitutes a viable candidatefditure
multiple-antenna aided systems, where estimatihghal links may become unrealistic, especially ighkspeed
environments. Upon exploiting the correlation batwethe phase distortions experienced by the cotigelu
transmitted symbols and/or based on mutually aedatitvely utilizing the increasingly improved bieliability
information among the associated multiple symbolshie context of differentially modulated systenséng channel
code aided iterative receivers, the joint proce&ssin consecutively received multiple symbols img®the system's
performance. For example, an increased robustngaimsh rapid channel fluctuation, improved flextyilin the
system's performance-complexity compromise as ageh reduced performance loss is achieved in casopato its
coherent detection aided counterpart. In ordetitoutate further research on differentially modethtsystems and on
the associated multiple-symbol signal processingethaadvanced receiver design, a comprehensiveweetheir
related concepts and fundamental principles isexhwut in this treatise, followed by a number ofgmtial challenges
encountered in their practical implementationsutufe high-spectral-efficiency wireless transmissiosuch as their
applications in high-order differentially modulategstems and in differential interference suppogsf spatial-
division multiplexing/multiple access scenarios.

Relation with the project work (WP5NMultiple-symbol joint signal processing techniqueghich are capable of
exploiting the fading channel’'s memory, were advedain this treatise as an appealing, practicaliplementable
candidate for differentially modulated systems disging with the potentially excessive-complexityl et inaccurate
channel estimation.

[60] Hu Jie; Yang Lieliang; Hanzo, L., "Mobile satinetworking aided content dissemination in hejer@ous
networks," Communications, China , vol.10, no.6,1p}83, June 2013.

Abstract: Since more and more mobile applicatiorskmsed on the proliferation of social informatitine study of
Mobile Social Networks (MSNs) combines social scefnand wireless communications. Operating wiratessorks
more efficiently by exploiting social relationshippetween MSN users is an appealing but challengiptipn for
network operators. An MSN-aided content dissemamat&échnique is presented as a potential extemdioanventional
cellular wireless networks in order to satisfy giogvdata traffic. By allowing the MSN users to deea self-organized
ad hoc network for spontaneously disseminatingerdst the network operator may be able to redueeierational
costs and simultaneously achieve an improved nétwerformance. In this paper, we first summarize Hasic
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features of the MSN architecture, followed by avsyr of the factors which may affect MSN-aided contte
dissemination. Using a case study, we demonsttee dne can save resources of the Base Station \(B8¢
substantially lowering content dissemination del&ynally, other potential applications of MSN-aidexntent
dissemination are introduced, and a range of futhedlenges are summarized.

Relation with the project work (WP5h this article, we present the principles of MSNeal content dissemination,
where the MSN users rely on self-organization ah¢h@c networking for disseminating the desired enhtaicross the
community.

[61] Aljohani, A.J.; Soon Xin Ng; Hanzo, L., "TTCMided Rate-Adaptive Distributed Source Coding fayRigh
Fading Channels," IEEE Transactions on Vehiculatifelogy, , vol.63, no.3, pp.1126,1134, March 2014.

Abstract: Adaptive turbo-trellis-coded modulatioRTCM)-aided asymmetric distributed source codingS@) is
proposed, where two correlated sources are trateshid a destination node. The first source sequénclTCM
encoded and is further compressed before it isstnitted through a Rayleigh fading channel, whetbassecond
source signal is assumed to be perfectly decodddhamce, to be flawlessly shown at the destindtiorexploitation
as side information for improving the decoding pemfance of the first source. The proposed schenoapsable of
reliable communications within 0.80 dB of the SepMWolf/Shannon (SW/S) theoretical limit at a bitoe rate (BER)
of 10-5. Furthermore, its encoder is capable obagnodating time-variant short-term correlation besgw the two
sources.

Relation with the project work (WP3n this paper, we have proposed a novel DSTTCMersehfor a SW-distributed
coding system.

[62] Yongkai Huo; Tao Wang; Maunder, R.; Hanzo, 'Two-Dimensional Iterative Source-Channel Decodiag
Distributed Video Coding," Communications LettdESEE |, vol.18, no.1, pp.90,93, January 2014.

Abstract: Motivated by the Joint Source-Channel DecodingC(Bprinciple of exploiting the source redundanicy,
this treatise we study the application of iterats@urce-channel decoding (ISCD) conceived for ithisted video
coding (DVC), where the video signal is modelled doyr Iterative Horizontal-Vertical Scanline ModdHYSM)
relying on a first-order Markov process. The IHVS&thnique is combined with the classic forward eoarrection
(FEC) codecs employed in the state-of-the-art DY§tesns for the sake of reducing the bitrate. Oomnutation results
show that up to 21.5% bitrate reductions are aetew employing the proposed ISCD technique in &D3¥¢heme.
Alternatively, a peak signal-to-noise ratio (PSNR)n of 2.2 dB is achieved at a bitrate of 4.5 Miyben considering
the Foreman sequence.

[63] Yongkai Huo; Tao Wang; Maunder, R.; Hanzo, 'Two-Dimensional Iterative Source-Channel Decodiag
Distributed Video Coding," Communications LettdESEE |, vol.18, no.1, pp.90,93, January 2014.

Abstract: Motivated by the Joint Source-Channel DecodingC(Bprinciple of exploiting the source redundanicy,
this treatise we study the application of iterats@urce-channel decoding (ISCD) conceived for ithisted video
coding (DVC), where the video signal is modelled doyr Iterative Horizontal-Vertical Scanline ModdHYSM)
relying on a first-order Markov process. The IHVS&thnique is combined with the classic forward eoarrection
(FEC) codecs employed in the state-of-the-art DY§tesns for the sake of reducing the bitrate. Oomutation results
show that up to 21.5% bitrate reductions are aetieéw employing the proposed ISCD technique in &D¥¢heme.
Alternatively, a peak signal-to-noise ratio (PSNR)n of 2.2 dB is achieved at a bitrate of 4.5 Miyben considering
the Foreman sequence.

Relation with the project work (WP3n this paper, we conceived an iterative sourcarobbhdecoding technique for
Wyner-Ziv video coding, where the IHVSM was comlangith the turbo decoder for the sake of reduchgrequired
bitrate.

[64] Yongkai Huo; Tao Wang; Maunder, R.G.; Hanzo, IMotion-Aware Mesh-Structured Trellis for Coraéibn
Modelling Aided Distributed Multi-View Video Codingy Image Processing, IEEE Transactions on , voli&3],
pp.319,331, Jan. 2014.

Abstract: A joint source-channel coding has attracted sulisieattention with the aim of further exploitirige residual
correlation residing in the encoded video signalsthe sake of improving the reconstructed videality In our
previous paper, a first-order Markov process mades utilized as an error concealment tool for eitipip the intra-
frame correlation residing in the Wyner--Ziv (WZpine in the context of pixel-domain distributedegadcoding. In
this contribution, we exploit the inter-view comibn with the aid of an inter-view motion searaoldistributed multi-
view video coding (DMVC). Initially, we rely on thgystem architecture of WZ coding invoked for mulgw video.
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Then, we construct a novel mesh-structured pixeletation model from the inter-view motion vectansd derive its
decoding rules for joint source-channel decodingalfy, we benchmark the attainable system perfogeaagainst the
existing pixel-domain WZ coding based DMVC schemvbgre the classic turbo codec is employed. Our Isitiom
results show that substantial bitrate reductioesamhieved by employing the proposed motion-awagshastructured
correlation modelling technique in a DMVC scheme.

Relation with the project work (WP3n this paper, we firstly extended the WZ codinghtgiques for monoscopic
video into a Wyner-Ziv coded multi-view video syste

[65] Babar, Z.; Soon Xin Ng; Hanzo, L., "Near-CaipacCode Design for Entanglement-Assisted Classical
Communication over Quantum Depolarizing Channe8dmmunications, IEEE Transactions on , vol.61, 2p.1
pp.4801,4807, December 2013.

Abstract: We have conceived a near-capacity cod@ador entanglement-assisted classical commuoitatver the
guantum depolarizing channel. The proposed systeliasron efficient near-capacity classical codeigess for

approaching the entanglement-assisted classicatitgmf a quantum depolarizing channel. It incaogtes an Irregular
Convolutional Code (IRCC), a Unity Rate Code (URLd a soft-decision aided Superdense Code (SDxhwiki

hence referred to as an IRCC-URC-SD arrangementhénmore, the entanglement-assisted classicatitgmd an N-

qubit superdense code transmitted over a depoigriziannel is invoked for benchmarking. It is destmated that the
proposed system operates within 0.4 dB of the @ahie noise limit for both 2-qubit as well as 3-guBD schemes.
More specifically, our design exhibits a deviatiohonly 0.062 and 0.031 classical bits per chanusd from the
corresponding 2-qubit and 3-qubit capacity limisspectively. The proposed system is also benchedaalgainst the
classical convolutional and turbo codes.

Relation with the project work (WP3)wve have designed a superdense coding based nesitgapgode for
entanglement-assisted classical communication treequantum depolariz-ing channel.

[66] Botsinis, P.; Soon Xin Ng; Hanzo, L., "Quanti®earch Algorithms, Quantum Wireless, and a Low-flexity
Maximum Likelihood lterative Quantum Multi-User [@etor Design," Access, IEEE , vol.1, no., pp.94-2013.

Abstract: The high complexity of numerous optimal classimoaunication schemes, such as the maximum likelihood
(ML) multiuser detector (MUD), often prevents theiactical implementation. In this paper, we présenextensive
review and tutorial on quantum search algorithmSARand their potential applications, and we em@o®SA that
finds the minimum of a function in order to perfooptimal hard MUD with a quadratic reduction in t@mputational
complexity when compared to that of the ML MUD. thermore, we follow a quantum approach to achiéeesame
performance as the optimal soft-input soft-outpassic detectors by replacing them with a quantigaraghm, which
estimates the weighted sum of a function's evalnati We propose a soft-input soft-output quantusistesd MUD
(QMUD) scheme, which is the quantum-domain equivatd the ML MUD. We then demonstrate its applioatusing
the design example of a direct-sequence code divisnultiple access system employing bit-interleavedied
modulation relying on iterative decoding, and corepia with the optimal ML MUD in terms of its perfimance and
complexity. Both our extrinsic information transfeharts and bit error ratio curves show that thdopmance of the
proposed QMUD and that of the optimal classic MU aquivalent, but the QMUD's computational comijtjeis
significantly lower.

Relation with the project work (WP5We have conceived an improved QMA resulting in @&/SA, which is
employed for designing a quantum-assisted MUD nglyin soft inputs and providing soft outputs.

[67] Bo Zhang; El-Hajjar, M.; Hanzo, L., "Opportstic Relay Selection for Cooperative Relaying incRannel
Interference Contaminated Networks," IEEE Transastion Vehicular Technology, vol.63, no.5, pp.224%61, June
2014.

Abstract: A multiple-relay assisted cooperativeoaudtic-repeat-request (CARQ) system is proposedtéarference-
limited scenario, where multiple-user detection (MUeceivers using successive interference canimgildSIC) are
employed at the relay nodes (RNs) and the destimatode (DN) to combat cochannel interference (C@B analyze
the outage performance and propose a novel bestt-dHtection-based opportunistic relay selectiBED-ORS)
scheme, which achieves significantly better outagdormance than the traditional highest SNR-ba3B&% scheme
offered in the literature. Moreover, considering thffects of the outdated channel state informa(G8l), an
improved-BED-ORS (I-BED-ORS) scheme is proposeeénisance the robustness against CSI imperfections.
Relation with the project work (WP5)n this paper, we have considered two CARQ systadtpting MUD-SIC
receivers at the DN, namely, the MUD-SIC-aided CAR@ SUD-aided CARQ schemes.
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[68] Botsinis, Panagiotis, Ng, Soon Xin and Harzajos, "Fixed-Complexity Quantum-Assisted Multi-Wggetection
for CDMA and SDMA," IEEE Transactions on Communioas, vol.62, no.3, pp.990-1000, March 2014.

Abstract: In a system supporting numerous users the compl@fithe optimal Maximum Likelihood Multi-User
Detector (ML MUD) becomes excessive. Based on tipesmposed constellations of K users, the ML MURpaits
the specific multi-level K-user symbol that minirag the Euclidean distance with respect to the faatet noise-
contaminated received multi-level symbol. Expligitthe Euclidean distance is considered as the Rasttion (CF).
In a system supporting K users employing M-ary nlaiilon, the ML MUD uses M”K CF evaluations (CFE) piene
slot. In this contribution we propose an Early $iog-aided Durr-Ho yer algorithm-based Quantumsisdi MUD
(ES-DHA QMUD) based on two techniques for achieviqgimal ML detection at a low complexity. Our sidun is
also capable of flexibly adjusting the QMUD's penfiance and complexity trade-off, depending on tbmpmuting
power available at the base station. We concludprbgosing a general design methodology for theDEZ QMUD
in the context of both CDMA and SDMA systems.

Relation with the project worlQuantum-assisted ML MUD is conceived for CDMA aridMfA networks, which falls
in the domain of WP5.

[69] Yongkai Huo, El-Hajjar, M., Maunder, R.G. amthnzo, L., "Layered Wireless Video Relying on Minim-
Distortion Inter-Layer FEC Coding," IEEE Transacasoon Multimedia, vol.16, no.3, pp.697-710, ARW14.

Abstract: Layered video coding is capable of progressivefiniry the reconstructed video quality with the afi

multiple layers of unequal importance. When theebager (BL) is corrupted or lost due to channegbainments, the
enhancement layers (ELs) must be discarded by itteo\decoder, regardless whether they are perfeeitpded or
not, which implies that the transmission power@ssil to the ELs is wasted. To circumvent this goblwe proposed
a bit-level inter-layer forward error correction{FEC) scheme for layered video transmission in pr@vious work,

which implanted the systematic bits of the BL itlie systematic bits of the ELs using exclusive-@Rrations (XOR).
This allowed the receiver to exploit the implantits of the ELs for assisting the BL's decoding aedce improved
the overall system performance of our IL-FEC aitlgebred video scheme. In this treatise, we findspecific FEC

coding rates in a real-time on-line fashion for #ake optimizing the overall system performancee phoposed
procedure is widely applicable to diverse wireleassceivers and FEC codecs. Our simulation reshltsv that the
proposed optimized IL-FEC system outperforms thditional optimal UEP by about 1.9 dB of Eb/&t a peak signal-
to-noise ratio (PSNR) of 38 dB. Viewing the improwents in terms of the video quality, 3.3 dB of PSINiRrovement

is attained at an Eb/Nf 10 dB, when employing a recursive systematio/otutional (RSC) code.

Relation with the project workn line with the objectives of Task 3.1, a layede® coding scheme is proposed.

[70] Kadir, M.l., Sheng Chen, Hari, K.V.S., Giridh&. and Hanzo, L., "OFDM-Aided Differential Spafeme Shift
Keying Using lterative Soft Multiple-Symbol Diffendial Sphere Decoding,” IEEE Transactions on Vehicu
Technology, vol.63, no.8, pp.4102-4108, Oct. 2014.

Abstract: Soft-decision multiple-symbol differential spherecdding (MSDSD) is proposed for orthogonal freqyenc
division multiplexing (OFDM)-aided differential spe-time shift keying (DSTSK)-aided transmission rofrequency-
selective channels. Specifically, the DSTSK sigmablocks are generated by the channel-encodedesmfiormation
and the space-time (ST) blocks are appropriatelppmd to a number of OFDM subcarriers. After OFDM
demodulation, the DSTSK signal is noncoherentlyedeid by our soft-decision MSDSD detector. A noseft-
decision MSDSD detector is designed, and the as®atidecision rule is derived for the DSTSK schef@ar
simulation results demonstrate that an SNR reduatio2 dB is achieved by the proposed scheme wmNyISDSD
window size of N,= 4 over the conventional soft-decision-aided edéhtial detection benchmarker, while
communicating over dispersive channels and dispgnsith channel estimation (CE).

Relation with the project workthis is part of the work pertaining to WP5. A sdéeision-MSDSD-aided multicarrier
DSTSK scheme for communications over wideband chlaniThe OFDM-aided DSTSK provides a flexible dargr
versus multiplexing gain tradeoff by spreading #foairce information across both the spatial and tiineensions,
while mitigating the potential performance degramtatmposed by the frequency selectivity of therohel.

[71] Wei Liang, Soon Xin Ng, Jiao Feng and Hanzaq, 'Pragmatic Distributed Algorithm for Spectral dgss in
Cooperative Cognitive Radio Networks," IEEE Trangas on Communications, vol.62, no.4, pp.1188-1280ril
2014.
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Abstract: A pragmatic distributed algorithm (PDA) is propoded supporting the efficient spectral access oftiple
Primary Users (PUs) and Cognitive Users (CUs) iopesative Cognitive Radio (CR) networks. The novelt our
PDA is that the PUs negotiate with the CUs conceyitive specific amount of relaying and transmissime, the CU is
granted, which the CU will either accept or declifbe CUs may serve as relay nodes for relayingsitpeal received
from the PUs to their destinations, while both Fiés' and the CUs' minimum rate requirements aisfisat This will
reduce the required transmission power and/or aserehe transmission rate of the PU. Our resulbsvshat the
proposed scheme performs better than the benchmatkepite its significantly lower overhead and pbexity.
Moreover, we show that the cooperative spectradsctased on our PDA reaches an equilibrium, whisrrépeated
for a sufficiently long duration. These benefite achieved, because the PUs are motivated to caepby the
incentive of achieving a higher PU rate, whilst tomoperation can be discouraged with the aid afm#@dd-duration
punishment. Furthermore, we invoke an attractivaciical adaptive Turbo Trellis Coded Modulation (FOM)
scheme, which appropriately adjusts the code radetze modulation mode according to the near-inateaous channel
conditions. It was found that the joint design oélimg, modulation and user-cooperation may leagignificant mutual
benefits for all the PUs and the CUs.

Relation with the project workn this contribution, PU/CU matching algorithm aonceived for spectral access in a
cooperative regime. This is related to the worlcoaperative communications of Task 5.3.

[72] Jiankang Zhang, Bo Zhang, Sheng Chen, XiaoMin El-Hajjar, M. and Hanzo, L., "Pilot Contamirati
Elimination for Large-Scale Multiple-Antenna AidédFDM Systems," IEEE Journal of Selected Topics ign&l
Processing, vol.8, no.5, pp.759-772, Oct. 2014.

Abstract: Pilot contamination constitutes a particularlyrséfigant impairment in large-scale multi-cell syste We
propose an effective pilot contamination eliminatischeme for multi-cell time division duplexing bdsorthogonal
frequency division multiplexing systems, by carbfalesigning a sophisticated amalgam of downlink)Baining and
“scheduled' uplink (UL) training. During the DL imang stage, each base station (BS) transmits th@i®t symbols
(PSs) to its mobile stations (MSs) for them toreate their frequency-domain channel transfer fomsti(FDCHTFs),
which are then embedded in the UL PSs by “predistthe PSs with the estimated FDCHTFs. Durirgysbheduled
UL training, each BS's UL receiver in turn extraitts FDCHTFs of its MSs from their received PSsliminating the
pilot contamination imposed by the simultaneousBnsmitted UL PSs of all other cells. Our simulati@sults
demonstrate that the pilot contamination is congiyeeliminated by the proposed scheme, even forngtsvork
consisting of a large number of unity frequency seewcells. Most significantly, unlike many existinglot

contamination reduction schemes, our scheme doeselyoon the assumption that each BS knows therskorder
statistics of all the interfering UL channels.

Relation with the project workn this paper, a novel pilot contamination elintioa scheme has been proposed for
multi-cell TDD and OFDM based massive MIMO systemvkjch relies on the two stages of the DL trainargl the
scheduled UL training, which falls in the broad pe@f WP5.

[73] Babar, Z., Ng, S.X. and Hanzo, L., "EXIT-Chatded Near-Capacity Quantum Turbo Code DesignEBE
Transactions on Vehicular Technology, vol.PP, nopg91-1.

Abstract High detection complexity is the main impedimenfuture Gigabit-wireless systems. However, a dquiaA
based detector is capable of simultaneously degettindreds of user signals by virtue of its inhegearallel nature.
This in turn requires near-capacity quantum ermrection codes for protecting the constituent tpubf the quantum
detector against the undesirable environmentalttiremce. In this quest, we appropriately adapttmyentional non-
binary EXtrinsic Information Transfer (EXIT) charisr quantum turbo codes by exploiting the intringuantum-to-
classical isomorphism. The EXIT chart analysis oty allows us to dispense with the time-consunifante-Carlo
simulations, but also facilitates the design ofrrespacity codes without resorting to the analysdigheir distance
spectra. We have demonstrated that our EXIT chadigtions are in line with the Monte-Carlo simidat results. We
have also optimized the entanglement-assisted GG EXIT charts, which outperforms the existingtdnce spectra
based QTCs. More explicitly, the performance of gptimized QTC is as close as 0.3 dB to the comedimg hashing
bound.

Relation with the project workthis work is falls in the domain of Task 5.3, wHarenear-capacity quantum codes are
designed for assisting the quantum-assisted ms#i-detectors employed in CDMA and SDMA networks.
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[74] Botsinis, P., Alanis, D., Ng, S.X. and Han4a, "Low-Complexity Soft-Output Quantum-Assisted Muser
Detection for Direct-Sequence Spreading and Slolc8&uier-Hopping Aided SDMA-OFDM Systems," IEEE A&ss ,
vol.2, no., pp.451-472, 2014.

Abstract: Low-complexity suboptimal multiuser detectors (MUse widely used in multiple access communication
systems for separating users, since the compugdtioomplexity of the maximum likelihood (ML) detectis
potentially excessive for practical implementatiQuantum computing may be invoked in the deteqtiatedure, by
exploiting its inherent parallelism for approachithgg ML MUDs performance at a substantially redunedber of
cost function evaluations. In this contribution, pr@pose a soft-output (SO) quantum-assisted MUideaing a near-
ML performance and compare it to the correspon@iigant colony optimization MUD. We investigate rate€icient
direct-sequence spreading (DSS) and slow subcdmoigping aided (SSCH) spatial division multiple @& orthogonal
frequency division multiplexing systems, where tlenber of users to be detected is higheti the number of receive
antenna elements used. We show that for a given complexity budget, the proposed SO-Dullrr-Hgyer algorithm (DHA)
QMUD achieves a better performance. We also proposedaptive hybrid SO-ML/SO-DHA MUD, which adajitlf
to the number of users equipped with the same dpg@aequence and transmitting on the same subcdFihally, we
propose a DSS-based uniform SSCH scheme, whichoiaprthe system's performance by 0.5 dB at a BERO<H,
despite reducing the complexity required by the Ml&nployed

Relation with the project workA low complexity MUD is conceived for SDMA-OFDM sggns, which is related to
Task 5.3.

[75] Cheung, K.T.K., Shaoshi Yang and Hanzo, Lpé&ral and Energy Spectral Efficiency OptimizatiminJoint
Transmit and Receive Beamforming Based Multi-Ré\&#MO-OFDMA Cellular Networks," IEEE Transactions on
Wireless Communications, vol.13, no.11, pp.614756Nov. 2014.

Abstract: We first conceive a novel transmission protocol domulti-relay multiple-input-multiple-output ortbonal
frequency-division multiple-access (MIMO-OFDMA) bkdar network based on joint transmit and receive
beamforming. We then address the associated netwioik spectral efficiency (SE) and energy speadffitiency
(ESE) optimization problems. More specifically, thetwork's MIMO channels are mathematically decosegointo
several effective multiple-input-single-output (MD¥$ channels, which are essentially spatially mldtipd for
transmission. Hence, these effective MISO charselseferred to as spatial multiplexing componé8MCs). For the
sake of improving the SE/ESE performance attairtbd, SMCs are grouped using a pair of proposed gmgup
algorithms. The first is optimal in the sense tha¢xhaustively evaluates all the possible comimest of SMCs
satisfying both the semi-orthogonality criteriondamther relevant system constraints, whereas tbenseis a lower-
complexity alternative. Corresponding to each @f two grouping algorithms, the pair of SE and ES&imization
problems are formulated, thus the optimal SMC gsoapd optimal power control variables can be obthifor each
subcarrier block. These optimization problems amven to be concave, and the dual decompositiomoagp is
employed for obtaining their solutions. Relying ¢timese optimization solutions, the impact of variagystem
parameters on both the attainable SE and ESE isactieaized. In particular, we demonstrate that urzbrtain
conditions the lower-complexity SMC grouping aldlom achieves 90% of the SE/ESE attained by the estive-
search based optimal grouping algorithm, while igipg as little as 3.5% of the latter scheme's cdatfmunal
complexity.

Relation with the project workThis paper falls under Task 5.3 focusing on thatjaiptimization of transmit and
receive beamforming for multi-relay MIMO-OFDMA netrks.

[76] Jie Zhang, Fan Jin, Rong Zhang, Guangjun d Hanzo, L., "Analysis and Design of Distributedt&mna-Aided
Twin-Layer Femto- and Macrocell Networks Relying leractional Frequency Reuse," IEEE Transactiongetmcular
Technology, vol.63, no.2, pp.763-774, Feb. 2014.

Abstract: Distributed antenna systems (DASs) and FemtoCeéHi€s) are capable of improving the attainable
performance in the cell-edge area and in indoadeesial areas, respectively. To achieve high speefficiency (SE),
both the distributed antenna elements (DAEs) andbB€e stations (FBSs) may have to reuse the speaifuthe
macrocellular network. As a result, the performagoickoth outdoor MacroCell (MC) users (OMU) andand FC users
(IFUs) suffers from CoChannel Interference (CCl)ende, in this paper, heterogenous cellular netwarks
investigated, where the DAS-aided MCs and FCs sb&ithin the same area. Both the outage probgl{dP) and the
spatially averaged throughput are derived, anchéteork is optimized either to minimize the OP @mbaximize the
MC's throughput. Our analysis demonstrates thgprsimgly, the unity frequency-reuse (UFR)-basedcreellular
system can be optimized in isolation, without cdesng the impact of FCs. We found that the
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MCs relying on fractionalfrequency reuse (FFR) témde converted to several small cells, illumidaly the DAES,
when the density of FCs becomes high.

Relation with the project worki:his work focuses on femoto- and macrocell networksch is related to Task 5.3.

[77] Zhang, R., Yang, Lie-Liang and Hanzo, L., "EmePattern Aided Simultaneous Wireless Informathoi Power
Transfer," IEEE Journal on Selected Areas in Comigaiions, vol.PP, no.99, pp.1,1.

Abstract: In echoing Varshney’'s seminal concept of jointhangmitting information and energy, we propose the
concept of an energy pattern aided Simultaneouslégés Information and PowerTransfer (SWIPT) systainere in
addition to power transfer, information is conveyedth by the specific Receive Antenna (RA) indideswhich
the power is delivered as well as by the particutéensity of the power assigned to that particu®a pattern. By
embedding information into energy patterns ratheant imposing it by modulating classic radio wavefsy our
proposed solution is capable of operating bothiingegrated receiver mode and in a power-split @enedhilst relying

on a low-complexity two-stage non-coherent detectalgorithm. Both our analysis and simulations shthat
our energy pattern aided SWIPT system exhibits maefi@al immunity to any potential performance dedation
imposed by power-conversion. Moreover, the achilkevatate versus power conversion trade-off bounde ar
characterized, demonstrating that our proposedygnmattern aided SWIPT system leads to a beneficial
wireless information and power transfer convergence

Relation with the project workthis paper is pertaining to WP5, with particularpdrasis on Task 5.3. A novel energy
pattern aided SWIPT system is proposed, where Bdthindex-based information transfer as well asristy-based
information transfer were employed in the contéhbath the integrated receiver mode and the poywétr+sode.

[78] Rong Zhang, Lie-liang Yang and Hanzo, L., 'trProbability and Capacity Analysis of Generaligaé-Coding
Aided Spatial Modulation," IEEE Transactions on ®¥lésss Communications, vol.14, no.1, pp.364-375, 2ab5.

Abstract: The recently proposed multiple input multiple out@dIMO) transmission scheme termed asgeneralized p
coding aided spatial modulation (GPSM) is analyzeldere the key idea is that a particular subseeodive antennas

is activated and the specific activation patteselftconveys useful implicit information. We progithe upper bound of
both the symbol error ratio (SER) and bit erroiordBER) expression of the GPSM scheme of a lowqgerity
decoupled detector. Furthermore, the corresponddigcrete-input continuous-output memoryless channel
(DCMC) capacity as well as the achievable rateusntjfied. Our analytical SER and BER upper bouxmtessions are
confirmed to be tight by our numerical results. \lso show that our GPSM scheme constitutes a feeXMiMO
arrangement and there is always a beneficial cordigon for our GPSM scheme that offers the samedWwalth
efficiency as that of its conventional MIMO coungart at a lower signal to noise ratio (SNR) per bit

Relation with the project workthis paper is related to WP5 in general, whereleycitncept of our GPSM scheme is
introduce, followed by its theoretical analysigénms of both its DCMC capacity as well as its aghble rate relying
on our analytical upper bound of the SER and th& Bpressions, when a low-complexity decoupled aletels
employed.

[79] Alanis, D.; Botsinis, P.; Soon Xin Ng; HanZa, "Quantum-Assisted Routing Optimization for S@lfganizing
Networks," IEEE Access, vol.2, no., pp.614-632,£201

Abstract: Self-organizing networks act autonomously for fake of achieving the best possible performance. Th
attainable routing depends on a delicate balanceiwdrse and often conflicting quality-of-servicequirements.
Finding the optimal solution typically becomes anno-polynomial-hard problem, as the network sizeréases in
terms of the number of nodes. Moreover, the empbntnof user-defined utility functions for the aggméon of the
different objective functions often leads to sulimpt solutions. On the other hand, Pareto optipatitcapable of
amalgamating the different design objectives byigliag an element of elitism. Although there is latpora of bio-
inspired algorithms that attempt to address thiinopation problem, they often fail to generate #ie points
constituting the optimal Pareto front. As a remedg,propose an optimal multi-objective quantum-stesi algorithm,
namely the non-dominated quantum optimization atlgor (NDQO), which evaluates the legitimate routstng the
concept of Pareto optimality at a reduced compjeXie then compare the performance of the NDQOrihgu to the
state-of-the-art evolutionary algorithms, demoristeathat the NDQO algorithm achieves a near-optipesformance.
Furthermore, we analytically derive the upper anddr bounds of the NDQO algorithmic complexity, alhis of the
order of O(N) and O(M(N)) in the best and worst case scenario, respsytivihis corresponds to a substantial
complexity reduction of the NDQO from the order@({N2) imposed by the brute-force method.

COnév»e)rto "



FP7 CONCERTO Deliverable D7.6

Relation with the project work(Task 5.3)le have proposed an optimal algorithm for multiemtjve routing in SONs
using Pareto Optimality. The theoretical upper dmder complexity bounds of the NDQO algorithm haween
analytically derived, yielding a complexity betwe@{N)) and O(N/N). This implies a significant CFE reduction
compared to the classical BF method, which exhibitemplexity on the order of O(N2) in the worsseacenario.

[80] Yongkai Huo; El-Hajjar, M.; Hanzo, L., "Wireds Video: An Interlayer Error-Protection-Aided Miayer
Approach," IEEE Vehicular Technology Magazine, 90ho.3, pp.104-112, Sept. 2014.

Abstract: Video clips captured from real world scenes exhibira-frame correlation among their pixels. This
correlation can be removed by applying video cosgiten to reduce the required the storage spaaesntigasion
bandwidth, bitrate, and power. Layered video codsegarates the video sequence into partitions fawirequal
importance, hence allowing the decoder to progreBsirefine the reconstructed video quality, wheniacreased
bandwidth is available. On the other hand, compestdeo signals are sensitive to channel errdreréfore, forward
error correction (FEC) must be applied when comatiig over hostile wireless channels. In additisésed on the
fact that the different layers have unequal impata different-rate FEC codes may be applied tadifierent layers,
leading to unequal error protection (UEP). We psgpan interlayer (IL) FEC coding technique combingith UEP,
where the lower-importance layers are used foregtotg the higher-importance layers in the datadiared mode of
H.264/advanced video coding (AVC). Explicitly, agimulation results show that the IL coded systemperfiorms the
traditional UEP system by providing a better vidpmlity for transmission over a wireless channeiif@a Eb /NO of 0
dB, when using our multifunctional multiple-inpmultiple-output (MIMO) array.

Relation with the project worid@ask 5.2)1n this article, a brief description of novel pratien arrangements conceived
for layered video coding was presented. It was shbew UEP can be utilized for enhancing the vidaality at the
receiver. Furthermore, we described our proposerbtling technique that can be combined with UERy®rred video
coding to further improve the attainable systeniqrerance.

[81] Zhang, B.; Hu, J.; Huang, Y.; El-Hajjar, M.;aHzo, L., "Outage Analysis of Superposition-ModiglatAided
Network-Coded Cooperation in the Presence of Nétw@oding Noise," IEEE Transactions on Vehicular Arealogy,
vol.64, no.2, pp.493,501, Feb. 2015.

Abstract: We consider a network, where multiple source—datitin (S—-D) pairs communicate with the aid of #-ha
duplex relay node (RN), which adopts decode-andidod (DF) relaying and superposition modulation N§Hor
combining the signals transmitted by the sourceemofSNs) and then forwards the composite signalitdhe
destination nodes (DNs). Each DN extracts the $sgtransmitted by its own SN from the compositenalgby
subtracting the signals overheard from the unwaBfdd. We derive tight lower bounds for the outagebability for
transmission over Rayleigh fading channels and kewdiversity combining (DC) at the DNs, which idlidated by
simulation for both the symmetric and the asymmetatwork configurations. For the high signal-taseoratio regime,
we derive both an upper bound and a lower bounthfoputage performance and analyze the achiedal@esity gain.
It is revealed that a diversity order of 2 is agbi#, regardless of the number of SN-DN pairs innistsvork. We also
highlight the fact that the outage performance dasnishated by the quality of the worst overheated loecause it
contributes most substantially to the network cgdiNC) noise. Finally, we use the lower bound fesidning a relay
selection scheme for the proposed SPM-based netvaatéd cooperative communication (SPM-NC-CC) system

Relation with the project work (Task 5.3):this paper, a cooperative network was considesbere multiple SN—DN
pairs communicate with the aid of a single RN. Tomer bounds of the outage probability were derjvetiich
matches tightly with the simulation results. Theules explicitly quantified the detrimental effeciSNC noise imposed
on SPM-NC-CC schemes. Additionally, we designedlayrselection approach for our SPM-NC-CC schenmgube
closed-form outage expression derived in (11), tidgoids the excessive computational burden redjuise Monte
Carlo simulations.

[82] Jin, F.; Zhang, R.; Hanzo, L., "Resource AHtion Under Delay-Guarantee Constraints for Hetenegus
Visible-Light and RF Femtocell," IEEE Transactioms Wireless Communications, vol.14, no.2, pp.10284, Feb.
2015.

Abstract: The resource-allocation (RA) problems of mobilent@als (MTs) are investigated in a heterogeneous
wireless network, where both a visible light commeation system and an RF femtocell system are geegdln a room.
We consider diverse quality-of-service requiremeintsterms of the data rate, fairness, and stadistitelay
requirements. Inspired by the concept of effecthapacity, we formulate our optimization problemsplgmg -
proportional fairness while satisfying specifictistical delay constraints. Two types of MTs, namehultihoming
MTs and multimode MTs, are considered, where maittimg MTs have the capability of aggregating resesirfrom
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different networks, whereas the multimode MTs alsvaglect a single network for their connection. Gptimization

procedure solves the RA probability problem for timming MTs with the aid of a decentralized algjom. By

contrast, our optimization problem involves bothwark selection and RA probability optimization famultimode

MTs, which may be regarded as a mixed-integer neali problem. Since this problem is computationalifactable, a
suboptimal decentralized method is proposed fovisglit. Simulation results are also presented diarifying the

performance of the proposed algorithm. It is shothvat the multimode MTs are capable of achievingilaim
performance to that of the multihoming MTs when statistical delay requirements are loose. Howeagrxpected,
the multihoming MTs attain a better performance mvive tighten the delay requirements.

Relation with the project work(Task 5.2):this paper, we studied the resource allocatimblems of mobile terminals
(MTs) in a HetNet under diverse QoS requirementieims of the data rate, fairness to MTs and thgssital delay
requirements, where a hybrid VLC and RF femto-sgditem was considered. The objective functionedalipon were
proven to be concave. Then we proposed decentladigwrithms for solving the associated RA probl&ime optimal
RA for each iteration of the dual decompositionocailyim were presented and simulations were perfdrrioe
validating the algorithm.

[83] Peichang Zhang; Sheng Chen; Hanzo, L., "TwerTChannel Estimation Aided Near-Capacity MIMO
Transceivers Relying on Norm-Based Joint Transmit Receive Antenna Selection," IEEE Transaction$\trmeless
Communications, vol.14, no.1, pp.122-137, Jan5201

Abstract: We propose a norm-based joint transmit and recaitenna selection (NBJTRAS) aided near-capacity
multiple-input-multiple-output (MIMO) system relygnon the assistance of a novel two-tier channé@hasibn scheme.
Specifically, a rough estimate of the full MIMO cireel is first generated using a low-complexity, {raining-
overhead minimum mean square error based chantielagsr, which relies on reusing a modest numberadgiio
frequency (RF) chains. NBJTRAS is then carriedlmged on this initial full MIMO channel estimatheTNBJTRAS
aided MIMO system is capable of significantly oufpeming conventional MIMO systems equipped witle ttame
modest number of RF chains while dispensing with ittealized simplifying assumption of having petfig&nown
channel state information (CSI). Moreover, theiahisubset channel estimate associated with thectsel subset
MIMO channel matrix is then used for activating ayerful semi-blind joint channel estimation andbiurdetector-
decoder, in which the channel estimate is refingc movel block-of-bits selection based soft-decisdided channel
estimator (BBSB-SDACE) embedded in the iterativeediion and decoding process. The joint chann@hasibn and
turbo detection-decoding scheme operating withaideof the proposed BBSB-SDACE channel estimatoajsable of
approaching the performance of the near-capacitirman-likelihood (ML) turbo transceiver associat@idh perfect
CSl. This is achieved without increasing the comipyeof the ML turbo detection and decoding process

Relation with the project work (Task 5.3):this paper, we have proposed a novel TTCE assestd NBJTRAS aided
three-stage turbo coded MIMO system, and our dmution has been twofold. Firstly, we have developetbw-
complexity yet effective NBJTRAS aided near-capatitree-stage turbo coded MIMO system, which sigaiftly
outperforms the conventional MIMO system having shene humber of RF chains and operating withoutid&rms
of the achievable BER performance and throughpatoBdly, we have proposed a new TTCE scheme rebjirg low
training overhead for assisting the NBJTRAS aidd®1 system to approach the optimal MIMO performaboend
associated with perfect CSI, which maintains a hlEgstem effective throughput while imposing a loewmputational
complexity.

[84] zhang, W.; Jia, Y.; Meng, X.; Brejza, M.F.; Mader, R.G.; Hanzo, L., "Adaptive Iterative Decaglifor
Expediting the Convergence of Unary Error Correcti@odes," IEEE Transactions on Vehicular Technology.64,
no.2, pp.621,635, Feb. 2015.

Abstract: Multimedia encoders typically generate symbolsifigia wide range of legitimate values. In practivalbile
wireless scenarios, the transmission of these skamisorequired to be bandwidth efficient and erresilient,
motivating both source coding and channel codingwéler, separate source and channel coding (SS€jnes are
typically unable to exploit the residual redundaityhe source symbols, which cannot be totallyuced by finite-
delay finite-complexity schemes, hence resulting itapacity loss. Until recently, none of the émisfoint source and
channel codes (JSCCs) were suitable for this agtjmic since their decoding complexity rapidly ireses with the size
of the symbol alphabet. Motivated by this, we pregmba novel JSCC referred to as the unary erroection (UEC)
code, which is capable of exploiting all residuadundancy and eliminating any capacity loss, winilposing only a
moderate decoding complexity. In this paper, wewslioat the operation of the UEC decoder can be miycely
adapted to strike an attractive tradeoff betwegdécoding complexity and its error correction talggg. Furthermore,
we conceive the corresponding 3-D EXtrinsic Infotima Transfer (EXIT) charts for controlling this migmic
adaptation, as well as the decoder activation omieen the UEC code is serially concatenated withrlbo code. In
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this way, we expedite iterative decoding convergeifacilitating a gain of up to 1.2 dB comparedhaibth SSCC and
to its nonadaptive UEC benchmarkers, while maiimagirthe same transmission bandwidth, duration, gneand
decoding complexity.

Relation with the project work (Task 3.1n this paper, we have demonstrated that the nurobdrellis states
employed by a UEC decoder can be dynamically adapiestrike an attractive tradeoff between its diog
complexity and its error correction capability. tharmore, we have proposed the employment of 3-Dr&Xarts for
controlling this dynamic adaptation, as well asdontrolling the decoder activation order. This basn demonstrated
for the scenario where the UEC code is seriallycatenated with

[85] Yetgin, H., Cheung, K. t. K., El-Hajjar, M. &anzo, L. ‘Cross-layer network lifetime optimisaticonsidering
transmit and signal processing power in wirelesscenetworks’, iIHET Wireless Sensor Systems176-182, 2014.

Abstract: Maintaining high energy efficiency is essential focreasing the lifetime ot wireless sensor neksor
(WSNSs), where the battery of the sensor nodes ¢dmmaoutinely replaced. Nevertheless, the energigbt of the
WSN strictly relies on the communication parametensere the choice of both the transmit power ak agof the
modulation and coding schemes (MCSs) plays a signmi role in maximising the network lifetime (NUj this paper,
we optimise the NL of WNSs by analysing the impattthe physical layer parameters as well as of digmal
processing power (SPP),fon the NL. We characterise the underlying trade-between the NL and bit error ratio
(BER) performance for a predetermined set of tamighal-to-interference-plus-noise ratio (SINR)ued and for
different MCSs using periodic transmit-time slotSjTscheduling in interference-limited WSNs. Forea-link target
BER requirement (PLBR) of 19 our results demonstrate that a “continuous-thitein the range of 0.58 - 4.99 years
is achieved depending on the MCSs, channel cordiguns, and SPI.

Relation with the project work (WP5We evaluated the NL for both Scenario 1, where wesier the required
transmit power only, and for Scenario 2, where westdered an additional SPP, against the BER tafg&tSNs for a
fi xed rate of different MCSs for both AWGN and Reigh fading channels.

[86] G. Panza and S. Grilli, “An IP cross-layer sdhler with closed-loop control for QoS provisiagiim NGNs”, to
be published in Springer Wireless Networks jouin&2015 (extended version of the work presentdEBE MoWNet
2014 — 1st CONCERTO Workshop).

Abstract Next-Generation Networks (NGNs) will support Qtyabf Service (QoS) over a mixed wired and wireles
IP-based infrastructure. A relative model of sesuitifferentiation in Differentiated Services arelgiiure is a scalable
solution for delivering multimedia traffic. Howeyahe dynamic nature of radio channels makes ficdif to achieve
the target quality provisioning working at the Iitddower layers separately as in the classicalcagur.

In this work, an IP cross-layer scheduler with fesek control able to support a Proportional Diffeiation Model
(PDM) for delay guarantees also over wireless scdieed. The key idea is to leverage feedbacks tath@uactual
delays experienced by packets at the lower laymistze errors with respect to the ideal suppothefPDM in order to
tune at run-time the priority of the IP queues wtik objective of supporting a PDM at the netwarteiface on the
whole across multiple layers.

A simulation analysis demonstrates the reliabidibd robustness of the proposal in achieving cagisesults even
with highly time-variant performance of the LTE 3BRIAC and PHY layers, differently from the classiapproach.
Furthermore, considerations on the required additidunctionality and likely deployment scenarioghtight the
scalability and backward compatibility of the dewd solution.

Relations with the project workhe article reports the results achieved in Wadgut the design and development of an
IP content-aware cross-layer scheduler. It givesmplete vision of the work done, because it costa complete
description of the adopted models, of the mademagsans and the complete report of the achievedltgsncluding a
comparison with the IP scheduler without the crtzg@r solution. The contribution has been includedD5.3.
Providing QoS guarantees in a reliable, robustabta and backward compatible way on the basisediancontent to
be delivered is key to the project.

[87] A. Weinlich, P. Amon, A. Hutter, and A. KaufRrobability Distribution Estimation for Autoregreise Pixel-
predictive Image Coding”, submitted HBEE Transactions on Image Processing

Abstract: Pixel-wise linear prediction using backward adaptieast-squares or weighted least-squares estimafi
prediction coefficients is currently among the etaf-the-art methods for lossless image compressidrile current
research is focused on mean intensity predictiothefpixel to be transmitted, best compressioniregwccurrence
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probability estimates for all possible intensitylues. Apart from common heuristic approaches, wewsimow

prediction error variance estimates can be deffirad the (weighted) least-squares training regiot Bow a complete
probability distribution can be built based on artoaegressive image model. The analysis of imagéosarity

properties further allows deriving a novel formdta weight computation in weighted least-squaresofing and

generalizing ad-hoc equations from literature. $fmarse intensity distributions in non-natural insagemodified image
model is presented. Evaluations were done in thdyndeveloped C++ framework Vanilc (Volumetric, ifidial, and

natural image lossless coder), which can compresgla range of images, including 16-bit medical 3A@lumes or
multi-channel data. A comparison with several & best available lossless image codecs proofg¢hbamnethod can
achieve very competitive compression ratios. Imgeof reproducible research, the source code ofi¢/aiill be made

public.

Relation with the project workThis work is part of WP 3, Task 3.1, related tosless compression of images,
especially also for medical image data (e.g., cdeghtomography images).

2.2.3 Conference, symposium or workshop proceedings

[88] G. Panza and S. Grilli, “Cross-layer schedyliwith feedback for QoS support”, IEEE MoWNet 20441st
CONCERTO Workshop.

Abstract Next-Generation Networks (NGNs) will support Qtyabf Service (QoS) over a mixed wired and wireles
IP-based infrastructure. A relative model of sesuitifferentiation in Differentiated Services arelgiiure is a scalable
solution for delivering multimedia traffic. Howevahe dynamic nature of radio channels makes ficdif to achieve
the target quality provisioning working at the Iddower layers separately as in the classicalaambr.

In this work, an IP cross-layer scheduler with fegak control able to support a Proportional Diffai@ion Model
(PDM) for delay guarantees also over wireless scdieed. The key idea is to leverage feedbacks tath@uactual
delays experienced by packets at the lower laymistze errors with respect to the ideal suppothefPDM in order to
tune at run-time the priority of the IP queues whik objective of supporting a PDM at the netwarteiface on the
whole across multiple layers.

A simulation analysis demonstrates the reliabilibhd robustness of the proposal in achieving cadisesults even
with highly time-variant performance of the LTE 3&RIAC and PHY layers, differently from the classiapproach.
Furthermore, considerations on the required additidunctionality and likely deployment scenarioghtight the
scalability and backward compatibility of the dewd solution.

Relations with the project workhe article reports the results achieved in Wadut the design and development of an
IP content-aware cross-layer scheduler. It givesmplete vision of the work done, because it costa complete
description of the adopted models, of the mademagsans and the complete report of the achievedltgsncluding a
comparison with the IP scheduler without the crizgger solution. the contribution has been includedD5.3.
Providing QoS guarantees in a reliable, robustabta and backward compatible way on the basisediancontent to
be delivered is key to the project.

[89] G. Panza and S. Girilli, “QoS provisioning bpss-layer feedback control”, IEEE Symposium on @umications
and Vehicular Technology, (SCVT 2014).

Abstract Next-Generation Networks (NGNs) will support Qtyabf Service (QoS) over a mixed wired and wireles
IP-based infrastructure. A relative model of sesuitifferentiation in Differentiated Services arelgiiure is a scalable
solution for delivering multimedia traffic. Howevahe dynamic nature of radio channels makes ficdif to achieve
the target quality provisioning working at the Iddower layers separately as in the classicalaambr.

In this work, an IP cross-layer scheduler with fegek control able to support a Proportional Diffai@ion Model
(PDM) for delay guarantees also over wireless iscdieed. The key idea is to leverage feedbacks tath@uactual
delays experienced by packets at the lower laymistze errors with respect to the ideal suppothefPDM in order to
tune at run-time the priority of the IP queues whik objective of supporting a PDM at the netwarteiface on the
whole across multiple layers.

A simulation analysis demonstrates the reliabgitg robustness of the proposal in achieving cadisesults over the
IEEE 802.11g MAC and PHY layers, differently fromet classical approach. Furthermore, consideratimshe
required additional functionality and likely deplognt scenarios highlight the scalability and baakinampatibility
of the designed solution.

Relations with the project workhe article reports the results achieved in Wadut the design and development of an
IP content-aware cross-layer scheduler. It givesmplete vision of the work done, because it costa complete
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description of the adopted models, of the madenagsans and the complete report of the achievedltgsncluding a
comparison with the IP scheduler without the crizgger solution. the contribution has been includedD5.3.
Providing QoS guarantees in a reliable, robustabta and backward compatible way on the basisediancontent to
be delivered is key to the project.

[90] S. Cicalo and V. Tralli, “Cross-Layer Algdmins for Distortion-Fair Scalable Video Delivery ov@FDMA
Wireless Systems,” in Proc. of IEEE Globecom Wodgslon Quality of Experience for Multimedia Commuations
2012, Anaheim, California (USA), Dec. 2012

Abstract: Optimizing video delivery to multiple users oveFDMA wireless systems is a challenging task, esgci
when the objective of maximizing the spectral edficy has to be jointly considered with the objeztf providing a
fair video quality. In this paper a novel crossdayptimization framework is proposed. It jointlgdresses rate
adaptation and resource allocation, aiming at maxmg the sum of the achievable rates while miningzthe
distortion difference among multiple videos. Afthaving discussed its feasibility, the optimizatiproblem is
vertically decomposed into two sub-problems, antbeel efficient Iterative Local Approximation (ILAdlgorithm is
proposed to evaluate the global solution. ILA aiidon requires a limited information exchange betwebe
application and the MAC layers, which independentlyn algorithms that handle parameters and congérai
characteristic of a single layer. The numericalleations show the fast convergence of the ILA athar and
demonstrate the significant video quality improvemef the proposed strategy with respect to othginozation
frameworks.

Relations with the project workthis work is related to WP5, as it deals with assrlayer iterative technique for
transmission of scalable video over OFDMA wireléisks. The objective of the rate adaptation andaadsource
allocation is to deliver different video contents different users, while guaranteeing fairnesserms of video
distortion.

[91] M. Chiani, G. Liva and E. Paolini, “The Marga Between Random Access and Codes on Graphs: Giolied
Aloha,” in Proc. of the IEEE First European Coefeze on Satellite Telecommunications (AESS) 20n& (Italy),
Oct. 2012.

Abstract: We present some recent results on a scheme, n@oeeld Slotted Aloha, where the theory of codes on
graphs is used to obtain a random access protogbtibes not require retransmissions. The schelvesisd on the use
of erasure correcting codes for the recovery okpasegments that are lost in collisions, and atassive interference
subtraction for resolving collisions. The propoggdtocol achieves reliable communication in thengsiptic setting
and attains capacities close to 1 packet/slot. Smmearks and results for practical implementatiérthe access
scheme are presented.

Relations with the project workhis work is related to WP4 (T4.3) and WP5, aitcerns an uncoordinated multiple
access scheme that can be useful, e.g., in emgrges&s where multiple data and video streamsanernitted toward
a unique destination.

[92] G. Liva, B. Matuz, E. Paolini and M. ChianEHort Low-Rate Non-Binary Turbo Codes,” IEEE 7tkehmational
Symposium on Turbo Codes & Iterative Informationdassing (ISTC), Gothenburg (Sweden), Aug. 2012.

Abstract: A serial concatenation of an outer non-binary ducbde with different inner binary codes is introedd and
analyzed. The turbo code is based on memory-1 ¥em@nt recursive convolutional codes over higheoriields. The
resulting codes possess low rates and capacityeapiping performance, thus representing an appeabhgion for
spread spectrum communications. The performantleeofcheme is investigated on the additive whitasSian noise
channel with coherent and noncoherent detectionleresity evolution analysis. The proposed codespemenfavorably
w.r.t. other low rate constructions in terms of gbexity/performance trade-off. Low error floors apdrformances
close to the sphere packing bound are achieved timwsmall block sizes (k=192 information bits).

Relations with the project workThis work is mainly related to WP5, as it concethe design of forward error
correction schemes for low-delay applications, eegl-time video transmission over wireless network

[93] E. Paolini, G. Liva and M. Chiani, “Random Agss on Graphs: A Survey and New Results,” Prod6tf Annual
Asilomar Conference on Signals, Systems, and CoenpuPacific Groove, CA (USA), Nov. 2012.
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Abstract: This paper overviews the recently proposed codetled ALOHA (CSA) random access scheme and
illustrates some new results in this area. In C&Aandomly picked linear block code is employedelagh user to
encode segments of its bursts prior to transmissibere the choice of the code is performed witltoardination with
the other users. On the receiver side iterativerfetence cancellation combined with decoding ef ldtal codes is
performed to recover from collisions. This processy be represented as an iterative decoding digoritver a sparse
bipartite graph.

Relations with the project worlhis work is related to WP4 (T4.3) and WP5, aitaerns an uncoordinated multiple
access scheme that can be useful, e.g., in emgrgesas where multiple data and video streamsansrnitted toward
a unique destination.

[94] B. Matuz, G. Liva, E. Paolini, M. Chiani and 8auch, “Blockwise Noncoherent AWGN Channel: Cdapated
Codes and Composite Capacity,” 9nternational ITG Conference on Systems, Commuitica and Coding
(SCC2013), Munich, Germany, Jan. 2013.

Abstract: We consider binary phase shift keying (BPSK) cueradditive white Gaussian noise (AWGN) channeh wit
constant, but unknown carrier phase over blocksiloEhannel symbols and a concatenated coding schéhe
composite capacity of the channel constrained &xifip binary inner codes, i.e. codes with good imimm distance
properties, is derived. The outer code is chosem fthe ensemble of non-binary regular (g, ldw-density parity-
check (LDPC) codes with fixed variable node degré® and check node degreg tterative decoding thresholds
obtained by means of density evolution are provifledseveral concatenations of inner and outer scmled are
compared with capacity results.

Relations with the project workThis work is mainly related to WP5, as it conceths design of forward error
correction schemes for low-delay applications, eegl-time video transmission over wireless network

[95] B. Matuz, G. Liva, E. Paolini and M. Chianiyérification-Based Decoding with MAP Erasure Reagye9™
International ITG Conference on Systems, Commuigiocatand Coding (SCC2013), Munich, Germany, Jah320

Abstract: Verification-based decoding (VBD) is a simple yetwerful iterative (IT) decoding technique for cede
operating on packets (vector-symbols) and charthelsintroduce packet- wise errors. An exampleiverg by the g-
ary symmetric channel (gSC) for which a simple ioye@ment of the VBD algorithm is proposed. It cotssief
performing a Gaussian elimination (GE)-based emslecoding stage whenever VBD fails, i.e., whendver O
packets remain unverified. The modified decoder megpver the unverified packets with a complexity of [©f3) by
making use of the inherent code structure. Numkeresaults on low-density parity-check (LDPC) codesl analytical
expressions for the block error probability of lneandom block codes show the benefit of the pegalgorithm.

Relations with the project worRhis work is related to WP4 (T4.3), as it concgvasket-level protection techniques to
be implemented at the upper layers of the commtinitatack to recover from packet losses. Theseniqaoes are
particularly suitable in delay-sensitive applicasavhere retransmissions are not appropriate.

[96] Li Li, Li Wang and L. Hanzo, "Successive DHaying: MS-DIS aided interference suppression dwdd-stage
concatenated architecture design”, in 2(HRE International Conference on Communicationgg)(Ottawa, Canada
10-15 June 2012.

Abstract Conventional single-relay aided two-phase codperanetworks employing coherent detection algonish
incur a significant 50% throughput loss. Furthereadr is unrealistic to expect that in additiontbhe task of relaying,
the relay-station would dedicate further precioesources to the estimation of the source-relay raan support of
coherent detection. In order to circumvent thesablems, we propose decode-and-forward (DF) basedessive
relaying employing noncoherent detection schemegrukial challenge in this context is that of suggsing the
successive relaying induced interference, desp#igedsing with any channel state information (C8fe overcome
this challenge by introducing a novel adaptive Newtlgorithm based multiple-symbol differential @rference
suppression (MS-DIS) scheme. Correspondingly, aetistage concatenated transceiver architectureviseti. We
demonstrate that our proposed system is capalbleasferror-free transmissions at low signal-to-@oéios.

Relations with the project warkn this work, a decode-and-forward based suceesgtlaying scheme has been
proposed for cooperative networks, which is reldate@ask 5.3.
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[97] Chao Xu, Dandan Liang, S. Sugiura, Soon Xinaxg L. Hanzo, "Reduced-Complexity Soft-Decisionléd PSK
Detection”, in 2012 IEE®ehicular Technology Conference (VTC FaQuebec, Canada, 3-6 Sept. 2012

Abstract:In this paper, we propose to reduce the complefityoth the Approx-Log-MAP algorithm as well astbe
Max-Log-MAP algorithm, which were designed for sdéicision aided PSK detectors. First of all, weeastthe shown
a posteriori PSK symbol probability formula anceatmline it by eliminating its unnecessary calcoladiin the context
of the Approx-Log-MAP algorithm. Secondly, we reduihie complexity of the Max-Log-MAP algorithm, wkethe
maximum a posteriori symbol probability may be afed without evaluating and comparing all the cdaté symbol
probabilities. Furthermore, we apply our new s@ftedtion arrangement to a variety of coded syst€us.simulation
results demonstrate that a significant detectiomplexity reduction was achieved by our design withany
performance loss. For example, a factor two coniffleseduction was achieved by the proposed Max-M&P
algorithm, when it was invoked for detecting QPSybols, which is expected to be significantly highehen
invoked for 16 QAM.

Relations with the project warKhis is related to WP5, focussing primarily orsk&.3.

[98] M. Driusso, F. Babich, M.l. Kadir and L. HanztOFDM Aided Space-Time Shift Keying for Dispersiv
Downlink Channels", in 2012 IEE®ehicular Technology Conference (VTC Fall), Quelizsmada3-6 Sept. 2012.

Abstract: The performance of a Space-Time Shift Keying (ST S¢heme was shown to degrade in frequency-sedectiv
fading channels. Hence, we propose Orthogonal eregyuDivision Multiplexing (OFDM) combined with SKSfor
frequency-selective broadband channels. Furthermaee consider both an uncoded and a near-capaoitigdc
scenario. Our results show that a STSK system awedbwith OFDM is capable of overcoming the impaintseof
dispersive channels, hence approaching the sarf@pance as in a flat- fading channel.

Relation with the project worki:his work deals with WP5.

[99] Hua Sun, Soon Xin Ng, and L. Hanzo, "SuperpasiCoded Modulation for Cooperative Communicagidnin
2012 IEEEVehicular Technology Conference (VTC Fall), Quel@anada,3-6 Sept. 2012.

Abstract: A Turbo Trellis-Coded Modulation (TTCM) aided supesition modulation scheme is conceived for a
Decode-and-Forward (DAF) based cooperative commatinit system. More specifically, two source nodes
communicate simultaneously with the same destinatmde via a relay node. Superposition modulatiooimvoked at
the relay node in order to combine and simultanigawansmit the two source signals to the destimatiode. Hence
two timeslots are used to transmit two source s&gyrixtrinsic Information Transfer (EXIT) chartscapower sharing
techniques are employed in our design. The perfoce®f the proposed scheme is investigated fosin&gsion over
uncorrelated Rayleigh fading channels, which idimiabout 2 dB of the corresponding capacity.

Relation with the project workn this work, a TTCM-aided superposition modualtexheme has been proposed for
DAF-based cooperative communications, which isteelao WP5.

[100] Chao Xu, Dandan Liang, S. Sugiura, Ng, Soon Xin Ng, dndHanzo, “Reduced-complexity soft STBC
detection”, in2012 IEEE Global Communications Conference, Anaheif) 03 - 07 Dec 2012.

Abstract: In this paper, we propose to reduce the complefityoth the Approx-Log-MAP algorithm as well asthg

Max-Log-MAP algorithm, which were designed for sdécision-aided Space-Time Block Code (STBC) detsct
First of all, we review the STBC design, which dealregular L-PSK/QAM detectors to be invoked idearto detect
STBCs on a symbol-by-symbol basis. Secondly, wpgse to operate the L-PSK/QAM aided STBC detedatioa bit-

by-bit basis, so that the complexity may be redufretn the order of O(L) to O(BPS). Our simulatioesults
demonstrate that a near-capacity performance magchieved by the proposed detectors at a subdtprmealuced

detection complexity. For example, a factor six ptewity reduction was achieved by the proposedrélyos, when
they were invoked for detecting Alamouti's SquaB®AM aided G2 scheme.

Relation with the project work:his work is related to WP5.
[101] Shaoshi Yang and L. Hanzo, “lterative detattand decoding using approximate Bayesian thetasad PDA

method over MIMO Nakagami-m fading channels”, 2012 |IEEE Global Communications Conference (IEEE
GLOBECOM 2012), Anaheim, US, 03 - 07 Dec 2012.
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Abstract: In this paper, the design of iterative detection @ecoding (IDD) schemes relying on a low-complexit
probabilistic data association (PDA) aided methodanceived for turbo-coded multiple-input multioletput (MIMO)
systems communicating over Nakagami-m fading chaniidne known PDA based MIMO detectors typicallyemye
purely in the probability-domain. We show that tblassic relationship where the extrinsic LLRs aieeqg by
subtracting the a priori LLRs from the a posteriokiRs does not hold for the existing PDA based MIMé&tectors.
Therefore, the PDA method is not readily applicabléhe IDD receiver. To overcome this predicamesat,propose an
approximate Bayesian theorem based log-domain PABAL(0g-PDA) detector, as well as a novel simple rayagh of
calculating the bit-wise extrinsic LLRs for the ARg-PDA, which makes the AB-Log-PDA well-suited for
employment in IDD receivers. It is shown that tlegosed AB-Log-PDA based IDD scheme is capablecbiexing a
comparable performance to that of the optimal maxima posteriori (MAP) detector based IDD receiwghjle
imposing a much lower computational complexityhia scenarios considered.

Relation with the project work:his paper falls under the on-going work of WP5.

[102] Jie Hu, Lie-Liang Yang and L. Hanzo, LajoQptimal Queue Scheduling for Hybrid Cognitive Radio
Maintaining Maximum Average Service Rate Under RPelonstraints”, in,2012 IEEE Global Communications
Conference (GLOBECOM), Anaheim, US, 03 - 07 De@201

Abstract: As a promising technique of improving the attaiealbhndwidth gciency, cognitive radio (CR) has attracted
substantial attention from both the academic awaistrial communities. In order to improve the parfance of the
secondary user (SU), a novel hybrid CR system tiduced, which combines the conventional interveeand
underlay paradigms for enhancing the chances ofSthigo access the spectrum. Queuing theory is edak this
paper for analysing the impact of the primary us€PU) delay tolerance on the performance of the BUltiple
gueues are assumed for the SU engaging in videoncomation. Besides the Poisson‘ttageneration, we model a
Rayleigh fading channel as a Poisson service psowéh the aid of the outage probability in thegmace of cochannel
interferences. Two valuable goals are achieved ghathat of maximizing the average service rate mmimizing the
overall average delay of the SU’s multiple queuesour numerical results demonstrate, the overadlage delay of
the SU becomes 27% and 34% lower than that of tlogpdetional as well as that of the Round-Robin sobe
respectively.

Relation with the project workThis work addresses the issue of improving the goerdnce of secondary users
cognitive radio; thus, addressing Task 5.3.

[103] Dandan Linag, Xinyi Xu, Soon Xin Ng and L. k#, “Turbo-coded star-QAM for cooperative wirelessl
optical-fiber communications”, iird International Conference on Photonics, Penaviglaysia, 01 - 03 Oct 2012.

Abstract: A low-complexity cooperative wireless and opticilel communication scheme is proposed for uplink
communication in a Fractional Frequency Reuse (F#eRed multicell, multiuser system. The FFR pritecip invoked
for improving the cell-edge performance withoutueitig the throughput of the cell-center. Each eellluminated
with the aid of six Remote Antennas (RAs), which aonnected to the central base-station with thehrealistically
modelled imperfect optical-fiber links. When a MiebStation (MS) is located at the cell-edge, the hearest RAs can
be invoked to detect and forward the user’'s signathe base-station, based on the Single-Input ipMetOutput
(SIMO) principle. Furthermore, we design a Turbod€d (TC) 16-level Star-Quadrature Amplitude Modoiat
(StQAM) scheme for supporting optical-fiber-aidexbperative wireless transmission, where the receiwes not have
to estimate the channel state information. Henclwer detection complexity can be achieved whemmared to
coherently detected schemes, albeit naturally, Ztd8 power-loss. We also investigated the effégblmse-rotation
imposed by imperfect optical-fiber links. We foutlidit our noncoherent TC-StQAM scheme is robusbth kvireless
and optical-fiber imperfections

Relation with the project workrhis work is part of the ongoing work on WP5. Eler novel cooperative wireless and
optical-fiber communication scheme has been deeeldpr the uplink transmission

[104] J. Nagler, P. Amon, and L. Demaret. Hybridvdscaling of DCT-compressed imagesPioc. of IEEE Germany
Student Conference (GSC) 20Passau, Germany, Nov. 2012.

Abstract: We introduce an efficient downscaling methods watibitrary downscaling factors for images that are
transformed to DCT blocks as in the compressiondsted JPEG. Our hybrid approach combines the lawpbexity of
DCT domain downscaling with the high image quatifyB-spline based downscaling methods. A scalablarpeter
allows to adjust the trade-off between computali@wsts and image quality. Results from numericglegiments
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demonstrate the superiority of the new method iimseof efficiency compared to the existing methdelaithermore,
our method results in a scalable trade-off betvikerimage quality and the computational costs.

Relation with the project workThis work is part of WP 3, Task 3.1. In some naatliapplications, multiple image
streams (e.g., ultrasound streams) need to bentiied to and displayed by a client device simuétarsly. Therefore,
efficient downscaling algorithms are needed, ¢ogbe applied on server-side.

[105] A. Weinlich, P. Amon, A. Hutter, and A. KauBdge modeling prediction for computed tomographggdes, in
Proc. of Visual Communications and Image Proces§#@P) 2012 San Diego, CA, USA, Nov. 2012.

Abstract Predictive coding is applied in many state-of-#ielossless image compression algorithms likeGHRE,
CALIC, or least-squares-based methods. We proposeva approach for accurate intensity predictionpirel-
predictive coding of computed tomography (CT) inmgeéxploiting their particular edge characteristtee method
only relies on a small twelve-pixel context. It dageither require adaptation to larger-region imaggracteristics nor
the transmission of side-information and therefoy be particularly suitable for compression of kinaages like in
region-of interest coding. While applying simpledar prediction with fixed weights in homogenecegions, a Gauss
error model function is fit to given contexts ingedregions and then sampled at the position casreBpg to the pixel
to be predicted in order to obtain prediction valuBy the example of CALIC, it is shown that for @ata the edge
modeling prediction (EMP) approach can yield annesmnaller prediction error than other methods ngyon context
modeling.

Relation with the project work his work is part of WP 3, Task 3.1, related ighhquality (i.e., lossless) compression
of medical image data (i.e., computed tomograplrgges).

[106] A. Weinlich, P. Amon, A. Hutter, A. Kaup, “Me-lossless compression of computed tomography esaging
predictive coding with distortion optimization”, ifroceedings of SPIE Medical Imaging 20T¥lando, Florida, FL,
USA, February 2013.

Abstract This paper presents a method for iterative mipation of combined residual and prediction errarrfear-

lossless compression of medical computed tomogragigyisitions using pixel-wise least-squares ptetic While

most other lossy state-of-the-art image compressystems like JPEG 2000 make use of transform-beséihg, in

lossless coding higher compression ratios can hegwed with plain predictive algorithms like JPEG-because of
their non-linear data adaptive energy reductiont, dpplying these algorithms in lossy coding, sinpglantization
usually leads to error propagation and thereformse quality loss or rate increase, as predictioouracy of a pixel
value and thus data rate depends on the previosasbnstructed image region. The proposed miningratipproach
modifies the original image to be coded in a waghsthat the edge-directed prediction method framrditure may
achieve better predictions while introducing onlym@énimum amount of distortion. Compared to transfdrased
coding methods, the distortion introduced by thappsed scheme mostly consists in noise reducti&tead of blurring
or the introduction of artificial structures. Theethod also prevents error propagation due to timsideration of all
pixel dependencies of the prediction. It is shoWwatt combined with a context-adaptive arithmetideso in high-

fidelity coding (i. e., PSNR higher than 55 dB) tposed method can achieve higher compressi@s ridian the
transform-based approaches JPEG 2000, H.264/AMCH&YC intra coding.

Relation with the project workThis work is part of WP 3, Task 3.1, related tghhquality compression (i.e., near-
lossless) of medical image data (i.e., computedtgraphy images).

[107] A. Weinlich, J. Rehm, A. Hutter, A. Kaup, “Msively parallel lossless compression of medicalges using
least-squares prediction and arithmetic codingRiioceedings ofEEE International Conference on Image Processing
(ICIP) 2013 Melbourne, Australia, September 2013.

Abstract Medical imaging in hospitals requires fast anficefnt image compression to support the clinicakkvflow
and to save costs. Least-squares autoregressigk grdiction methods combined with arithmetic ogdconstitutes
the state of the art in lossless image compressiomwever, a high computational complexity of botteyents the
application of respective CPU implementations iagtice. We present a massively parallel compressystem for
medical volume images which runs on graphics cdrdage blocks are processed independently by ownegsing
threads. After pixel prediction with specializedrdber treatment, prediction errors are entropy coditd an adaptive
binary arithmetic coder. Both steps are designechatch particular demands of the parallel hardvaaahitecture.
Comparisons with current image and video codersv#fticiency gains of 3.3-13.6% while compressiones can be
reduced to a few seconds.
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Relation with the project workThis work is part of WP 3, Task 3.1. This workbiased on the previously developed
lossless image coding algorithm. It provides a lprdesign of this algorithm for practical hardwesupported (GPU-
accelerated) implementations.

[108] E. Wige, P. Amon, A. Hutter, A. Kaup, “Pixbhsed averaging predictor for HEVC lossless codisgbmitted to
IEEE International Conference on Image ProcessiP) 2013, Melbourne, Australia, September 2013.

Abstract This paper presents an intra-frame predictiomsehdesigned for lossless coding using HEVC. Thegsed
coding method comprises a pixel-wise predictiorebdasn original samples. It is realized as a sepandta prediction
mode, which replaces the PLANAR mode. In orderédqgrm the prediction, a four-sample template adbtire pixel
that is to be predicted is compared to the respetdimplate of a four-pixel neighborhood. For easfarence template,
the sum of absolute differences (SAD) is determiethble look-up of the SAD value gives the redwecweighting
factor for each neighborhood pixel. The predictor the current pixel is calculated as the weigldagdrage of the
neighborhood pixels. In comparison to the unmodifitEVC Test Model HM-9.1 configured for losslesglitg by
disabling/bypassing transformation, quantizationd @n-loop filters, the proposed method providegrage bitrate
savings up to 10.88% for intra-only coding at samitomputational complexity.

Relation with the project workThis work is part of WP 3, Task 3.1, related tmeric lossless coding of images and
video sequences. This work is the basis for a staiwhtion contribution to the Joint CollaboratiVeam on Video
Coding (JCT-VC), a joint working group of ISO//IBGPEG and ITU-T VCEG.

[109] A. Weinlich, M. Batz, P. Amon, A. Hutter, AKaup, “Volumetric Deformation Compensation in CUO#&r
Coding of Dynamic Cardiac Images”, Rroceedings of Picture Coding Symposium (PCS) 2848 Jose, CA, USA,
Dec. 2013.

Abstract: A new approach for volumetric deformation comp¢iosain temporally predictive coding of dynamic
medical heart images is presented. Instead of ugingentional vectors, motion is represented bymhedtion values
to model 3-D muscle contractions. In this way,mated motion is more homogeneous among the imagmidoand
predictions do not contain disturbing blocking fatts making the approach suitable also for nowiblmased
transform coding. It is shown that with equal nunsbef motion values the method can achieve prexdficsiccuracies
similar to cube-based motion estimation. The rumetiof the described parallel implementation in Nvi@UDA is
shown to be shorter than for an equivalent impleatem of cube-based motion estimation.

Relation with the project workThis work is part of WP 3, Task 3.1, related tohhggality compression (i.e., near-
lossless) of medical image data (i.e., computedtraphy images).

[110] E. Wige, G. Yammine, P. Amon, A. Hutter, Aalp, “Sample-Based Weighted Prediction with Diati
Template Matching for HEVC Lossless Coding”,Rroceedings of Picture Coding Symposium (PCS) 2848 Jose,
CA, USA, Dec. 2013.

Abstract: The recently introduced High Efficiency Video Cogli(HEVC) standard is currently further investigafed

potential use in professional applications. Thestigred Range Extensions should on the one harudlirde higher bit
depths and additional color formats, and on therottand the coding efficiency of HEVC for high fiithe compression
as well as lossless compression is to be improlethis paper we investigate and improve the rdgdantroduced

Sample-based Weighted Prediction (SWP) for HEVGl&ss coding. Although being very efficient forural video

content, the SWP algorithm can be further improf@dscreen content by using a directional temptaedictor in

cases where the SWP algorithm yields worse prediciihe mainly introduced predictor improves thgsless coding
results by up to 9.9% compared to the unmodified/BEeference software for lossless compression.

Relation with the project workThis work is part of WP 3, Task 3.1, related toeyéc lossless coding of images and
video sequences. This work is the basis for a sfaliwhtion contribution to the Joint CollaboratiVveam on Video
Coding (JCT-VC), a joint working group of ISO/IECREG and ITU-T VCEG.

[111] A. Takacs and L. Bokor. A distributed dynanmmbility architecture with integral cross-layeradd context-
aware interface for reliable provision of high hte mhealth services. In Proc. of 3rd Internatic®ahference on
Wireless Mobile Communication and Healthcare (Madakh 2012), Paris, France, Nov. 2012.

Abstract Mobile health (mHealth) has been receiving mard more attention recently as an emerging paradigh

brings together the evolution of advanced mobilel avireless communication technologies with the onsiof
“connected health” aiming to deliver the right camethe right place at the right time. However,rthare several
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cardinal problems hampering the successful and spidad deployment of mHealth services from the tlaobi
networking perspective. On one hand, issues ofimomiis wireless connectivity and mobility managetmeust be
solved in future heterogeneous mobile Internetitectures with ever growing traffic demands. On tiber hand,
Quality of Service (QoS) and Quality of Experief@®E) must be guaranteed in a reliable, robustdiagnostically
acceptable way. In this paper we propose a condext-content-aware, jointly optimized, distributthamic mobility
management architecture to cope with the futurfficraxplosion and meet the medical QoS/QoE reeméets in
varying environments.

Relation with the project workrhis work is part of WP2, WP5, related to thehéterture (as it defines the components
for advanced and scalable mobility management) tanthe network layered multi-flow multimedia trariseion
supporting schemes aiming to transmit layered mealigent to the end users over heterogenuous rietwor

[112] P.A. Kara, L. Bokor, and S. Imre. Distortiansgoe measurements of ubiquitous mobile videvises caused by
the preconceptions of test subjects. In Applicaiamd the Internet (SAINT), 2012 IEEE/IPSJ 12thernational
Symposium on, pages 409 -413, July 2012.

Abstract In telecommunication services, alongside QoS, @ofvision has become essential, thus performande a
quality evaluation measurement results need tecgefteality as much as possible. Our goal is toarob QOE
evaluation schemes and enable improved QOE praovfsiovideo applications and services anytime amglduere. In
order to eliminate potential erroneous conclusioh®oE assessment techniques, our paper reveatse topic of
distortions caused by preconceptions based on fe@mical knowledge of QOE measurement test stshjée our
analysis we introduce the differences from gen@u& measurement results in 3G ubiquitous mobileoigervice
scenarios where test subjects were aware of thaceeparameters during measurements. We show hbojecs’
evaluations were affected and investigate the ifiletipphenomenon in terms of Mean Opinion Scoreat@ns and the
overall QoE result distortion.

Relation with the project workThis work is part of WP 3, related to the studiQuality of Experience evaluation
methods for image/video (medical) applications.

[113] Gabor Feher, “The Price of Secure Mobile &tnang”, accepted to 8th IEEE International Workslapthe
Performance Analysis and Enhancement of Wireleswdi&s, March 25-28, 2013, Barcelona, Spain

Abstract: The cryptographic algorithms providing unquestidaagecurity are usually complex. From this point of
view, it is reasonable that high bitrate secure Mideo streams require significant processing pdwen the end
devices. To cope with the demands, there are mabijcations suggesting a kind of selective videorgption that
reduce the burden by ciphering only a part of tidew stream. As a tradeoff, the security level dases. On the other
hand, recently the retail price of the efficientch@are based cryptographic chips is dropped anatégbecame more
and more resourceful. This is true for the mobdetsr as well. In this article, based on measurésnave prove that
the fully encrypted high bitrate mobile video streag is possible today, moreover there are cega@marios where it
is advised to be used. The resource barrier ismgelr the processing capacity, but the network link

Relation with the project worl his work summarizes the results of the secuetgted work carried out in WP3.

[114] H. Saki, M.G. Martini and M. Shikh-Bahaei, Wi-user Scalable Video Transmission over CoggitRadio
Networks" inlEEE International Conference on Communicationgg12D15) London, UK, Jun 8-12 2015.

Abstract Abstract—We propose an optimal radio resouragcation (RRA) scheme for scalable H.264/SVC mudiiu
video transmission over downlink orthogonal frequenivision multiple Access (OFDMA)-based cognitivadio

(CR) networks. Our framework adopts a new probstidliapproach to mitigate the total imposed interiee by
cognitive users on the licensed spectrum. We cendido fundamental network service objectives, ineimber of
satisfied users and the overall transmitted videality. We devised the 3-dimensional scalable d¢uadif the

H.264/SVC video transmission for an OFDMA-based iieRvork and develop efficient suboptimal algorithimsolve

the probabilistic constrained mixed discrete-camdiis non-linear programming (MDCNLP) problem. Siatigin

results indicate that the proposed quality-awahes® can achieve up to 1.3 dB increase in the geqraak signal-to-
noise ratio (PSNR) per user over the conventionatquality-aware RRA algorithms.

Relation with the project worK his work is related to WP5.
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[115] H. Saki, A. Shojaeifard and M.G. Martini, &8hastic Resource Allocation for Hybrid Spectrumcégs
OFDMA-Based Cognitive Radios" IEEE International Conference on CommunicationsQ12015) London, UK,
Jun 8-12 2015.

Abstract A stochastic radio resource allocation (RRA) aitpon is designed to maximize the total transmissiate of
orthogonal frequency-division multiple access (OF®Mognitive radios (CRs) with hybrid (i.e., joinnhderlay and
overlay) spectrum access strategy. Our novel swoiuticorporates the probabilities of channel atidlity obtained
through spectrum sensing for allocating power amlplcarrier in a multi-user multi-band environment. drder to
protect the licensed users from harmful interventimder imperfect sensing information, stochastimgamit and
interference power constraints are imposed on tRs.Crhe performance of the proposed RRA algorithmd a
advantages over the conventional hard-decisiondb@gsproaches are demonstrated using simulatiottsesu

Relation with the project worK his work is related to WP5.

[116] H. Appuhami Ralalage, C.T. Hewage and M.Grtiig "Using 3D Structural Tensors in Quality Euvation of
Stereoscopic Video" ihEEE Visual Communications and Image ProcessindcE/CIP 2014) ConferencéMalta,
Dec 7-10 2014.

Abstract Recent advancements in 3D imaging, coding, cosgiwa, storage, transmission, and error concealment
techniques enable wide usage of 3D video/imageicgtigns. Transmission of 3D video over wirelesswoeks is
enabled in particular by the latest wireless systesnch as LTE and LTE-A. Video quality assessmpéayts a major
role in improving the perceived quality at the iigee side, since such information can be used atrénsmitter or in
the different network nodes for system optimization-the-fly’. Most of the objective quality metgdn use are Full-
Reference (FR), requiring the original video se@ecior comparison. In the case of quality assessfoestereoscopic
video, both left and right views need to be consdeln this paper, we introduce a novel Reducefi@ace (RR)
quality metric for stereoscopic video using 3D stunal tensors, based on the fact that the Humaua¥iSystem
(HVS) is more sensitive to the structural inforroatipresent in the scene. 3D structural tensorsesept the
predominant direction of the energy distributionanneighbourhood of a point using local gradierttisTmethod
incorporates a new saliency detection method bwidening spatial and temporal aspects of the vielmence. The
Correlation Coefficient (CC) calculated for the abed results shows that the values of the deriettic are well
correlated with the corresponding subjective testilts.

Relation with the project workhe work presents a novel quality metric for stecopic video. This can be used in the
3D surgery scenario and is relevant to WP3.

[117] C.T. Hewage, M.G. Martini and H. Appuhami Bale, "Quality evaluation of compressed 3D sutgiceo" in
In Proc. IEEE Healthcom 2014 - Workshop on Ser@icence for e-HealtHEEE, Natal, Brazil, Oct 2014, pp. 5.

Abstract 3D medical video was forecasted to be one ofgtieeindbreaking 3D video applications. These ramgen f
tele-consultation to 3D robotics surgery. Enabl8ig video in e-health applications results in thevision of more
natural viewing conditions, improved diagnosis audurate interventions in surgical procedures. dégoyment of
3D video services in healthcare is made possiblesscime extent by the advanced capturing devices, (8[Q
endoscopes), recent advances in wireless commiaricegchnologies (e.g., LTE-Advanced(LTE-A)) and 3deo

display technologies. Remote robotic assisted syrgad surgery training (education for surgeong) banefit in
particular from 3D video technologies due to thelext dimension of depth. This paper analyses thdityuat

compressed 3D surgical video. Moreover, asymmedricoding of 3D medical video without compromisirig t
medical quality of experience (M-QoE) is investighin this paper. The quality of the compressedn&tdlical video
with the proposed method is evaluated using a cehgrsive subjective quality evaluation test invadvil2 medical
surgeons. The results show a slightly better péimepvith the proposed asymmetric coding method mamed to
reference symmetric compression method, howevediffexrence is statistically insignificant.

Relation with the project work he work addresses the 3D surgery CONCERTO sizeaad is relevant to WP3.

[118] M. M. Nasralla, C.T. Hewage and M.G. Martitiubjective and Objective Evaluation and Packetslidodeling
for 3D Video Transmission over LTE Networks" lmternational conference on Telecommunications hdtimedia
(TEMU), IEEE, Crete, Greece, July 28-30 2014.
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Abstract: The recent Long-Term Evolution (LTE) standard, #smho the provision of high data rates, will enable
bandwidth demanding multimedia applications likedehDimensional (3D) video streams over wirelesshis paper,
we study the transmission of 3D video sequences bVE networks by modeling an LTE wireless netwonich
uses the best performing downlink packet schedudtragfegy (Modified Largest Weighted Delay First-((WDF)) for
delay sensitive applications, through the well-kno@ilbert-Elliot Channel Model (GE). Also, we penfio subjective
and objective quality evaluation of the receivedd&eo sequences. The perceived video sequencaspaged with
six packet loss rates produced by the corresporiditgnetwork. The three major contributions of traper are: 1) GE
parameters that represent real statistics of an hdt&ork 2) a subjective study on 3D video transinis over an LTE
system modelled as a GE channel for different kewdl impairments and 3) the provision of a publielyailable
database with 3D video sequences affected by péadsts distributed according to a GE model andcisted Mean
Opinion Score (MOS) values, to enable researcloaest their video quality evaluation algorithms.

Relation with the project worklhe article presents a subjective evaluationystfd3D video over LTE networks and
reports the relevant work performed within WP3 §ivil5.

[119] O. Ognenoski, M. Razaak, M.G. Martini andAMon, "Medical Video Streaming Utilizing MPEG-DASHH
IEEE Healthcom - Mobile Medical Imaging Workshog{MV), Lisbon, Portugal, Oct 9-12 2013.

Abstract This paper presents an analysis of medical vatemaming based on the Dynamic Adaptive Streamigg o
HTTP (DASH) standard from the Moving Picture Exge®roup (MPEG).We propose two adaptation approaahis

client and evaluate parameters of the Quality opdfience (QOE), i.e., the quality perceived by tisers, by

investigating the number and duration of re-buffgrevents, the added time in the playout, and &k FSignal-to-

Noise Ratio (PSNR) of the medical video frames. Tasults show that the selection of MPEG-DASH esat
parameters and the adaptation approach at the céisult in improved quality of the medical vidgoeaming. In the

end, we discuss how the elaborated approachesesuttsr could be utilized to facilitate and enhatelemedicine

applications.

Relation with the project worklThe work addresses the tele-consultation CONCERG&hario in particular and has
been performed within WP4,

[120] M. Razaak and M.G. Martini, "Medical Imagedaiideo quality assessment in e-health Applicatiamsl
Services" inSSH: IEEE International Workshop on Service ScidaceHealth IEEE, Lisbon, Portugal, October 9-12
2013.

Abstract Healthcare services are increasingly using méditages and video in their applications. Qualiggessment
can be performed via image quality evaluation roetirHowever, due to the specific nature of the dased data,
quality evaluation of medical images poses sevismles. In this paper, we provide an insight intedizal image
quality evaluation, by discussing the issues femed the current trends in the literature. Basedhenanalysis of the
medical and technical literature, three broad aaieg of quality evaluation metrics are presentEde different
methodologies are compared in different environseanid services and recommendations for future relseare
provided.

Relation with the project worklhe work has been performed within WP3 and aispréparation for WP6, in order to
select a suitable image and video quality metniaviedical images and video.

[121] M. Razaak and M. G. Martini, “Rate-distortiand Rate-quality Performance Analysis of HEVC Caespion of
Medical Ultrasound Videos”, ikourth International Conference on Selected Topidsiobile & Wireless Networking,
Volume 40, Rome, 2014.

Abstract: The emerging video compression standagtl Bfficiency Video Coding (HEVC) promises to pide bitrate
savings of up to 50% compared to its predecessd84standard. Due to its remarkable compressiofopeance,
HEVC is expected to be extensively used for teldoieel applications. Therefore, it is important toabse the
compression performance of HEVC and its impacttendiagnostic and perceptual quality of medicakwei In this
paper, medical ultrasound video sequences compresaeHEVC were subjectively assessed by medicpers and
non-experts and the subjective scores obtained there used to analyse the compression performaheHEWC in
terms of acceptable diagnostic and perceptual vigledity. The rate-distortion and rate-quality penfiance of HEVC
with respect to medical ultrasound videos is presknThe bitrate and the Quantization Paramete) (@Rye at which
HEVC can provide acceptable diagnostic and pere¢ptuality for medical ultrasound videos are diseus

Relation with the project worklhe work has been performed within WP3 and aispréparation for WP6, in order to
select a suitable image and video quality metniariedical images and video.
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[122] C.T. Hewage, H. Appuhami Ralalage, M.G. MartR Smith, | Jourdan and T Rockall, "Quality Hwtion of
Asymmetric Compression for 3D Surgery Video'2iBl3 IEEE 15th International Conference on e-Heal#tworking,
Applications and Services (HealthcqQri§EE, Lisbon, Portugal, Oct 9-12 2013.

Abstract Enabling 3D video in e-health applications resuit the provision of more natural viewing condisoand
improved diagnosis. Recent advances in wirelessyaamtations, network technologies and 3D video wagitlisplay
mechanisms enable the replacement of 2D videoagijgins of current healthcare services with 3D ejde provide
improved perception and diagnosis. Remote surgedysargery training can benefit in particular fr8d video due to
the added dimension of depth. This paper envisageseless health system which transmits 3D sulgickeo over
next generation wireless networks. Asymmetric cgdih3D video to provide effective medical serviceer

band limited wireless networks is investigatedhis {paper. The quality of the compressed 3D medickdo with the
proposed method is measured both objectively abpbstively for a range of compression levels.

Relation with the project workThe work addresses the tele-surgery and traisgemarios and has been performed
within WP3.

[123] M. M. Nasralla and M.G. Martini, "A Downlinischeduling Approach for Balancing QoS in LTE Wissle
Networks" in 24th IEEE International Symposium on Personal, brdand Mobile Radio CommunicatigniEEE,
London, UK, Sep 8-11 2013.

Abstract:In this paper, we propose a strategy for resouitoeadion for different traffic classes at the Meuli Access
Control (MAC) layer of wireless systems based oth@gonal Frequency Division Multiple Access (OFDMAych as
the recent Long-Term Evolution (LTE) wireless stamt In order to achieve inter-class fairness, weppse a
modification of the Virtual Token Modified Large®Weighted Delay First (VT-M-LWDF) and Modified Large
Weighted Delay First (M-LWDF) rules. Through simtide, we show that the proposed scheduler introsluce
remarkable multi-objective improvement of the Qtyabf Service (QoS) performance parameters, i.ackét Loss
Rate (PLR), average throughput, fairness indexsystem spectral efficiency, among different clasdasaffic such as
video, VoIP and best-effort.

Relation with the project work he work addresses scheduling video traffic & and is relevant to WP5.

[124] O. Ognenoski, M.G. Martini and P. Amon, "Semtibased Teletraffic Model for MPEG-DASH" ibth IEEE
International Workshop on Multimedia Signal Prodegs IEEE, Pula (Sardinia), Italy, Sept. 30 - Oct.(13.

Abstract This paper proposes a novel segment-based féietnraodel for dynamic adaptive video streaming rove
HTTP (DASH), based on the MPEG-DASH standard. Turetionality of the standard’s framework is mapjpedthe
proposed model for which the probabilities of buffeerflow, empty buffer and active buffer are atdmpas relevant
performance metrics. These metrics describe the GAPBSH streaming process from the teletraffic viewnp and are
observed for different segment sizes of the encodeeo at the server and different buffer sizeshat client. The
results show that small segment sizes of the entwodieo increase the probabilities of empty buffed active buffer,
while decreasing the probability of buffer overflowhereas large segment sizes are suitable foredsiag the
probabilities of empty buffer and active buffer, ilghincreasing the probability of buffer overfloRegardless of the
segment sizes, the performance metrics are fuittfmoved when the buffer size at the client is éasred.

Relation with the project workrhe work studies MPEG-DASH streaming for (medisddieo and has been performed
within WP4.

[125] B. M. Isawhe and M.G. Martini, "Optimum FranSynchronization over Binary Symmetric Channel Bata
with Known, Unequal Distribution" in4th IEEE International Workshop on Signhal Procegshdvances in Wireless
CommunicationsDarmstadt, Germany, Jun 16 - 19 2013.

Abstract Based on hypothesis testing and using the likelihratio test (LRT), optimum frame synchronizatioatrics
have been recently proposed for data transmissien an additive white Gaussian noise (AWGN) charfioeframes
which are of unknown, variable lengths. The derivadtrics addressed the cases where data symboés drav
equiprobable distribution, where the distributiohtlee data symbols is unknown, and where data signbave a
known, unequal distribution. In this paper, follogia similar approach, a frame synchronization imétrproposed for
transmission over a binary symmetric channel (BS®@jere frames are of unknown, variable lengths witd data
symbols which have a known, unequal distributiohisTs the case, for instance, for medical videagmitted over a
wireless channel. The performance of this metricampared via simulation with the commonly used ltarrelation
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(HC) metric. The obtained receiver operating chamstic (ROC) curves show that an evident perforocea
improvement can be obtained with the use of the@sed metric.

Relation with the project worklrhe work has been performed within WP5, and axdre content/source-aware frame
synchronisation.

[126] C.T. Hewage, J Wang, M.G. Martini and P Ldl&a"Visual saliency driven error protection f8D video" in
Proc. of IEEE Int. Conference on Multimedia and &xfCME) - Workshop on Hot Topics in 3DEEE
Communication Society, San Jose, USA, July 15-11820

Abstract Viewers tend to focus into specific regions dfenest in an image. Therefore visual attentionris of the
major aspects to understand the overall Qualitig>qferience (QoE) and user perception. Visual atiermodels have
emerged in the recent past to predict user atremianages, videos and 3D video. However, the esddhese models
in quality assessment and quality improvement loadeen thoroughly investigated to date. This paparstigates 3D
visual attention model driven quality assessmentiemprovement methods for 3D video services. Moegpa visual
saliency driven error protection mechanism is psmgband evaluated in this paper. Both objective sutgjective
results show that the proposed method has signtfigatential to provide improved 3D QoE for endrgse

Relation with the project worlki he work has been performed within WP3.

[127] M.G. Martini, C.T. Hewage, M. M. Nasralla, &nith, | Jourdan and T Rockall, "3-D Robotic Telegery and
Training over Next Generation Wireless Networks"3ith Annual International IEEE EMBC Conferend@saka,
Japan , July 3-7 2013.

Abstract The latest advances on robotic surgery enable émonmance of many surgical procedures by utilizing
minimally invasive techniques. In particular, rec@D endoscopes have improved the performance ininmally
invasive surgical procedures. Based on these adsaperforming or visualizing in real-time surgipabcedures at a
distance can be envisaged. In this paper, we pgrasparformance evaluation of 3-D robotic tele-suygand training
over next generation wireless networks, namely lesi® networks based on the long term evolution (LB&PP
standard. Different scheduling strategies are coatband results are analysed in term of the resulguality of
experience (QokE) for the surgeon.

Relation with the project workThe work addresses the tele-surgery and trai@@HCERTO scenario and has been
performed within WP5.

[128] M. Razaak and M.G. Martini, "Rate-Distortiand Rate-Quality Performance Analysis of HEVC cosspion of
Medical Ultrasound Videos" iRirst International Workshop On Wireless SolutioRsr Healthcare Applications
(Concerto 2014)Rome, Italy, Sep 8-9 2014, pp. 95-101.

Abstract: The emerging video compression standard High Efficy Video Coding (HEVC) promises to provide birat
savings of up to 50\% compared to its predecess@b4standard. Due to its remarkable compressiofonmeance,
HEVC is expected to be extensively used for teldoieel applications. Therefore, it is important toalyse the
compression performance of HEVC and its impacttendiagnostic and perceptual quality of medicakwesl In this
paper, medical ultrasound video sequences comgrasaeHEVC are subjectively assessed by medicakespand
non-experts. The subjective scores are then usezhatyse the compression performance of HEVC imgepf
acceptable diagnostic and perceptual video qualihe rate-distortion and rate-quality performanéeH&VC with
respect to medical ultrasound videos is also ptedefThe bitrate and the Quantization Paramete) (@fye at which
HEVC can provide acceptable diagnostic and pere¢puality medical videos are discussed.

Relation with the project work his work is related to WP3 and to most of theNGERTO use cases (emergency and
tele-consultation in particular).

[129] C.T. Hewage, M.G. Martini, M. B. Brandas andv.S.X. De Silva, "A Study on the Perceived Quabf 3-D
Video subject to Packet Losses"IEEE International Conference on Communications20Workshop on Immersive
& Interactive Multimedia Communications over thetlie Internet Budapest Hungary, June 9-13 2013.

Abstract: 3D video quality evaluation received much attentiimm researchers due to the demand from the indust
and to the complex nature of true 3D video peroeptiThe availability of public 3D video databasesvides an
opportunity for researchers and developers to ew@lnovel objective 3D video quality evaluation rost In this
paper, a stereoscopic 3D video database for tHeatian of visual quality assessment metrics ixdbsed. The effects

congliio B



FP7 CONCERTO Deliverable D7.6

of random packet losses on the overall 3D perceqttie., distortions due to different packet loates) are considered
in this research. The database presented hereirord test stimuli from 9 reference test video useges
corresponding to 6 different packet loss rateduding the uncorrupted 3D video sequence. In otdabtain true 3D
video perception, about 1730 individual human dqualbservations (Opinion Scores (OS) of subjeats)c@nsidered
for this database. The obtained Differential Megnn@n Scores (DMOS) can be effectively used foaleating 3D
video quality metrics, as well as for designing ri&wvideo quality evaluation methods. Together Vl#iOS values,
we provide the corresponding objective quality nuieaients using several objective quality metridse @esigned 3D
video database will be freely available for downl@ad use in scientific research.

Relation with the project worK his work is related to WP3.

[130] M. M. Nasralla, O. Ognenoski and M.G. MartiriBandwidth Scalability and Efficient 2D and 3D déo
Transmission over LTE Networks" iHEEE ICC'13 - Workshop on Immersive & Interactiveultiinedia
Communications over the Future Intern&udapest, Hungary, June 9-13 2013.

Abstract: The recent Long-Term Evolution (LTE) standard, #sato the provision of high data rates, will enafolire

immersive and interactive multimedia applicationsmowireless.

In this paper, we study the performance of 2D abdvBleo transmission over LTE networks. The LTEndt&rd

bandwidth ranges are considered in order to expgl@émpact of the LTE bandwidth scalability on thensmission of
2D and 3D video traffic to the end users. This deleacy is investigated through the packet los® ré®LR) and
average throughput as user-oriented metrics, andeh spectral efficiency as a system-orientedimeturthermore, a
PLR-based Admission Control (AC) strategy is introed in the system for which the achieved tradedefiveen the
system resource utilization and the quality lewelvjded to the different users is investigated. Shmulation results
provide guidelines for combining bandwidth scalipibnd admission control strategies in LTE netveoik order to
achieve high system resource utilization and vigieality for the LTE users.

Relation with the project worK his work is related to WP5.

[131] A. Haseeb, M.G. Martini, V. Tralli and S. @io', "Rate and Distortion Modeling for Real-time38 Coding and
Adaptation" inlEEE Wireless Advanced (WiAd 20,1Rdndon, June 25-27 2012.

Abstract: Scalable Video Coding (SVC) is the extension of #avanced Video Coding standard (H.264/AVC)
providing video compression with spatial, tempasall quality scalability. Scalability can be expdaitin order to
provide a better video quality for the end usevideo transmission over wireless networks. In gaper we develop a
parametric Rate Distortion (R-D) model for Mediuma®d Scalability (MGS) SVC depending only on twalé@xes
describing the spatial and temporal complexity ioee sequences. The two indexes can be easilynelotdiom the
original raw video, thus enabling real time vidataptation for transmission over channels with \@esandwidth
such as wireless channels. The results from silugshow that the use of the proposed model feradaptation of
multiple-videos sharing a common channel resultanirend user video quality comparable to that abthby using a
more accurate non-real time rate distortion model

Relation with the project worK his work is related to WP5.

[132] H. Appuhami Ralalage, M.G. Martini and C.Tewhge, "Channel and Content aware 3D Video Scheglulith
Prioritized Queuing" inlEEE Wireless Advanced (Formerly SPWC) 201dndon, UK, Jun 25-27 2012.

Abstract: In this paper we address 3D video delivery oveelsss systems based on Orthogonal Frequency Divisio
Multiple Access (OFDMA), by considering a mediuntess control (MAC) layer scheduling method combingth a
prioritized queuing mechanism to prioritize the magportant video components/layers with the gdahgproving the
perceived quality of 3D video at the receiver. Véagider colour plus depth 3D video and we exptsifproperties in
terms of importance of the different componentstfar perceived quality. The priority values of $alable video
coding (SVC) encoded 3D video are signalled fromAlpplication Layer to the MAC layer via cross-lagggnalling.
All the users attached to a Base Station feedblagk sub-channel gain to the Base Station peridigicda partial
channel state information (CSI) and this informatie used in the sub-channel allocation proceshetscheduler.
Thereby, the proposed scheduler always guarartteéshie most important layers are scheduled owestib channels
with higher gain at each time slot of an OFDMA feanFurthermore, we have established a Packet Lags fPLR)
threshold which is used by the scheduler to drolewilayers too much affected by packet lossesue searce radio
resources. Simulation results show that the MAGCedaacket Drop Ratio (PDR) is improved in the ptized
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colour/depth layers at the cost of slight increms®DR in the low prioritized layers. This resuiitsa global quality
improvement for the prioritized case

Relation with the project worK his work is related to WP4.

[133] M. Uitto and J. Vehkapera, "Enhanced quaditiaptation strategies for scalable video”Pioceedings of 13th
IEEE International Symposium on Signal Processing Baformation TechnologySSPIT 2013, Athens, 12 - 15 Dec.
2013.

Abstract: Technology today favors tightly compressed, but stitremely high quality video transmitted wirede®
mobile devices. Users want to access the video alagime, anywhere, which sets challenges in tighlfiloaded
network to provide best possible video quality tlee end user. Naturally, in the era of high-deifamif users want to
experience high quality from their mobile devicezm® when the channel capacity fluctuates drasyicdile to
congestion. Video adaptation to bandwidth fluctadi plays an important role in modern video trassian in order to
maximize the best available video quality, but agaiuse available bandwidth efficiently. In theper, we aim to find
the best strategy for how the adaptation shoulddrséormed, to find sufficient adaptation period andnber of layers
that maximize the compression efficiency, usagehainel resources and objective quality in videgashing. For the
compression, we utilize Scalable Video Coding (SV@hich provides layered video structure and ersmabideo
adaptation to bandwidth fluctuations. The resultidate that long adaptation period with complerteat encoded for
two enhancement layers brings essential channeéhgswvhile also maintaining the compression efficie and
objective quality in adequate level.

Relation with the project workT his work is related to WP3.

[134] T. Ojanpera, M. Uitto and J. Vehkaperd, " Gudsed Management of Medical Video TransmissioWwireless
Networks”, in IEEE/IFIP 2nd IEEE/IFIP International Workshop onu@lity of Experience Centric Management
(QCMan14) Krakow, Poland, May 5-9, 2014.

Abstract: The prevalence of broadband wireless networksriaffenearly ubiquitous Internet connectivity todags
opened new possibilities for utilizing wireless andbile services also in eHealth applications. Havesuch services
often involve transmission of critical multimediatd, thus having stringent requirements for netwQuality of
Service (QoS) that are not supported in currenvoiids. In this paper, we propose means for implémgrenhanced
QoS support for medical video transmission in veissl networks. Our solution extends existing wiselsstwork QoS
architectures with support for differentiating nipik flows and packets of the same service typedasn their impact
on the Quality of Experience (QOE). The paper glssents an experimental evaluation of the solutican simulation
environment. The simulation results indicate that golution can enhance the QoE significantly dratdfore improve
the availability of critical medical data services.

Relation with the project worK his work is related to WP3, WP4 and WP5.

[135] E. Piri, “Cell Coverage Area Information S to Improve Mobility in HetNets,” ifProc. the 11th Annual
IEEE Consumer Communications & Networking Confeegf@CNC) Las Vegas, USA, January 2014.

Abstract: Information services providing diverse informatiaibout networks and their services have been wiciedyl
as one of the key factors to better utilize theetegeneous network environment. However, the ctiirdarmation
services do not properly enable determining thee lsdations that reside within the range and clgsefba mobile
device. The serving range of base stations canlmmipughly estimated. Moreover, large variationséll sizes bring
additional challenges with respect to mobility mgement. In this study, a network information sesvallowing
mobile devices to query for information about baisgion cells near their location is utilized irll slection. A spatial
database is used to store the coverage area gessrmftbase stations and the base station covarageand distance
information is utilized in cell selection. The pagwesents a clustering method for grouping thésdelund in the
vicinity of a mobile terminal based on the coveragea and their distance to the terminal, whichroups the
handover target discovery in a dense cell envirarima pedestrian mobility, mobile network operatdikely prefer
the use of cells with short range for traffic loaalancing purposes. Favoring large cells in thénisigeed vehicular
mobility, the results show that the number of hamae can be significantly decreased, even cut tbfl@m that
attained with the conventional cell selection scaem

Relation with the project worl his work is related toWwP2 and WP5.
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[136] E. Piri, "Road Based Mobility with Network flarmation Services”, ifProc. Fourth International Conference on
Selected Topics in Mobile &Wireless Networking wbdps (MoWNetRome, Italy, September, 2014.

Abstract: Increasing traffic demand and mobility pose manhglienges for wireless networks. Lack of sufficient
wireless resources and attempts to fix the proldgrequipping networks with more small cell basdictes challenge
mobility managers. Network information services édeen widely cited to help mobile users and netsvoppe with
increasingly dense heterogeneous network environmien this paper, an information service enhanceith w
information about base station coverage areas gpected driving routes of end systems are usedsis kb improve
mobility. Especially, emergency and other high-ptjovehicles with pre-known driving routes couldrefit from the
proactive selection of base stations and theirigardtion to guarantee quality of service througtibe traversed path.
The results indicate that the demanded qualitikedyl not met when networks suffer from congestibtoreover, cell
selection based on the known route can decreasauimder of handovers even almost by half compaoethé
traditional algorithm using signal strength meamests as basis for the handover target selection.

Relation with the project worK his work is related to WP2 and WP5.

[137] E. Piri, M. Varela and J. Prokkola, "A Netvwolnformation Service for Quality-Driven Mobility”in Proc. 12th
Annual IEEE Consumer Communications & Networkingfémence (CCNC)Las Vegas, USA, January 2015.

Abstract: Fast growing data traffic over mobile networks @osany challenges for both end systems and networks
satisfy the required service levels of differenplagations. For end-users, the quality of exper@er®oE), and
consequently the underlying quality of service (Qaf the most meaningful criteria for triggeringndovers and
selecting target base stations. However, diffiesltin reliably measuring quality real-time haveutesl in many
QoS/QoE based mobility solutions being impractid@e propose a network information service thatvedlanobile
devices to find suitable nearby base stations lmjcating their capability to satisfy the requirednsce level.
Information services allow end systems to discdwetierogeneous networks at or near their locatioowever, the
current solutions do not enable assessing baserstatailability and their quality of service infigirent locations
reliably enough. In our solution, end system penied QoS measurement (and possibly QoE estimatamilts are
stored in a spatial database within the informatenvice as polygon geometries. Through a singleryqto the
information service end systems can find a sufficiemount of information about base stations ingeato make
handover target decisions on quality of servicesh&¥e observe that the solution can achieve quiliprovements of
up to 50% in dense heterogeneous networks.

Relation with the project work his work is related to WP2 and WP5.

[138] Kulik, I.; Kara, P.A.; Trinh, T.A.; Bokor, L."Attributes unmasked: Investigation of servicpexgs in subjective
evaluation of wireless 3D multimedidyiformatics and Applications (ICIA), 2013 Secontktnational Conference on
, vol., no., pp.270,275, 23-25 Sept. 2013.

Abstract: Multimedia services achieved unexpected penetrabieer wireless networks during the last few years.
Provisioning of 3D video stream-based applicatiand transferring 3D movies - also becoming sigaificwithin the
wireless domain - is a big challenge for Internetv&e Providers (ISP). Only scarce empirical ressate known about
the user perceived quality of such kind of servid¢eghis paper, we attempt to tackle this challebyg carrying out a
real network scenario where 3D multimedia streamspaovided through a GPON-based transport netwaoik an
IEEE 802.11n standard based Wi-Fi access is avail video delivery at the customer side. 20 Esmstes were
distinguished by video samples suffering variouslippof Service (QoS) degradations, Wi-Fi TX-Powéanging and
alteration between secure and not secure datgptretn®0 participants took part in this investigati who evaluated
perceived visual quality by Mean Opinion Score (MOQOE was also influenced by other factors likaruiel
interference in the Wi-Fi network, acceptance oft8bhnology, and personal prior technical knowléeggerience of
participants (Level of Comprehension, LoC). Thelgweas to investigate relationships between commnatof the
previously mentioned service parameters and tlifgcts on perceived quality. It was also examined lthe available
environmental information during measurement sgesaffected evaluator behavior.

Relation with the project worK his work is related to WP3.

[139] Kulik, I.; Kara, P.A.; Tuan Anh Trinh; BokotL,., "Analysis of the relationship between qualifyexperience and
service attributes for 3D future internet multimeetliCognitive Infocommunications (CoglnfoCom), 2013 EE&h
International Conference oywol., no., pp.641,646, 2-5 Dec. 2013. doi: 109/CoginfoCom.2013.6719181
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Abstract: Provisioning 3D video stream-based services oniim@n acceptable quality, even in a wireless acces
environment, is a big challenge for Future Intersentvice providers. Only few empirical results knewn about the
user perceived quality of these kinds of servidesthis paper we describe a statistical analysishef relationship
between Quality of Experience and service attribfive active 3D live streaming, which was carried io a real home
scenario via an IEEE 802.11n standard based WctEéss available for transferring data at the custoside. 90
participants took part in this investigation whotefed 20 test cases of the full reference basegdite quality test
suffering Quality of Service degradations, Wi-Fi -P¥wer value changing and existence of secure andeture (i.e.,
with and without IPsec) 3D video delivery. QoE walso affected by human factors like acceptance oat8D
technology by the participants and their prior téchl knowledge and experience, which could caussodant states
of cognitions. The investigation presented herelccdwelp in the design of future QoE-aware 3D vidg#eaming
systems.

Relation with the project worK his work is related to WP3.

[140] Kara, P.A.; Bokor, L.; Imre, S., "Distortionia QoE assessment of 3D multimedia services ortiactess
mobile devices,"Wireless and Mobile Computing, Networking and Compations (WiMob), 2013 IEEE 9th
International Conference oywol., no., pp.311,318, 7-9 Oct. 2013. doi: 109/WWiMOB.2013.6673378

Abstract: Continuous monitoring of performance is a necestaol for the maintenance and improvement of servi
quality. This applies to the rapidly developing 8idltimedia applications, where acceptability andruesxperience are
the ultimate determinants of value. Satisfying dedsain order to achieve high level Quality of Expece is
challenging due to Quality of Service requiremeamsl sensitivity of 3D services, especially in ca$enulti-access
devices capable to benefit from wired, wireless amabile network technologies. Feedback proceduedsng on
human evaluators are considered to be one of thet mgportant industrial inputs of QoE monitoringisrtions
regarding this input necessitate additional attentiue to their ability of making measurement rssabnsiderably
inaccurate and misleading. This paper aims to ebsand analyze the effect of specific environmemtdrmation,
which is commonly public to the evaluators. Thefgened series of measurements demonstrates hoamtheeness of
the type of connection can make constant objedfivaity to result in a rather varying subjectiveality. It is also
revealed how cognitive dissonance played a rolenduhe evaluation of streaming services on a jptetd@D terminal.
In order to support understanding evaluator belavneasurement subjects were distinguished by Lefel
Comprehension, based on prior technical knowledgleexperience.

Relation with the project worl his work is related to WP3.

[141] Kara, P.A.; Bokor, L.; Imre, S., Seeing &ibving and vice versa: Investigation of the &tkeperception during
subjective assessment of streaming multimedia, foc.pof Tenth International Conference on Signahdm
Technology & Internet-Based Systems (SITIS 20143rrskech, Morocco, 2014.11.23-2014.11.27.20145p9-545.

Abstract: Quality of Experience is one of the most importamiponents in the definition of service value. Phienary
role of the subjective evaluation of multimediavées quality is to reflect the true satisfactoryusiers. However, these
reflections may not carry the desired level of aacy under specific circumstances. This paper pteseow basic
information regarding the service not only distomean QoE results, but also manipulates perceptsatf. The
research utilized 7 different measurement scalesstibjective assessment of the perceived qualityotal of 90
participants evaluated the streaming multimediawhile 30 performed blind tests, a group of 60 evgiven minimal
information regarding the type of connection arahsmission security. The results contain the sgagpaiterns of the
participants and also our findings on the exprespwer of scales.

Relation with the project worK his work is related to WP3.

[142] Cicalo, S.; Mazzotti, M.; Moretti, S.; Trall/.; Chiani, M., "Cross-layer optimization for nedlth SVC multiple
video transmission over LTE uplinkg*Health Networking, Applications & Services (Hhatim), 2013 IEEE 15th
International Conference onwol., no., pp.212,217, 9-12 Oct. 2013.

Abstract: M-health services are expected to become incrglgsirlevant in the management of emergency sauoafi
enabling real-time support of remote medical ex@dr this context, the transmission of healthisglainformation
from an ambulance to a remote hospital is a chgittentask, due to the variability and the limitatsoof the mobile
radio link. In particular, the transmission of niplke video streams can improve the efficacy of tle-consultation
service, but requires a large bandwidth to meetidsired quality, not always guaranteed by the taotgtwork. In this
paper we propose a novel cross-layer adaptatiategty for multiple SVC videos delivered over a &ngTE channel,
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which dynamically adjusts the overall transmittbtbtighput to meet the actual available bandwidthileabeing able
to provide high quality to diagnostic video sequenand lower (but fair) quality to less critical l@emt videos. After
having introduced a realistic LTE uplink scenamwluding an advanced resource allocation strategyshow through
numerical simulations that the proposed solutiocaisable to achieve an optimal end-to-end videditguar both the
diagnostic and the ambient videos.

Relation with the project work (T4.2, T5.2it many CONCERTO use cases, the presence of a&@&dio access
network can be exploited to establish a commurdoatink between the emergency area and a remotpithbs
enabling real-time and interactive tele-consultatibhe possibility to jointly adapt multiple videstreams to the current
transmission conditions becomes particularly imguatrin the context of emergency m-health, becaustglenlinks are
usually characterized by limited and variable baidthv Most of the techniques described in the pdpmre been
included in the CONCERTO simulator and the mostifigant numerical results have been reported itBD6

[143] Moretti, S.; Cicald, S.; Mazzotti, M.; Trall/.; Chiani, M.; “Content/Context-aware Multiplea@era Selection
and Video Adaptation for the Support of m-HealthmBms,” Procedia Computer Science, Volume 40, 20Aages
206-213.

Abstract: In this paper we focus on the problem of delivgrimultiple health-related real-time video streamasrf an
emergency scenario to a remote hospital by exptpitie uplink of an LTE wireless access networlqriher to support
efficient m-health tele-consultation services. histcontext, the transmission of health-relatecbrimiation is a
challenging task, due to the variability and thmitations of the mobile radio link, the differentialities of the visual
representations of the cameras and the heterogememlito-end quality requirements of the contemtset delivered.
We propose a solution based on: (i) a context-awaraera selection algorithm, which selects amomgcéimeras
deployed in the emergency scenario one or moreovieirces taking into account specific rankingeciat mainly
related to the quality of the visual representatidnthe object of interest; (ii) a content-awareht@ique for the
transmission of multiple scalable videos that jgicbnsiders video aggregation and adaptationeagafiplication layer
of the transmitting equipment and takes into actdha different quality requirements of diagnosticd ambient
videos. Numerical results show that the proposeategly permits to achieve a good end-to-end quédityboth the
diagnostic and the ambient videos even in the poesef rate limitations and fluctuations in the eléss link, due to
the channel variations and the traffic load inditke LTE cell. When the wireless link capacity deses, the proposed
strategy appropriately discards the videos comiomfthe cameras providing the lowest visual quadicording to the
camera ranking results, and, at the same time tautlag rate of the transmitted videos to providergguested quality
with priority to diagnostic content.

Relation with the project work (T4.2, T5.2)his work extends the cross-layer optimizaticenfework for m-Health
SVC multiple Video Transmission over LTE Uplink riatluced inErreur ! Source du renvoi introuvablel]. In
particular, a multi-source ranking algorithm implemed within the CONCERTO Coordination Center (&C3pplied
to jointly adapt a multi-stream transmission frorstationary ambulance within an emergency arearémmate hospital.
A part of the proposed techniques have been irtiedjia the OMNet++ simulation platform and theimbéts have
been evaluated within WP6, as reported in D6.3.

[144] Matuz, B.; Toscano, G.; Liva, G.; Paolini; Ehiani, M., "A robust pulse position coded modigla scheme for
the Poisson channel," Communications (ICC), 201BHHEnternational Conference on , vol., no., pp.22183, 10-14
June 2014.

Abstract A coded modulation scheme for the Poisson chaimehvestigated. The scheme relies on the serial
concatenation of an outer low-density parity-ch@dRPC) code over an order-q finite field and a g-pulse position
modulation (PPM). Due to the matching between @tkmodulation symbols, no iterative message exgghbetween
the decoder and the modulator is required. The B&bdacity limit serves as a reference to evaluaetficiency of the
proposed scheme in the asymptotic setting via temsiolution. A simplified form of the Gallager @om coding
bound (RCB) is also developed and used as a referfar the finite-length performance of the codeddmation
scheme. The optimization via density evolution &fprmed on a surrogate (erasure) channel, yieldxegellent
iterative decoding thresholds for a wide range lodrmel parameters. The proposed coded modulatmmitpie
performs close to the theoretical bounds not ordynptotically, but also for moderate block lengthisturns to
represent a viable solution for deep-space diretation optical links, for which the Poisson chalnis adopted as a
model.

Relation with the project work (T5:2)he above paper illustrates how most of the dgraknts on nonbinary LDPC
codes over the erasure channel, performed in CONTERhay be used to analyse optical communicatiatis pulse
position modulation (PPM), assuming a little amoafhbackground noise. This work is only partialglated to the
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topics specifically addressed in CONCERTO and destmates how the techniques developed in the projest be
applied to different communication scenarios.

[145] Zabini, F.; Matuz, B.; Liva, G.; Paolini, EChiani, M., "The PPM Poisson channel: Finite-léngbunds and
code design," Turbo Codes and Iterative Informafwacessing (ISTC), 2014 8th International Sympwosan , vol.,
no., pp.193,197, 18-22 Aug. 2014,

Abstract This work investigates finite-length block erqanobability for the pulse position modulation (PPRQisson

channel. Amongst, expressions for the Gallageraandoding bound (RCB) and the Polyanskiy-Poor-Vecdaverse
bound are derived. Likewise, we introduce an emstiannel (EC) approximation that allows the agppie of known

EC bounds to the PPM Poisson channel by matchimghiannel capacities. We show that the derived deane not
only simple to compute, but also accurate. Adddlbn the design of protograph-based non-binary-tiamsity parity-

check (LDPC) codes for the (PPM) Poisson channatldressed. The order q of the finite field is clisematched to
the PPM order, so that no iterative message exehbaetyveen the decoder and the modulator is requitesl suggested
design turns out to be robust w.r.t. different ctelrparameters, yielding performances within 0.5fdBn theoretical

bounds.

Relation with the project work (T5:2)he above paper illustrates how most of the dgraknts on nonbinary LDPC
codes over the erasure channel, performed in CONTERhay be used to analyse optical communicatiatts pulse
position modulation (PPM), assuming a little amoahbackground noise. This work is only partialBlated to the
topics specifically addressed in CONCERTO and destmates how the techniques developed in the projest be
applied to different communication scenarios.

[146] Cicalo S.; Tralli V., “Cross-Layer Algorithnfsr Distortion-Fair Scalable Video Delivery oveFODMA Wireless
Networks,” Technical Document TD(13)06064, 6th CASTL004 meeting, Malaga (Spain) Feb. 2013

Abstract Optimizing video delivery to multiple users ovewaeless channel is a challenging task, especielign the

objective of maximizing the spectral efficiency hase jointly considered with the objective of yiding a fair video

quality. In this paper a novel cross-layer optirtima framework for scalable video delivery over Q¥R wireless

systems is proposed, aiming at maximizing the stithe achievable rates while minimizing the distortdifference

among multiple videos. Layering as optimizationataposition is considered to vertically decompogegfoblem and
a novel efficient iterative local approximation A} approach is proposed to evaluate the globaltiemiuThe LA

algorithm requires a limited information exchangaween the application and the MAC layers, whidtejpendently
run algorithms that handle parameters and conssralmaracteristic of a single layer. The numerealluations show
the fast convergence of the ILA algorithm and destiate the significant video quality improvementtlodé proposed
strategy with respect to optimizations based oa fi@tness.

Relation with the project work (T5:2fhe transmission of real-time multiple videos maecommon wireless channel
with a limited and time-varying capacity is one tbB main issues addressed by the CONCERTO projecthe
delivery of MSHTM services. This preliminary workgposes an optimization framework for the downlgdenario,
which has been extended to the uplink case of BRCERTO scenarios to also consider different piiggiamong the
transmitted video sequences (see D5.3).

[147] Jemin Lee; Conti, A.; Rabbachin, A.; Win, M.Z'Distributed secrecy in multilevel wireless netks,"
Communications (ICC), 2013 IEEE International Coefee on , vol., no., pp.6300,6305, 9-13 June 2013.

Abstract Secrecy is a key enabler for various wireless appiins in which distributed confidential inforneti is

communicated in a multilevel network from sources destinations. Network secrecy can be accomplighed
exploiting the intrinsic properties of multilevelireless networks (MWNSs). This paper introduces toacept of
distributed network secrecy (DNS) and developsaméwork for design and analysis of confidential M8VNDur

framework accounts for node distribution, netwodkfiguration, propagation medium, and communicapootocol.

This research offers the foundation of DNS and ¢jfias the impact of network configuration on DNGB&r fself-

organizing MWNs.

Relation with the project work (T5:3)n the emergency scenario where some ambiendagghostic videos are first
collected at the ambulance through wireless coimomestand then delivered to the hospital by usidgra wireless

access network, confidential transmission becommasial to ensure privacy. This work preliminarilpvestigates
distributed secrecy where dislocated confidermifirmation is communicated in a multilevel netwdr&m sources to
destinations.
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[148] Rabbachin, A.; Conti, A.; Win, M.Z., "Interience engineering for network secrecy in Nakagaamiing
channels,"” Communications (ICC), 2013 IEEE Intdomatl Conference on, vol., no., pp.5052,5056, e 2013.

Abstract The demand of communication confidentiality in Wéss network is rapidly increasing. The level of
confidentiality can be enhanced by physical lagehhiques exploiting intrinsic properties of a \Wss network. We
develop a framework for design and analysis of leg® network with secrecy that accounts for nodridution,
propagation medium, and intentional interferencbe Tframework enables the quantification of how ntitmal
interference generated via legitimate network resesi engineering mitigates the capability of theesdropping
network. This research provides insight on the ojymistic use of legitimate network resources fohancing network
secrecy.

Relation with the project work (T5:3pimilarly to the contribution ifErreur ! Source du renvoi introuvable.], the
framework proposed in this papérther analyze wireless network with secrecy, wheonfidentiality of, e.g.,
diagnostic/ambient video information deliveredtie CONCERTO solutions must be ensured.

[149] Cicalo, S.; Tralli, V., “Resource Allocatiom Relay-Assisted Uplink SC-FDMA Systems,” EuUCNC120
Bologna (ltaly), June 2014.

Abstract In this preliminary work we address the problemnudximizing the weighted sum-rate in the uplink of
single-carrier frequency division multiple acceS&C{FDMA) systems by considering both the in-baryger 1 and
Type 1b relay transmission schemes to enhancedffermance of cell-edge users. Since the evaluaifooptimal
solutions generally requires high computational plexity, low-complexity heuristic algorithmic salons are
proposed and investigated. Comparisons of in-baflaying schemes using optimal and heuristic algoniit solutions
are finally presented.

Relation with the project work (T5:3)n most of the CONCERTO scenario health-relatétee information are
delivered through the uplink of 4G LTE cellular wetk. Even though not specifically considered ia @ONCERTO
project, relay-assisted transmission are de fg@ad of the LTE standard. This contribution prefiarily investigates
the resource allocation optimization of the retepgisted uplink LTE networks. In the CONCERTO scienahis

research allows to understand the benefits of garawed RRA when, as an example, the ambulance ergancy
scenario is close to the cell edge and exploitdayrassisted communication.

[150] Garrammone, G.; Paolini, E.; Matuz, B.; Liva,; Chiani, M., "Non-binary low-density parity-atie codes for
the g-ary erasure channeGobmmunications (ICC), 2013 IEEE International Caafee on, vol., no., pp.3258,3263,
9-13 June 2013.

Abstract The finite-length design of non-binary low-degsitarity-check (LDPC) codes for the g-ary erasurannel

under maximum a posteriori (MAP) decoding is coasid. A low-complexity MAP decoding algorithm isviewed

for which a code design strategy is proposed. ttiqudar, it is illustrated how a judicious codesifgn permits to find a
trade-off between performance in terms of codewardr rate (CER) and decoding complexity. As anngxa, the

performance curve of a short (400, 200) code omtemoryless 4-ary erasure channel tightly appraatie Singleton
bound down to a CER of 10

Relation with the project work (T4:3)he above paper addresses the problems of das@janalysis of packet erasure
LDPC codes constructing on finite fields of orde2cand decoded using a maximum likelihood decotieese codes
have been used in CONCERTO in the packet-level dosverror correction (PL-FEC) module in order tpe&mwith
packet losses introduced by both wireless linksyoek congestion situations and buffer overflows.

[151] Yongkai Huo, El-Hajjar, M., Butt, M.F.U. andanzo, L., "Inter-layer-decoding aided self-conoated coded
scalable video transmissiorlEEE Wireless Communications and Networking ConfereM¢€NC) pp.4600-4605, 7-
10 April 2013.

Abstract: In this treatise, we investigate an inter-layer) (Hlecoded self-concatenated coded system concéived
scalable video coding (SVC). In SVC, when the Hager (BL) is corrupted due to channel-induced diéag errors,
the enhancement layers (ELs) are discarded by Y& &coder. The proposed IL coding technique imglahe
systematic information of the BL into the systemdiits of the ELs using exclusive-OR (XOR) openasioThe IL
coding is combined with a self-concatenated cod@chvis a near-capacity iterative detection aidednmel codec
using a single encoder and a single decoder. Atdbeiver, the IL decoding technique is activateddorrecting the
errors residing in the error-infested BL. In oupeximents, the proposed system is combined withiraber of the
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traditional unequal error protection (UEP) arrangata for benchmarking the system performance. @uulation
results demonstrate that the proposed techniqueapable of further improving the system performanéethe
traditional UEP assisted system by atr)ﬂ‘lFO of about 3 dB at a peak signal-to-noise ratio (RpNf 36 dB. When

viewed from a different perspective, the attaingiden can be quantified as a PSNR improvement®tiB. at Fb/NO =

-5 dB, while imposing a marginal complexity increas 1.5%.

Relation with the project workn this contribution, a IL-SECCC coded video streaming scheme relying amovel
multi-functional MIMO technique was proposed, whislrelated to Task 3.1.

[152] zhang, Wenbo, Maunder, Robert G. and Hanzo, Lajos, the complexity of Unary Error Correction codes f
the near-capacity transmission of symbol valuemfem infinite set,” IEEBNireless Communications and Networking
Conference (WCNGCYol., no., pp.2795-2800, 7-10 April 2013.

Abstract: Unary Error Correction (UEC) codes have recentlgrberoposed for the near-capacity Joint Source and
Channel Coding (JSCC) of symbol values that arecsedl from a set having an infinite cardinality.this paper, we
characterize the computational complexity of UECatkers and use complexity analysis for strikingeaimble trade-

off between the contradictory requirements of lmmplexity and near-capacity operation. We investigawide range

of application scenarios and offer a deep insighd itheir beneficial parameterizations. In particuiwe introduce
puncturing for controlling the scheme's throughantl for facilitating fair comparisons with a Separ&ource and
Channel Coding (SSCC) benchmarker. The UEC scherfeund to offer almost 1.3 dB gain, when operatiitnin

1.6 dB of the capacity bound. This is achieved aithany increase in transmission energy, bandwitttnsmit
duration or decoding complexity.

Relation with the project workEhis is a continuation of our previous of on UEQyieh is being carried out Task 3.1.
We have characterized the computational complexfityEC decoders and used this for striking a db&ré&rade-off
between the contradictory requirements of low caxity and near-capacity operation.

[153] Hua Sun, Yiru Shen, Soon Xin Ng and Hanzo, LajoBjrbo Trellis Coded hierarchical modulation for
cooperative communicationdEEE Wireless Communications and Networking Comfege WCNC)pp.2789-2794, 7-
10 April 2013.

Abstract: A cooperative communication system assisted by @urkellis-Coded Modulation (TTCM) relying on
Hierarchical Modulation (HM) is proposed, which akes iterative soft decoding. Our results demotedrahat the

performance of the single-relay aided cooperatygtesn can be improved by at least 4 dB at a BER)B?.

Relation with the project workn line with our previous work on cooperative commuations of Task 5.3, this paper
presents a TTCHM aided cooperative communicatitese.

[154] Jie Zhang; Fan Jin, Rong Zhang, Guangjunnd Blanzo, L., "Distributed Antenna aided twin-lajemto-and
macro-cell networks relying on fractional Frequeftguse," IEEE Wireless Communications and Netwarkin
Conference (WCNC), pp.1586-1591, 7-10 April 2013.

Abstract: Distributed Antenna Systems (DAS) and femtocelks @apable of improving the attainable performamce i
the cell-edge area and in indoor residential anespectively. In order to achieve a high speaffitiency, both the
Distributed Antenna Elements (DAEs) and Femtocelb® Stations (FBSs) may have to reuse the spedaifuime
macrocellular network. As a result, the performaotboth outdoor macrocell users and indoor fentawers suffers
from Co-Channel Interference (CCI). Hence in thapgr, heterogenous cellular networks are investijavhere the
DAS-aided macrocells and femtocells coexist withi@ same area. The outage probability is deriveldtiae network is
optimised for minimising the outage probability. rGanalysis demonstrates that surprisingly, the yJJRitequency
Reuse (UFR) based macrocellular system can be igptinin isolation, without considering the impatffemtocells.
We found that the macrocells relying on hard-FFRwa as on soft-FFR tend to migrate to several Iscells,
illuminated by the DAEs, when the density of fengtit&becomes high.

Relation with the project worklVithin the domain of WP5, this paper analyses DAdga twin layer cellular networks
and presents a genetic algorithm based near-optiesédn.
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[155] Peichang Zhang, Sheng Chen and Hanzo, L., "Neaetgpjoint channel estimation and three-stage durb
detection for MIMO systemsJEEE Wireless Communications and Networking ConfereW€NC) pp.3986-3991, 7-
10 April 2013.

Abstract: We propose a novel joint channel estimation andetfstage iterative detection/decoding scheme far-ne
capacity MIMO systems. In our scheme, as usuald#tected soft information is first exchanged a bernof times
within the inner turbo loop between the unity-ratele (URC) decoder and the MIMO soft-demapper, Hred
information gleaned from the inner URC decodehentiteratively exchanged with the outer decodéhénouter turbo
loop. Our channel estimator however exploits thgoateriori information produced by the MIMO softrd@pper to
select a sufficient blocks of high-quality detecsadt bits, and it is naturally embedded into thigioal iterative three-
stage detection/decoding process, without intrattu¢he costly iterative loop between the decisioraied channel
estimator and the three-stage turbo detector/decddience, the computational complexity of our jomtiannel
estimation and three-stage turbo detection is amib that of the three-stage turbo detection/degpdcheme
associated with the perfect CSI. Moreover, our ceducomplexity semi-blind scheme is capable of eghg the
optimal maximum-likelihood turbo detection performnca attained under the perfect CSI, with the samahber of
turbo iterations.

Relation with the project work¥ithin the framework of WPS5, this paper presentogel joint channel estimation and
three-stage iterative detection/decoding schemadar-capacity MIMO systems.

[156] Kadir, M.l., Sugiura, S., Sheng Chen and Harz, "MC-CDMA aided multi-user space-time shigyng in
wideband channelsJEEE Wireless Communications and Networking ConfereW¢€NC) pp.2643-2648, 7-10 April
2013.

Abstract: In this paper, we propose multi-carrier code dansimultiple access (MC-CDMA)-aided space-time shift
keying (STSK) for mitigating the performance erasiof the classic STSK scheme in dispersive channefsle
supporting multiple users. The codewords genefiayetie STSK scheme are appropriately spread iuénecy-domain
(FD) and transmitted over a number of parallel dietpy-flat subchannels. We propose a new receiahitacture
amalgamating the single-stream maximum-likelihobtlL) detector of the STSK system and the multiusetedtor
(MUD) of the MC-CDMA system. The performance of tpeoposed scheme is evaluated for transmission over
frequency-selective channels in both uncoded aadrdl-coded scenarios. The results of our simulatidemonstrate
that the proposed scheme overcomes the channelrimgrdas imposed by wideband channels and exhitets-n
capacity performance in a channel-coded scenario.

Relation with the project workithin the domain of WP5, in this contribution, RIC-CDMA aided STSK system is
conceived.

[157] Aljohani, A.J., Soon Xin Ng, Maunder, R.G.dahlanzo, L., "Joint TTCM-VLC-Aided SDMA for Two-Way
Relaying Aided Wireless Video TransmissiolEEE Vehicular Technology Conference (VTC Fafip.1-5, 2-5 Sept.
2013.

Abstract: An iterative Joint Source and Channel Coded Mdahra(JSCCM) scheme is proposed for robust video
transmission over two-way relaying channels. Thstesy advocated was designed for improving the tirput,
reliability and coverage area compared to that arfventional one-way relaying schemes. We considevcauser
communication system, where the users exchangeittiermation with the aid of a twin-antenna Reldgde (RN).
For each user the proposed lossless video scheowmiprised of a Variable Length Code (VLC) encoded two
Turbo Trellis Coded Modulation (TTCM) encoders catethe Source Node (SN) and one at the RN. Thdospat
temporal redundancy of the video sequence is ewpldor reducing the iterative decoding complexithe decoding
convergence behaviour of the decoder as well asptiveer sharing ratio between the two SNs and the aRi
characterized with the aid of EXtrinsic Informatidransfer (EXIT) charts. Our proposed scheme et SNR gain

of 9 dB compared to the non-cooperative schemenwbenmunicating over Rayleigh fading channels.

Relation with the project workWithin the domain of Task 3.1, this contributioroposes a JSCCM scheme for reliable
video transmission.
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[158] Aljohani, A.J.; Soon Xin Ng; Maunder, R.G.;ahko, L., "Joint TTCM-VLC-Aided SDMA for Two-Way
Relaying Aided Wireless Video Transmission," Velieurechnology Conference (VTC Fall), 2013 IEEEH/8vol.,
no., pp.1,5, 2-5 Sept. 2013.

Abstract: An iterative Joint Source and Channel Coded Mda(JSCCM) scheme is proposed for robust video
transmission over two-way relaying channels. Thetesy advocated was designed for improving the ttiput,
reliability and coverage area compared to thatarfventional one-way relaying schemes. We considevoauser
communication system, where the users exchangeitfiermation with the aid of a twin-antenna Reldgde (RN).
For each user the proposed lossless video scheomriprised of a Variable Length Code (VLC) encoded two
Turbo Trellis Coded Modulation (TTCM) encoders catethe Source Node (SN) and one at the RN. Thdospat
temporal redundancy of the video sequence is ewpldor reducing the iterative decoding complexithe decoding
convergence behaviour of the decoder as well asptiveer sharing ratio between the two SNs and the aR
characterized with the aid of EXtrinsic Informatidransfer (EXIT) charts. Our proposed scheme et SNR gain

of 9 dB compared to the non-cooperative schemenwbenmunicating over Rayleigh fading channels.

Relation with the project worR¥ithin the domain of Task 3.1, this contributioroposes a Joint TTCM-VLC-Aided
SDMA scheme for reliable video transmission.

[159] Botsinis, P., Soon Xin Ng and Hanzo, L., "Leamplexity iterative quantum multi-user detectionSDMA
systems," IEEE International Conference on Comnatitos (ICC), vol., no., pp.5592-5597, 10-14 Jubg4f

Abstract: The potentially excessive complexity of the Maximuikelihood Multi-User Detector (ML MUD) in large-
scale Spatial Division Multiple Access (SDMA) sysiedictates the employment of low-complexity sulirogl
MUDs in the context of conventional systems. Howevthkis limitation was circumvented by the recently proposed
Dullrr-Hgyer  Algorithm (DHA)-aided QuantumWeighted SumAlgorithm  (QWSA)-based Quantum Multi-
User Detector (QMUD) employed for performing optlmdL iterative detection in SDMA systems. Focusiogr
attention on the QWSA, we analyse the QMUD and éwelution of the quantum system with the aid of a
simpleSDMA uplink scenario. We characterize thefgremance of the DHA-QWSA QMUD advocated, which is
capable of matching the performance of the ML MUizhhin terms of its EXIT charts and BER curves.

Relation with the project workWithin the framework of Task 5.3, low-complexity aptum-assisted MUD is
conceived for SDMA systems.

[160] Chen Dong, Lie-liang Yang, Jing Zuo, Soom>g and Hanzo, L., "Maximum Throughput Adaptivetd&Ra
Transmission scheme for multihop diversity aidedtimop links," IEEE International Conference on Qoomications
(ICC), vol., no., pp.221-226, 10-14 June 2014.

Abstract: In multihop diversity aided multihop links, the nhber of bits transmitted in each Time Slot (TS) fieaed

by both the Channel Quality (CQ) and the Bufferfess (BF), when adaptivemodulation is employed.asd&ime that
every node has buffers for temporarily storingéseived packets for further transmission at ircgarof good CQ. For
the sake of improving thethroughput, a Maximum Tigigput Adaptive Rate Transmission (MTART) schems wa
proposed, where the specific hop having the cajpalif transmitting the highest number of bits (keis) will be
activated. If more than one hops are capable ofimitting the same number of bits, the particulap having the
highest CQ (reliability) is activated. We demontgrthat the MTART scheme has 8 dB gain at the GuRrgbability
(OP) of 10-3and has 3 dB gain in terms of theubhputattained in comparison to the
conventional adaptive modulation aided scheme.

Relation with the project workThis paper is part of Task 5.3. In this contribatithe MTART scheme has been
proposed for supporting delay-tolerant adaptive tatnsmission of data over multihop links.

[161] Chen Dong, Jing Zuo, Lie-liang Yang, Yongkhio, Soon Xin Ng and Hanzo, L., "Energy-efficidniffer-aided
relaying relying on non-linear channel probabilfgace division," IEEE Wireless Communications aretwérking
Conference (WCNC), vol., no., pp.1979-1984, 6-9ilA2014.

Abstract: A buffer-aided two hop link is studied, where th B capable of temporarily storing the receivedkads.
We commerce by defining the concept of a two-dirieared Channel Probability Space (CPS) based orstuece-
relay and relay-destination channel. Specificalypon-linear CPS division method is proposed, wipiahitions the
CPS into several regions representing the quafithe specific channels plus an outage region. Therbest channel
is activated for the sake of minimizing the systeeniergy dissipation. Finally, the proposed bufiled transmission
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scheme relying on our non-linear CPS division regiminvestigated and the results show that atngaxerage end-to-
end energy dissipation, the outage probability reaisiced by 33.5% compared to the benchmark scheme.

Relation with the project workwithin the framework of Task 5.3, a non-linear C&®eme is proposed for buffer-
aided transmission, which reduces the outage pilitgab

[162] Jie Hu, Lie-liang Yang and Hanzo, L., "Thghyput and delay analysis of wireless multicastigtrithuted mobile
social networks based on geographic social relstiips,” IEEE Wireless Communications and Networkumference
(WCNCQC), vol., no., pp.1874-1879, 6-9 April 2014.

Abstract: Since mobile communications exhibit strong soceracteristics, based on the potential commonmedste of
mobile users, mobile social networks (MSNs) areabdm of mitigating the tele-traffic bottleneck. Byulticasting the
content of common interest from a content ownearatatent seekers within the owner's transmissiogeaa distributed
MSNs architecture is proposed, which is capablenibigating the tele-traffic imposed on network cgiers. In this
contribution, the social relationship between arpai MSN users is defined according to their gepbia

characteristics. By jointly considering the geodpiapsocial relationships and the wireless propagatinvironment, we
derive the closed-form equations for evaluatinghbtite throughput and delay of the social unicadtioast

transmissions. Simulation results are providedh ot supporting our theoretical analysis, as waslifor investigating
the impact of social relationships on the achiexatdtwork performance. Based on the results predente conclude
that a more socially-minded content owner is pakiidy efficient in multicasting the content of comon interest to
content seekers.

Relation with the project workThis is related to WP5. More specifically, the gephic social relationships and the
wireless propagation environment are jointly coasid for evaluating the throughput as well as #laydof the social
unicast/multicast transmissions.

[163] Jie Hu, Lie-liang Yang and Hanzo, L., "Coogteve multicast aided picocellular hybrid informnoat
dissemination in mobile social networks: Delay/gyegvaluation and relay selection," IEEE Wirelessrthunications
and Networking Conference (WCNC), vol., no., pp.B3212, 6-9 April 2014.

Abstract: A novel hybrid information dissemination schemepisposed for picocellular systems. At the firsiget of
our scheme, some of the mobile users (MUs) suadbssfeceive the information of common interest i&5-
aided multicast. At the second stage, theinforomai8 cooperatively multicast (co-multicast) by
the information owners (10s) in a self-organizechad network until all the MUs receive it. Sincenifed resources are
provided for the second stage of the spontaneousmuiticast, some of the 10s are appointed
for relaying the information to the hitherto unsssvMUs. Several relay selection protocols are derdefor the sake
of improving the performance of our hybrid informoat dissemination scheme. The simulation resultaatestrate that
our scheme may reduce the average disseminatiay daid the average energy dissipation by 20% ar¥d, 70
respectively, when compared to the conventionalaB®d single-hop multicast. Furthermore, we denmatestthat
relying on the 10s associated with the best linkslayp a crucial role in facilitating
spontaneous information dissemination.

Relation with the project work:his paper is pertaining to cooperative network¥ agk 5.3.

[164] Chen Dong, Jing Zuo, Lie-liang Yang, YongKkduo, Soon Xin Ng and Hanzo, L., "On Buffer-Assisted
Opportunistic Routing Relying on Linear TransmissiActivation Probability Space Partitioning for BglAided
Networks," IEEE 80th Vehicular Technology ConferefgTC Fall), vol., no., pp.1-5, 14-17 Sept. 2014.

Abstract: In this paper buffer-aided Opportunistic RoutindgR)Owas designed with the aid of the novel concept
of linear Transmission Activation Probability Spg@@PS) partitioning invoked for relay-assistedwetks, which
combines the benefits of both OR [1] and of buffieted transmissions [2]. More specifically, a packey be
transmitted from the Source Node (SN) to the Dasitm Node (DN) either directly or indirectly viane of
the M Relay Nodes (RNs), depending on the inst@was channel qualities. The above-mentioned limesti-
dimensional TAPS patrtitioning concept is proposed or phrtitioning the transmission space into
(2M+1) transmission regions plus an outage regwimle ensuring that the number of input packetedsal to the
number of output packets at each RN's buffer. Téreefit of having a buffer and tolerating the asated delay is that
the best channel is activated for transmissiondagseour linear TAPS partitioning method.

Relation with the project workA routing scheme is conceived for the relayingsded networks of Task 5.3.
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[165] Wei Liang, Soon Xin Ng, Bayat, S., Yonghuidnd Hanzo, L., "Opportunistic Spectral Acces&opperative
Cognitive Radio Networks," IEEE 80th Vehicular Tactogy Conference (VTC Fall), vol., no., pp.1-5-174 Sept.
2014.

Abstract A pragmatic distributed algorithm (PDA) is propdsfor supporting the efficient spectral accessattiple
Primary Users (PUs) and Cognitive Users (CUs) impepative Cognitive Radio (CR)networks. The CUs rsagve as
relay nodes for relaying the signal received frdra PUs to their destinations, while both the PUsl the CUSs'
minimum rate requirements are satisfied. The ke idf our PDA is that the PUs negotiate with thes@dncerning
the specific amount of relaying and transmissiaretiwhilst reducing the required transmission powvencreasing the
transmission rate of the PU. Our results show thatcooperative spectral access based on our PBghes an
equilibrium, when it is repeated for a sufficientyng duration. These benefits are achieved, bectus PUs are
motivated to cooperate by the incentive of achig\arhigher PU rate, whilst non-cooperation canibeadiraged with
the aid of a limited-duration punishment.

Relation with the project workihis work focuses on the efficiency of the spectiadess in cooperative cognitive radio
networks, which falls in the domain of Task 5.3.

[166] Liang, D., Thomas, V.A., Xinyi Xu, Soon XMg, El-Hajjar, M. and Hanzo, L., "Adaptive Soft-Dgion Aided
Differential Modulation for Cooperative Uplink Tramission Relying on Radio-Over-Fiber Backhaul," EEE
80th Vehicular Technology Conference (VTC Fall)l.voo., pp.1-5, 14-17 Sept. 2014.

Abstract: A novel adaptive turbo-coded soft-decision aiddtedéntial detection (ATSDD) scheme is proposed
for cooperative uplink wireless and Radio-over-fiflROF) transmission in a Fractional Frequency Rg#$-R) based
multicell, multiuser system. More specifically, tA&d SDD scheme is employed by the Mobile Station Nt reliably
conveying the source bits to a pair of Remote Amésn(RAs) by appropriately adjusting the modulatiorde
according to the near-instantaneous wireless an& Rannel conditions. The ATSDD switching threskolte
specifically adjusted for ensuring that the BitdrRatio (BER) remains below 107(-5). We also inigeged the effect
of phase-rotations, which is routinely inflicted pyactical imperfect ROF links. We demonstrate that ATSDD

scheme increases the overall throughput

Relation with the project workin this paper, a radio-over-fiber backhaul is uksdthe cooperative schemes of Task
5.3.

[167] Aljohani, A.J., Soon Xin Ng and Hanzo, LT,TCM-Assisted Distributed Source-Channel CodingNakagami-
m Fading Channels," IEEE 80th Vehicular Technol@gynference (VTC Fall), vol., no., pp.1-5, 14-17 §€014.
Abstract Asymmetric Distributed Source-Channel coding ($Cconsidered, where a pair of correlated souares
transmitting to a central node. The distributedesat is based on Turbo TrellisCoded Modulation (TT)CWhere the
first source will be channel encoded and then cesgmd before it is sent over Nakagami-m fading mélan The
second source signal, however, is assumed to bialsleaflawlessly at the destination for exploitati as side
information for improving the decoding performano€ the first source. A wide range of fading sceosirivere
considered, where reliable communications approgchihe Slepian-Wolf Shannon (SW/S) limit were eitit.
Finally, the scheme is capable of adapting toithe-variant short-term correlation between the s@arces

Relation with the project workthis work deals with Task 3.1, whereby we investdahe performance of a reduced-
complexity adaptive DSCM scheme communicating @veariety of realistic Nakagami-fading channels.

[168] Babar, Z., Soon Xin Ng and Hanzo, L., "EXChart Aided Code Design for Symbol-Based Entangidme
Assisted Classical Communication over Quantum CéiariihlEEE 80th Vehicular Technology Conference Q/Fall),
vol., no., pp.1-5, 14-17 Sept. 2014.

Abstract Quantum-based transmission is an attractive isol@onceived for achieving absolute security.His fuest,
we have conceived an EXtrinsic Information TransféEXIT) chart aided channelcode design for symbol-
based entanglement-assisted classical communicatemquantumdepolarizing channels. Our proposed
concatenated code design incorporates a Convoalt@ode (CC), a symbol-based Unity Rate Code (UR®@) a soft-
decision aided 2-qubit Superdense Code (2SD), wisidience referred to as a CC-URC-2SD arrangeriéathave
optimized our design with the aid of non-binary EXtharts. Our proposed design operates within 1 adBthe
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achievable capacity, providing attractive perforo®rgains over its bit-based counterpart. Quantihtj the bit-
based scheme requires 60% more iterations thasyoubol-based scheme for the sake of achieving gtediiecoding
convergence. Furthermore, we demonstrate that éleeding complexity can be reduced by using memoand
memory-3 convolutional codes, while still outperfing the bit-based approach.

Relation with the project workthis work focuses on the near-capacity code degmmnguantum channels, which falls
within the domain of WP5.

[169] Hung Viet Nguyen, Zunaira Babar, Soon Xin Mfatteo Mazzotti, Lorenzo lacobelli, Lajos Hanzdletwork
Coded MIMO Aided Cooperative Communications in thAmbulance-and-emergency Area”, Procedia Computer
Science, Volume 40, 2014, Pages 214-221, ISSN 080%-

Abstract:In this contribution, a novel network coding (Naijled multi-input multi-output (MIMO) scheme is pased
for providing reliable transmission from an ambuwarmassisting in an emergency situation by coopeyatith relaying
devices at an emergency scene. Our system is taadtby an Irregular Convolutional Coded Unity &@&obded Space
Time Trellis Coded M-ary Phase Shift Keying (IrCQRO-STTC-MPSK) scheme invoked for exploiting the dfis of
MIMO systems. The system is designed with the difbxdrinsic Information Transfer (EXIT) charts fapproaching
the corresponding channel capacity in fast fadimgrenments. The proposed scheme exhibits subatdgnefits over
conventional MIMO systems in hostile wireless ctelan

Relation with the project work (Task 5.8):this contribution, we proposed the network cgdiided multi-input multi-
output systems for our IRCC-URC-STZTEMPSK scheme invoked by the USER, RELAYs and BSwsek coding
was invoked for cooperative communications amotigstJSER, RELAYs and BS.

2.2.4 Non-scientific publications

The dissemination of project concepts and resuéist\&lso through the dissemination in non-spe@dligublications
and on newspapers and blogs.

An article about CONCERTO was published on "Nehtadure" with the title "CONCERTO: Saving livesttvireal-
time e-health".

Following the final CONCERTO convenction organizedFebruary 2015 in Perugia, several articles amutan
italian newspapers and CONCERTO was also advertisecegional television. More details are repoiitedsection
4.4,

Interviews were also released to italian localvisiens and to the regional news of italian pulbdievision RAI [175].
Finally, an interview was also published on théataonline magazine "Tipi Tosti" [176] and an eldi on the website
of the TV emission “Dottor Salute” [177].

2.3 Participation at conferences, symposiums and worksips

The following table lists the dissemination evenmts, conferences, symposiums and workshops, irctwtiie above
mentioned topics were or will be presented, deigiélso the audience type and scale.

Dates Conference, symposium, or Type of | Countries | Size of Partner(s)
workshop audience | addressed | audience| involved
July 2012 | Future Networks and Mobile Summit 2012 Research World ~1500 CEFRIEL
and
Business
June 2012 | IEEE International ~ Conference gn Research World ~2000 uos
Communications 2012 (IEEE ICC’12) and
Business
June 2012 | |IEEE Wireless Advanced 2012 Redsear:H_ondon, UK | ~150 KU, CNIT
an
Business
June 2012 | Dagstuhl seminar on Future Internet forResearch,| Dagstuhl, | ~50 KU
eHealth Business,| Germany
End users
Aug 2012 | |IEEE 7" International Symposium on Research World ~500 CNIT
Turbo Codes & lterative Information and
Processing (ISTC) Business
0)
onderto
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Sep 2012 2012 IEEE 78 Vehicular Technology Research World ~1500 uos
Conference (VTC2012-Fall) and
Business
Oct 2012 | |IEEE 3% International Conference on World ~800 uosS
Photonics
Oct 2012 | IEEE First European Conference pnResearch World ~200 CNIT
Satellite Telecommunications (AESE) and
2012 Business
Nov 2012 46" Annual Asilomar Conference on Research World ~500 CNIT
Signals, Systems, and Computers and
Business
Nov 2012 | |EEE Germany Student Conference (GSC) Research &wyrm| ~100 Siemens
Nov 2012 | Visual Communications and Image Research World ~150 Siemens
Processing (VCIP)
Dec 2012 | [EEE 2012 Global Communications Research World ~2000 UQOS, CNIT
Conference and
Business
Jan 2013 | 9th International ITG Conference @n Research World ~150 CNIT
Systems, Communications and Coding and
(SCC2013) Business
Feb 2013 | SPIE Medical Imaging Research  World ~1100 Siemens
and
Business
Feb 2013 | 6th COST IC 1004 Meeting Research  World ~300 CNIT
and
Business
April 2013 | WCNC2013 Research ~ World ~800 uos
and
Business
June 2013 | |IEEE SPAWC 2013 Research World ~300 KU
June 2013 | IEEE ICC 2013 Research World ~1000 KU, CNIT,
and uos
Business
June 2013 | VTC2013-Spring Research World ~500 uos
and
Business
Sep 2013 IEEE International Conference on ImageResearch World ~1000 Siemens
Processing
Sep 2013 IEEE PIMRC 2013 Research World ~1000 KU
and
Business
Sep 2013 VTC2013-Fall Research World ~500 uos
and
Business
Oct 2013 | |EEE Healthcom 2013 Research World ~1000 KU, CNIT
Dec 2013 | GLOBECOM 2013 Research World ~2000 CEFRIEL,
and uos
Business
Dec 2013 | |EEE ISSPIT 2013 Research  World ~100 VTT
and
business
Dec 2013 | Picture Coding Symposium Research World 200 Siemens
Jan 2014 | |IEEE CCNC 2014 Research World ~1000 VTT
and
Business
March IEEE PerCom 2014 Research  World ~1000 BME
2014 and
Business
)
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April 2014 WCNC2014 Research World ~800 uosS
and
Business
May 2014 | IEEE/IFIP QCMan 2014 Research ~ World ~100 VTT
and
Business
May 2014 | |[EEE 39" International Conference dn Research World ~1000 CNIT
Acoustic, Speech and Signal Processing and
(ICASSP 2014) Business
May 2014 | VTC2014-Spring Researcf ~ World ~500 UoS
and
Business
June 2014 Europear_l C_onference on Networks gndResearch Europe ~500 CNIT
Communications (EUCNC 2014) and
Business
June 2014 | |IEEE International ~ Conference gn Research World ~1000 CNIT, UOS
Cummunications (ICC 2014) and
Business
July 2014 | IEEE TEMU 2014 Research ~ World ~200 KU
and
Business
Sep 2014 | Mownet 2014 Research ~ World ~150 KU, Thales
and Siemens, UOS
Business CNIT,
BME,...
Sep 2014 VTC2014-Fall Research World ~500 uos
and
Business
Oct 2014 | |IEEE Healthcom 2014 (paper presented Research dwor| ~1000 KU
Nov. 2014 | |EEE Symposium on Communications andResearch World ~100 CEFRIEL
Vehicular Technologies (SCVT) 2014 and
Business
Dec 2014 | |EEE VCIP 2014 Research World ~400 KU
and
Business
Dec 2014 | GLOBECOM 2013 Research World ~2000 uos
and
Business
Jan 2015 | |IEEE CCNC 2015 Researck World ~1000 VTT
and
Business
»)
onderto
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3 Standardization Activities

3.1 3GPP

3GPP stand for “8 Generation Partnership”. It unites 6 key telecéamdards bodies of Asia, Europe and USA. 3GPP
was created at the end of 1998, with the aim ofimg from the GSM standards & &eneration of wireless network
system. Following the development of wireless tedtbgies as W-CDMA, HDPA and LTE and its associatede
network, 3GPP has defined in its Release 10, thia teahnologies that are recognised by the ITU4G"or IMT-
Advanced Technologies.

3.1.1 Standardisation strategy

The project expectation was to follow and possibfiluence the standardisation with project outconTdge timescale
of the 3GPP standardisation is defined by the 3@8d# and it is not necessarily aligned with thejpct. The
standardisation process is built over three statiesdefinition of the requirements (Stage 1), dedinition of the
architecture (Stage 2) and the definition of thet@eols (Stage 3). At the beginning of the CONCERTt was
identified that the introduction of public safesatures in the 3GPP standard, and in particulapitheimity services,
was an opportunity for disseminating some projedtames. A regular tracking of the standardizafioogress has
been carried on all along the project. The prowiraervices, introduced for supporting public safrvices, and the
RAN user plane congestion management were idatifidbe relevant for CONCERTO and could offer opaity to
promote some project results. A tracking of the $fdup in charge of the codec and multimedia wss pérformed.

3.1.2 Standardisation results

The tracking of the 3GPP standardization progressted to public safety features, and more spedifi on the

proximity services, and related to the user plasegestion and multimedia, has allowed to identifpreecast plan on
the standardization activities for the timescalethaf project. The target objective was the 3GPPasal 12 that was
initially expected to be completed in 2014, but ethwas postponed several times and it is currgaélgned for March

2015. The key evolution of this release with eetgo CONCERTO activities is the introduction hetstandard of
proximity services, which will ease the use of LirEpublic safety and for PMR market (which is orfettte most

promising markets for the exploitation of CONCER$@utions).

During the phase related to the identification loé requirements on the proximity services, thekirar of 3GPP
activities allowed ensuring that the requiremensniified by CONCERTO were taken into account. Base the
requirements for the ambulance and emergency are@aso, a contribution was done to extend the ilisalof
network during local absence of network infrastovetby introducing a traffic relay capabilitiesrimobile devices. All
along the project, NTUK participated to 3GPP meagtjmeporting feedbacks to the full consortium.

In the table below are listed the 3GPP meetingghich CONCERTO was represented.

Dates Meeting Partner(s) involved
August 2012 3GPP SA1#59 Ad hoc on Public Safety [NTUK
January 2013 3GPP SA1#60 & 3GPP SA2#95 NTUK
April 2013 3GPP Meeting SA2#96 NTUK
May 2013 3GPP Meeting SA2#97 NTUK
July 2013 3GPP Meeting SA2#98 NTUK
September 2013 3GPP Meeting SA2#99 NTUK
November 201 3GPP Meeting SA2#100 NTUK
January 2014 3GPP Meeting SA2#101 NTUK
February 2014 3GPP Meeting SA2#102 NTUK

The following contributions were made to the 3GRdardization group.

Contdto
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Partner Title of contribution and standardisation Date Location Concerned
group technical domain
(Task, WP)
4 NTUK | Contribution document, describing a use c&¥7 to 3/8 Chicago, WP2/WP7
and associated requirements for extending 3GRR2 lllinois, USA
network coverage by using a user terminal acting
as a relay node.
Contribution to the 3GPP SA1 #59 Meeting, for
the work item ProSe (Proximity services)
4 NTUK | “ProSe Discovery modes”, 3GPP MeetirRy/5/2013 Busan, WP5/WP7
SA2#97 Korea
4 NTUK | “Update to key issue on Relays”, SA2#97 22083 Busan, WP5/WP7
Korea
4 NTUK | “ProSe Configuration”, SA2#98 15/7/2013 Viadéa, WP5/WP7
Spain
4 NTUK |[“L2 ProSe UE-to-Network Relay alternative23/9/2013 Xiamen, WP5/WP7
SA2#99 China
4 NTUK |“Evaluation of solution P2 on Pro$&l/11/2013 | San WP5/WP7
configuration”, Contribution to 3GPP meetipg Francisco,
SA2#100 USA
4 NTUK | “ProSe configuration in EPC”, Contributiow t11/11/2013 | San WP5/WP7
3GPP meeting SA2#100 Francisco,
USA
4 NTUK | “ProSe configuration in EPC”, Contribution t20/1/2014 Taipei, WP5/WP7
3GPP meeting SA2#101 Taiwan

3.2 ISO/IEC MPEG AND ITU-T VCEG

The JCT-VC is a joint working group of ISO/IEC MPEaRd ITU-T VCEG. The JCT-VC was established in Apri
2010, when it had its first meeting in Dresden. TH&T-VC is working on the standardization project ldigh
Efficiency Video Coding (HEVC). HEVC can be seertlas successor of the H.264/AVC standard. The fpodlEVC

is the improvement of compression efficiency by 5086first version of the standard (FDIS status, dFibraft
International Standard) has been completed in Jgrag4 3.

3.2.1 Standardisation strategy

Within image/video coding, CONCERTO focuses ongtendardization of high-quality compression, l@ssless and
near-lossless coding, as already described in tW&.0Orherefore, especially the co-called “Range Esiten” work as
part of version 2 of High Efficiency Video CodinglEVC/H.265) is relevant. In this context Siemensdmaeveral
proposal to support high-quality compression ofhHiif-depth image data like computed tomography)(@iagery
and magnetic resonance imaging (MRI) data.

3.2.2 Standardization results

Siemens actively participates at the standardisatieetings of MPEG, VCEG, and JCT-VC as can be freem the
table below. TCS as well attended some MPEG meeting

Dates Meeting Partner(s) involved
JCTVC#8, MPEG#99, and VCEG#Siemens
standardization meetings (San Jose, CA, U

JCT-VC#9, MPEG#100, and SGIBIEGSiemens
standardization meetings (Geneva Switzerl

February 2012

April/May 2012

July 2012 JCT-VC#10, MPEG#101, and VCE@5Siemens
standardization meetings (Stockholm, Sweden)

October 2012 JCT-VC#11, MPEG#102, and VCHE@ESiemens
standardization meetings (Shanghai, China|

January 2013 JCT-VC#12 and SG18CEG standardizati¢cSiemens

meetings (Geneva, Switzerland)
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The following contributions were made to the MPE®@ dCT-VC working groups, respectively.

Dates

Meeting

Partner(s) involved

February 2012

JCTVC#8, MPEG#99, and VCEG#
standardization meetings (San Jose, CA, U

Siemens

April/May 2012

JCT-VC#9, MPEG#100, and SGIEIEG
standardization meetings (Geneva Switzerl

Siemens

April 2013 JCT-VC#13, MPEG#104, and VCEG#diemens
standardization meetings (Incheon, Korea)

July/August 2013  PCT-VC#14, MPEG#105, and VCEG#d@mens
standardization meetings (Vienna, Austria)

October/November NCT-VC#15 and MPEG#106tandardizatigSiemens, TCS

2013 meetings (Geneva, Switzerland)

January 2014 JCT-VC#16, MPEG#107, and VCEG#3@mens
standardization meetings (San Jose, CA, USA)

March/April 2014 JCT-VC#17, MPEG#108, and VCEG#S@mens, TCS
standardization meetings (Valencia, Spain)

October 2014 JCT-VC#18, MPEG#109, and VCEG#Siemens, TCS
standardization meetings (Strasbourg, Frarce)

February 2015 JCT-VC#19 and MPEG#116tandardizatigSiemens, TCS

meetings (Geneva, Switzerland)

Partner Title of contribution and standardisation | Date Location Concerned

group technical domain
(Task, WP)

2 Siemens| G. Base, “Editors input on 23000-10 atitom Oct. 2012 Shanghai, | WP3, Task 3.1 on
PDAM1 Conformance and reference software”, China file format
ISO/IEC JTC1/SC29/WG1 (MPEG), document
M27007

2 Siemens P. Amon, A. Hutter, E. Wige, A. Kaup,tfén Jan. 2013 Geneva, WP3, Task 3.1 on
prediction for lossless coding” (proposal, Switzerland | video compression
document JCTVC-L0161/M27497)

2 Siemens, W. Gao, M. Zhou, P. Amon, S. Lee, “HEM@n. 2013 Geneva, WP3, Task 3.1 on
Range Extensions Core Experiment 2 (RCEZ2): Switzerland | video compression
Intra Prediction for Lossless Coding” (CE
description, document JCTVC-L1122/M28403)

2 Siemens| P. Amon, A. Hutter, E. Wige, A. Kaup, | Apr. 2013 Incheon, WP3, Task 3.1 on
Complexity-reduced sample-based weighted Korea video compression
intra prediction for lossless coding”, JCT-VC)|of
ITU-T SG 16 WP 3 and ISO/IEC JTC 1/$C
29/WG 11, document JCTVC-M0052/m28487

2 Siemens| Eugen Wige, Peter Amon, Sunil Lee, Ik, | Apr. 2013 Incheon, WP3, Task 3.1 on
C. Kim," RCE2: Experimental results for Test 6 Korea video compression
— combination of RDPCM and SWP for HE\C
lossless coding”, Joint Collaborative Team |on
Video Coding (JCT-VC) of ITU-T SG 16 WP|3
and ISO/IEC JTC 1/SC 29/WG 11, document
JCTVC-M0053/m28488

2 Siemens| P. Amon, A. Hutter, U.-E. Martin, N. W¥irf\. | Apr. 2013 Incheon, WP7, Task 7.3 on
Klingler, “Requirements for medical imaging Korea standardization,
applications”, Joint Collaborative Team pn especially HEVQ
Video Coding (JCT-VC) of ITU-T SG 16 WP|3 requirements and
and ISO/IEC JTC 1/SC 29/WG 11, document profiling
JCTVC-M0190/M28643
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2 Siemens

P. Amon, A. Hutter, U.-E. Martin,” Medicapr. 2013
imaging sequences for HEVC development”,
Joint Collaborative Team on Video Coding

(JCT-VC) of ITU-T SG 16 WP 3 and ISO/IE
JTC 1/SsC 29/WG 11, document JCTV
M0191/M28644

C
C-

Incheon,
Korea

WP7, Task 7.3 0
standardization,
especially HEVQ
requirements an
profiling

2 Siemens

P. Amon, A. Hutter, E. Wige, A. Kaup,“rMNpApr. 2013
RCE2: Improved sample-based weighted intra

prediction for lossless coding”, Joi
Collaborative Team on Video Coding (JCT-V

nt
C)

of ITU-T SG 16 WP 3 and ISO/IEC JTC 1/$C

29/WG 11, document JCTVC-M0193/M28646|

Incheon,
Korea

WP3, Task 3.1 o0
video compressio

=

2 Siemens

R. Joshi, P. Amon, R. Cohen, S. Lee,
Naccari, “HEVC Range Extensions Cq
Experiment 2 (RCE2): Prediction and cod
techniques for transform-skip and transfo
bypass blocks”, Joint Collaborative Team
Video Coding (JCT-VC) of ITU-T SG 16 WP

Ar. 2013
re

ng

m_

on

3

and ISO/IEC JTC 1/SC 29/WG 11, document

JCTVC-M1122/m29534

Incheon,
Korea

WP3, Task 3.1 o0
video compressio

=2 2

2 Siemens

R. Joshi, P. Amon, R. Cohen, S. Lee,
Naccari, “RCE2: Summary report on HE
Range Extensions Core Experiment 2 (RCE2
prediction and coding techniques for transfo
skip and transform-bypass blocks”, Jg
Collaborative Team on Video Coding (JCT-V
of ITU-T SG 16 WP 3 and ISO/IEC JTC 1/9
29/WG 11, document JCTVC-N0035/m30417

JMly/Aug.
2013
on
rm-
int
C)
5C

Vienna,
Austria

WP3, Task 3.1 o0
video compressio

=2 2

2 Siemens

P. Amon, A. Hutter, E. Wige, A. Kaup, TRC
Simplified sample-based weighted predict
(Test C.3)", Joint Collaborative Team on Vid
Coding (JCT-VC) of ITU-T SG 16 WP 3 al
ISO/IEC JTC 1/SC 29/WG 11, docume
JCTVC-N0071/m29675

July/Aug.
@013
eo
nd
Nt

Vienna,
Austria

WP3, Task 3.1 o0
video compressio

=2 2

2 Siemens

P. Amon, A. Hutter, E. Wige, A. Kaup, E&:
related: Variants of simplified sample-bag

July/Aug.
@d13

weighted prediction”, Joint Collaborative Team

on Video Coding (JCT-VC) of ITU-T SG 16 W
3 and ISO/IEC JTC 1/SC 29/WG 11, docum
JCTVC-N0072/m29676

P
ent

Vienna,
Austria

WP3, Task 3.1 o0
video compressio

=2 2

2 Siemens

E. Wige, P. Amon, R. Joshi, “RCE2-relq
Variants of simplified sample-based weigh
prediction”, Joint Collaborative Team on Vid
Coding (JCT-VC) of ITU-T SG 16 WP 3 af
ISO/IEC JTC 1/SC 29/WG 11, documg
JCTVC-N0073/m29677

tédly/Aug.
@13

eo

nd

2Nt

Vienna,
Austria

WP3, Task 3.1 o
video compressio

=2 2

2 Siemens

E. Wige, A. Kaup, P. Amon, A. Hutter, 'IRC
Cross-check results for Test C.4 (JCT\
NO0053)", Joint Collaborative Team on Vid
Coding (JCT-VC) of ITU-T SG 16 WP 3 af
ISO/IEC JTC 1/SC 29/WG 11, documg
JCTVC-N0164/m29791

July/Aug.
2013
£0
nd
2Nt

Vienna,
Austria

WP3, Task 3.1 o
video compressio

=2 2
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2 Siemens| P. Amon, A. Hutter, U.-E. Martin, N. WirsJuly/Aug. Vienna, WP7, Task 7.3 o
“HEVC profiles for medical imaging2013 Austria standardization,
applications”, Joint Collaborative Team pn especially HEVQ
Video Coding (JCT-VC) of ITU-T SG 16 WP|3 requirements an
and ISO/IEC JTC 1/SC 29/WG 11, document profiling
JCTVC-N0178/m29809

2 Siemens| Peter Amon, Andreas Hutter, Uwe-Erik Marfiuly/Aug. Vienna, WP7, Task 7.3 o
“Selected medical imaging sequences for HE\2013 Austria standardization,
development”, Joint Collaborative Team |on especially HEVQ
Video Coding (JCT-VC) of ITU-T SG 16 WP|3 requirements an
and ISO/IEC JTC 1/SC 29/WG 11, document profiling
JCTVC-N0179/m29810

2 Siemens| H. Yu, K. McCann, R. Cohen, P. Amon, fDrauly/Aug. Vienna, WP7, Task 7.3 o
requirements for future extensions of HEVC| 8013 Austria standardization,
coding non-camera-captured content” especially HEVQ
(requirements discussion, document requirements an
MPEG2013/M30477) profiling

2 Siemens| H. Yu, K. McCann, R. Cohen, P. Amon, “V¥Guly/Aug. Vienna, WP7, Task 7.3 o
AHG on Coding Non-camera-captured Contepn2013 Austria standardization,
(Ad-hoc Group, document MPEG2013/M30478) especially HEVQ

requirements an
profiling

2 Siemens| H. Yu, K. McCann, R. Cohen, P. Amon, fDrauly/Aug. Vienna, WP7, Task 7.3 o
requirements for future extensions of HEVC| 2013 Austria standardization,
coding screen content and medical visual especially HEVQ
content” (requirements discussion, document requirements an
MPEG2013/N13828) profiling

2 Siemens| H. Yu, K. McCann, R. Cohen, P. Amon, fDrauly/Aug. Vienna, WP7, Task 7.3 o
call for proposals for coding of screen conte2@13 Austria standardization,
and medical visual content” (document especially HEVQ
MPEG2013/N13829) requirements an

profiling

2 Siemens| H. Yu, K. McCann, R. Cohen, P. Amon, “AH@ly/Aug. Vienna, WP7, Task 7.3 o
on coding screen content and medical vi$sQall3 Austria standardization,
content” (document MPEG2013/N13834) especially HEVQ

requirements an
profiling

2 Siemens| Haoping Yu, Ken McCann, Robert CohererPauly/Aug. Vienna, WP7, Task 7.3 0
Amon, “AHG report on coding non-camer&013 Austria standardization,
captured content”, ISO/IEC JTC 1/SC 29/WG especially HEVQ
11, document MPEG2013/M30478, Vienna, requirements an
Austria, July/August 2013. profiling

2 Siemens| P. Amon, A. Hutter, U.-E. Martin, B. Hgj@ct./Nov. Geneva, WP7, Task 7.3 o
“AHG22: Sequences with medical mixed conte2®13 Switzerland | standardization,
and medical visual content with bit depth beyond especially HEVQ
10 bits for HEVC development’, Joint requirements an
Collaborative Team on Video Coding (JCT-VC) profiling
of ITU-T SG 16 WP 3 and ISO/IEC JTC 1/$C
29/WG 11, document JCTVC-00172/m30934

2 Siemens| P. Amon, A. Hutter, U.-E. Martin, N. WirsOct./Nov. Geneva, WP7, Task 7.3 o
“Coding of medical mixed content and medica013 Switzerland | standardization,

visual content with bit depth beyond 10 bit
Joint Collaborative Team on Video Codi
(JCT-VC) of ITU-T SG 16 WP 3 and ISO/IE
JTC 1/sC 29/WG 11, document JCTV

”

S
ng
C

C-

00172/m30934

especially HEVQ
requirements an
profiling
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=2 2

coding of medical visual content”, ISO/IEC J]
1/SC 29/WG 11, document MPEG2014/n1417

e
(3

2 Siemens| Haoping Yu, K. McCann, R. Cohen, P. Am@ct./Nov. Geneva, WP7, Task 7.3 on
“AHG report on coding non-camera-capture13 Switzerland | standardization,
content”, ISO/IEC JTC 1/SC 29/WG 11, especially HEVQ
document MPEG2013/M31660 requirements and

profiling

2 Siemens| Haoping Yu, K. McCann, R. Cohen, P. Am@ct./Nov. Geneva, WP7, Task 7.3 on
“AHG on coding screen content and medic2013 Switzerland | standardization,
visual content”, ISO/IEC JTC 1/SC 29/WG 11, especially HEVQ
document MPEG2013/N14081 requirements an

profiling

2 Siemens| Haoping Yu, K. McCann, R. Cohen, P. Am@ct./Nov. Geneva, WP7, Task 7.3 o
“Draft requirements for future extensions |@013 Switzerland | standardization,
HEVC in medical visual content”, ISO/IEC JTC especially HEVQ
1/SC 29/WG 11, document MPEG2013/N14088 requirements an

profiling

2 Siemens| Haoping Yu, K. McCann, R. Cohen, P. Am@ct./Nov. Geneva, WP7, Task 7.3 o
“Draft requirements for future extensions |@013 Switzerland | standardization,
HEVC in screen content”, ISO/IEC JTC 1/$C especially HEVQ
29/WG 11, document MPEG2013/N14089 requirements an

profiling

2 Siemens| Haoping Yu, K. McCann, R. Cohen, P. Am@ct./Nov. Geneva, WP7, Task 7.3 o
“Draft call for proposals for coding of scregk013 Switzerland | standardization,
content”, ISO/IEC JTC 1/SC 29/WG 11, especially HEVQ
document MPEG2013/N14090 requirements an

profiling

2 Siemens| P. Amon, P. Wojaczek, A. Hutter, U.-Ertivia| Jan. 2014 San JogaVP3, Task 3.1 o

N. Wirsz, “AHG5: Tools for lossless coding [of CA, USA video compressio
medical image/video content in RExt profiles”,
Joint Collaborative Team on Video Coding
(JCT-VC) of ITU-T SG 16 WP 3 and ISO/IEC
JTC 1/SC 29/WG 11, document JCTVC-
P0107/m31989

2 Siemens| Haoping Yu, K. McCann, R. Cohen, P. Amdan. 2014 San JosaVP7, Task 7.3 o
“AHG report on coding screen content and CA, USA standardization,
medical visual content”, ISO/IEC JTC 1/$C especially HEVQ
29/WG 11, document MPEG2014/m31779 requirements an

profiling

2 Siemens| P. Amon, H. Yu, K. McCann, R. Cohean. 2014 San JogayVP7, Task 7.3 o
“Requirements for an extension of HEVC for the CA, USA standardization,

especially HEVQ
requirements an

profiling

Major efforts were devoted into the definition afofiles for the compression of medical image coftepecially
monochrome content with 12 bits and 16 bits. Theefin the course of the HEVC standardization essc the
requirements were set in MPEG, the parent bodh@fJVC-VC. Also medical test sequences were providestress
the importance of this type of content. The dismmswere organized in a respective MPEG Ad-hoau@r@®hG) on
“coding of non-camera-captured content”. Within JCC, the relevant profiles for high-bit depths pled were
proposed, which finally let to the definition ofettMonochrome, Monochrome 12 and Monochrome 16 lpsofiEarlier
work and proposals on lossless compression walyfinat continued, since lossless compression waswithin the
mandates of the work towards Range Extensions (R&xHigh Efficiency Video Coding (HEVC).

3.3 NCOIC

The Network Centric Operations Industry ConsortifCOIC®) is a not-for-profit international corpoiat
established in August 2004, with the aim of intéiggaexisting and emerging open standards intorancon global
framework for the global deployment of network-centapplications. Defense companies, educationstitutions,
government agencies, information technology pragideervice providers, etc compose this consortium.
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Several teams and working groups have been estatilifists on NCOIC web-site:

» Building Blocks Tean Identifies a wide variety of elements that hefalale interoperability.

» Integrated Project Teams (IPTs) these are customer teams whose role is to ageréga NCOIC technical
deliverables in support of specific customer dommain

* Network Centric Attributes Functional Team: Develops tools used by systems engineers tordaterthe
level of net centricity that has been achievedystems.

* NIE® Architecture Concepts Functional Team Develops enabling guidance that systems engimaaysuse
to develop systems-of-systems capabilities.

* Requirements Validation Functional Team Develops and promotes models and practices udeful
customers and member companies for validating remgnts in a network centric environment.

» Systems Engineering and Integration Functional Teamintegrates the efforts and promote the deliveasbl
of NCOIC Functional Teams for the accomplishmenN@fOIC goals and objectives. The team recommends
and supports the application of systems engineanmeducation methodologies and develops tools asc
an integrated technical roadmap and a lexicon.

NCOIC products are: analyses, lexicon of Terms|raeroperability Framework (NIF), a Network Centémalysis
Tool, Frameworks Recommendations, Systems Engmged3est Practices and Processes, Training and Edoah
Materials.

3.3.1 Mobile Networks Working Group (MNWG)

The Mobile Networks Working Group (MNWG) is evalimgt and recommending mobile networking solutions fo
network centric systems.

The MNWG has focused on issues with mobile andspartable nodes and networks, their interactiorth Wiked

network infrastructure, and scenarios with mohiastructure. Impacts of wireless links includisagellite links are
considered. A wide range of use cases exist, imjudumanitarian disasters ranging from 9/11 tatingufirst aide
level emergency events.

3.3.2 SAGM Real-Time Tactical Video Mobile Networking Tednical Pattern

The SAGM Real-Time Tactical Video Mobile Networkifigechnical Pattern is devoted to the transmissiovideo
over Private Mobile Radios for ambulances, firdfeys and police forces.

3.3.3 Contribution and participation to standardisation bodies

Contribution to the SAGM Real-Time Tactical Videcoblle Networking Technical Pattern was the main Tt@get
on NCOIC. Indeed, activities on video adaptaticalised in WP4 can be effectively applied to videmsmission over
Private Mobile Radios, which is one of the main T&X@loitation plan.

TCS is already involved in this pattern developménsecond edition, including more interoperabilitgtails, as well
as new formats in particular for metadata handiim@preseen and TCS plans to actively contribute.

However, the activities on this pattern developnieve been suspended due to scarcity of cliendirigrthe work and
at the moment a date in which the activities wiirs again is not available. Hence, no contributiears possible,
nevertheless TCS will keep monitoring NCOIC actéstalso after the end of the CONCERTO project rovide,
when the occasion will appear, contributions base@€ONCERTO results.

3.4 IEEE P3333.1

Kingston University is actively participating ingtfQuality Assessment of Three Dimensional (3D) €ats based on
Psychophysical Studies Working Group” (IEEE P33R3.1

Within this working group the IEEE Draft Standardr fthe Quality of Experience (QoE) and Visual Corhfo
Assessments of Three Dimensional (3D) Contentsd@arePsychophysical Studies (P3333.1.1) has bdaemk and
the focus at the time of writing this deliverablaswon the P3333.1.2 Standard for the PerceptuditpAasessment of
Three Dimensional (3D) Contents based on Physicdddlechanisms. The purpose of the latter stangatd define
quality metrics for 3D image and video quality asseent, and establish guidelines for reducing risksisers
accessing 3D contents over 3D displays and 3D dsvithe major parameters dealt within this standiactiide
viewers' characteristics, visual contents, visusli®nment, display and devices described in tlepscThis standard
will define how each human factor impacts the Vispality over the 3D domain. This standard prosidbjective 3D
image and video quality metrics that are in agregméth subjective human judgments and previousasshed in the
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academy and the industry. This standard also éshalsl methods of quality assessment of 3D conteased on
physiological mechanisms such as perceptual quatityvisual attention.

Kingston University contributed in particular withe 3D quality database developed within CONCERT@ waith a
quality metric also developed within CONCERTO (j&ted in Deliverable D3.3).

The meetings attended within this working grouggfonline) are listed below. Kingston Universitysted one of the
meetings in October 2014 (first meeting outsided&)r 17 participants attended the meeting in Komgstniversity, in
addition to the participants connected online.

Date Location CONCERTO (Kingston) proposal

11/6/2013 Korea -

1/10/2013 Korea -

17/12/2013 Korea -

16/4/2014 Korea -

26/9/2014 Korea Presentation on 3D quality

31/10/2014 UK (Kingston University)| Presentatior8@f quality metric (D3.3)

26/1/2015 Korea Presentation of the 3D quality llade (packet losses)
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Figure 2 — Some of the participants in the IEEE333B standardization meeting in KU

3.5 IEEE 1907.1

Kingston University has been involved in the IEE®DZ.1 standardization group foNetwork-Adaptive Quality of
Experience (QoE) Management Scheme for Real-Timbill&ideo Communicatiorisand participated in the relevant
meeting in June 2013 (co-located with IEEE ICC).
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4 CONCERTO events

To meet broader knowledge of the achieved results addressed challenges by CONCERTO, as well dgster
collaboration activities, several events have baganized all along the project lifetime, In peutar, each year one
or more events have been organized with differ@ngets according to the maturity of the projecultss

During the first year of the project, the main aliee was to share the direction selected for CORTE studies and
to obtain further validation and possible refinemehCONCERTO use cases and requirements, in dodassure the
relevance of the CONCERTO work for healthcare msifinals, as well as to put light on the most egtng ehealth
applications for the medical staff and technicahownities. The initial idea was to organize a wbadgson ICT for e-
health titled “ICT solutions for rehabilitation” ithe frame of the periodical cluster meeting orgadiamong European
projects. Unfortunately, due to the reorganizatibthe clusters’ structure, this workshop was reltthThe consortium
decided then to reorganize a workshop during aiapsession at the MobiHealth 2012 conference.

During the second year, even if not initially pladn following the success of the first year workshihe consortium
decided to organize a workshop to share the mgsifigiant scientific results obtained in CONCERT@a&o compare
them with the researches of other institutionshia telemedicine domain. A workshop on “Service Soéefor e-
Health” (SSH 2013) was then co-organized by CONCBRTthe frame of IEEE Healthcom 2013.

Finally, during the third year, the objective wasdisseminate the CONCERTO results both to thensifieand to the
medical community in order to advertise CONCERTQutsons and to promote the adoption of new modelshie
medical interventions that can be enabled by thélCERTO proposed technologies. On the scientifiselisnation
side, a workshop was organised in conjunction WitbWNet'2014 and, following the success of SSH 2013,
CONCERTO project was also involved in the orgamimabf SSH 2014, during IEEE Healthcom 2014. Finathe
CONCERTO project organized a more medical-orieetesht in Perugia, during which the project resaiid expected
improvements in hospital effectiveness as well asa-time demonstration of CONCERTO solution hdeen
presented to a public mainly composed by medicelats.

In the next sections more details on the aforeroaati events are provided.

4.1 CONCERTO at Mobhihealth 2012

4.1.1 Event and participants

The 3rd International Conference on Wireless Molflemmunication and Helathcare (MobiHealth 2Y)1®as
organised by the European Alliance for Innovatiba 22¢ and 23' of November 2012 in Paris, France. Since the
topics of the conference were in line with CONCERih@rests, the consortium contacted the organeedsdiscussed
the possibility to organize the first CONCERTO wshkp during MobiHealth 2012. The organizers — sfipn
interested in CONCERTO project — agreed with theNOBRTO consortium to have a special session dedidatthe
first CONCERTO workshop.

A panel of five participants form the project anteththe session (Figure 3):
- Dr. Maria Martini (Kingston University, UK): chaof the session,
- Lorenzo lacobelli (Thales Communications and SéguFirance);
- Benoit Lecroart (Nec Technologies, UK);
- Simone Moretti (Consorzio Nationale Interunivensdager le Telecomunicazioni, Italy);
- Andras Takacs (Budapest University of Technology Boonomic, Hungary).

The agreed objective of the workshop was to preE&@MNCERTO project and to discuss with participaants have
feedbacks mainly on the requirements and use ddeetified. The program of the workshop included tollowing six
presentations:
- “Introduction of the panel and presentation of C@RI O project”, Dr. Maria Martini, Kingston Univetg,
UK
- “Use cases: challenges and business opportunitiesgnzo lacobelli, Thales Communications and Sagur
France
- “Secure QoE-aware image/video coding”, Dr. Mariartité, Kingston University
- “Content-awareness: wireless network support fadimm&ansmission”, Benoit Lecroart, Nec Technolsgie
UK

! hitp://mobihealth.name/2012/show/home
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- “Context-awareness: media adaptation, fusion anteption”, Simone Moretti, Consorzio Nationale
Interuniversitario per le Telecomunicazioni, Italy
“Standardization”, Benoit Lecroart, Nec TechnolagigK

The idea was to have short presentations (wittekoeption of the one on use cases) in order to bawegh time to
discuss with the attendance.

The first presentation was just a short introductid the project. The second one was the centedemtation of the
workshop (around 20 minutes) and intended to intcedCONCERTO use cases and to stimulate the disouss

The last presentations were short presentatiod® (Binutes) on the main subjects and preliminasylte of technical
workpackages (WP3, WP4 and WP5) and on currentites in standardization (WP7). The technical esabj
presented were strictly related to the use casesler, once again, to facilitate the exchangesocemarios.

A feedback form (included in Annex) was also dmsited to the participants in order to foster thehexges and to
collect the impressions of the participants.

Figure 3 - Picture from CONCERTO first year workpho

Moreover, Andras Takacs, the lead programmer of CBRTQO’s Distributed and Dynamic Mobility Management
framework, presentédhe necessity of a DMM architecture for mHealthvees, and proposed a nomadic system for it
based on content- and context awareness, and ktrmiging on cross-layer interoperation during thdvances in
Personalized Healthcare Services, Wearable Mobibitdring, and Social Media Pervasive Technolodi@BHS
2012) workshop that was held on the last day of iMehlth 2012.

4.1.2 Results and exploitation

Around 30 people, mainly researchers involved lentedicine-related activities, attended the CONCEBRsEssion at
MobiHealth 2012 conference.

At the end of the session six feedback forms cotaeglevere collected. Despite the low number of emitfeedbacks,
the discussion during the workshop was really react fruitful with several questions and commemtamf the
audience that helped to better identify the keyllehges for each use case and to clarify someeashttAs example, a
discussion about required information at mediadé $ielped to better clarify the problems relateth&transmission of
medical images and videos. In fact, for these dhtareceived quality cannot be evaluated only witissical metrics,
but also specific medical needs should be takendotount. Another interesting point discussed thasecurity issues
related to the use of caching for data that cawteccritical when dealing with medical data.

Moreover, the discussions during the workshop dred domments received through the feedback formsetethe
consortium to improve our evaluation of businespasfunities for each use case and to better idetié more
interesting ones from a business perspective. tticpkar the “ubiquitous tele-consultation” use easmerged as the
more interesting from a short term, economic pertspes while the emergency area use cases apptabedmore long

2 http://ict-concerto.eu/twiki/pub/Concerto/Publicais/TakacsBokorMobiHealth2012.pdf
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term use cases, but also more interesting consgl¢hieir potential medical impact. These feedbduidped in the
choice of the use cases to focus on for the simulat

In addition to the useful feedbacks received, af@ts demonstrated to be really interested in ttogegt and
discussions started with people form three differesearch centres to evaluate possible futuratatations.

4.2 CONCERTO at IEEE Healthcom 2013

4.2.1 Event and participants

A workshop on “Service Science for e-Health” (SSBL2) was organised in conjunction with IEEE Heatinc2013.
The workshop was organized by Katarzyna Wac, P&ughtek and Maria Martini, and it included reprdagimes of
the different CONCERTO partners as members of tbgramme committee.

The main aim of the workshop was to bring togetiepresentatives of academia, industry and heakhoasiness to
present recent advances in the field of e-Healtgh{duality interdisciplinary papers presentindization of service
science to develop new or enhance existing heakthgystems and services were specially requesteslpfiospective
authors were invited to submit their original cdmitions covering completed or ongoing work relatedhe area of
service science for healthcare.

The topics of interest of the workshop were théfeing:
» e-Health services design and implementation
e Business models for e-Health services’ delivery
e Cloud computing for e-Health
» Middleware for e-Health services
* Models and methods for decision making supporénhtealthcare domain
* Network architectures for e-Health
» Service-based e-Health systems
» Virtual and augmented reality for e-Health
» Wireless access to e-Health services
* Mobile Health solutions

4.2.2 Results and exploitation

The workshop attracting a good number of submissiontotal, 64 submissions were received. 18 mpave been
accepted and presented in the workshop. The woeks grouped in four sessions, namely Image / vjglecessing
and transmission, Wireless, mobile, and streamérgices, Planning, adaptation and assessment eékhhservices,
and Case studies and disease prevention. Theipants, from a large number of countries and difféibackgrounds,
were actively involved in the discussion and usdéddback and considerations were received, incpdéat from
participants in the medical domain. For instancejrteresting discussion took place about imagditguassessment
and the impact of the experience of the evalu#ttercontent, and the scenario / context.

Session 1: Image / video processing and transmissio

* Paper 1: Joint Source and Turbo Trellis Coded Hibiaal Modulation for Context-aware Medical Image
Transmission

» Paper 2: Medical Image and Video quality assessmesyhealth Applications and Services

e Paper 3: An Intelligent System for Renal Segmemniati

Session 2: Wireless, mobile, and streaming services

» Paper 4: Detecting Obstructive Sleep Apnea evemts ireal-time mobile monitoring system through
automatically extracted sets of rules

» Paper 5: mHealth for Cardiac Patients Telemonitpand Integrated Care

» Paper 6: Platform for building eHealth streamingyises

e Paper 7: Construction of Healthcare Network basedmposed ECG and Physical-activity Sensor adgptin
Energy-harvesting Technologies

» Paper 8: A Mobile Health Application for Falls Detien and Biofeedback Monitoring

Session 3: Planning, adaptation and assessment eti@alth services
» Paper 9: Planning for Composition of eHealth S&wic
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» Paper 10: A methodology for multi-actor evaluatadrthe impact of eCare services

e Paper 11: 10T as a Service System for eHealth

e Paper 12: Runtime Data-driven Adaptation of ComgosiHealth Services

e Paper 13: Using Low-cost computer-based simulatiotise Spanish National Transplant Procedures

Session 4: Case studies and disease prevention

» Paper 14: Ensemble SVM for imbalanced data andimgisslues in postoperative risk management

» Paper 15: Integrating Bayesian Networks into Fuzggothesis Testing Problem - Case Based Presemtatio

e Paper 16: Comparative and adaptation of step deteeind step length estimators to a lateral beltnwo
accelerometer

e Paper 17: A multi-device framework to increase-a@lireness for health and disease prevention

e Paper 18: DELPHI: Data E-Platform for PersonaliPegulation Health

The authors of the papers were mostly from outdiéeCONCERTO consortium. This allowed interestimgrdssion

on different aspects of eHealth and mHealth, egfigcalso on practical aspects from day-to-day lebkpvork and
integrated care targeting specific sets of patiémts, those with cardiac conditions).

4.3 CONCERTO at MoWNet'2014

4.3.1 Event and participants

Following the past positive feedbacks, CONCERTOanized a new workshop more focused on wireless in
conjunction with MoWNet conference th¥ 8f September in Rome.

The workshop was titled "First workshop on Wirel&sdutions for Healthcare Applications"; in orderdover a larger
spectrum of applications, CONCERTO involved in #ierkshop the Marie-Curie project WSN4QoL which dealth
patient monitoring through sensor networks.

Figure 4 - Participants to the MoWNet 2014.

The workshop was chaired by Lorenzo lacobelli (T@&)le Maria Martini (KU) and Peter Amon (Siemermsjaired
two of the three planned sessions. The third sesgés chaired by Stefano Tennina, from the WSN4Quiject.

The workshop was organized in three different sessiwith a total of ten presentations, which fokalwthe agenda
below:

First workshop on Wireless Solutions for HealthcareApplications

congliio y
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Chair: Lorenzo lacobelli, Thales Communications &&ity, France

11:30- 11:40  Opening
Lorenzo lacobelli, Thales Communications & Secuiffsance

11:40- 12:30  Session 1: Wireless Body Area Networks
Chair: Dr. Stefano Tennina, WEST Aquila srl, Unsigr of L'Aquila, Italy

Paper 1: “Efficient simulation of optical wireleskannel Application to WBANs with MISO link”
Paper 2: “A Cooperative Beamforming Technique fodid Area Networks”
Paper 3: “Evaluation of MAC Protocols with Wakepdio for Implantable Body Sensor Networks”

14:00- 15:00  Session 2: Patient monitoring via sensors and ultemnography
Chair: Dr. Maria Martini, Kingston University, UK

Paper 4: “Investigation of Stability and Relialyilif the Patient's Wireless Temperature Monitoring
Device”

Paper 5: “Context-aware IPv6 Flow Mobility for Miuensor based Mobile Patient Monitoring and
Tele-consultation”

Paper 6: “Rate-Distortion and Rate-Quality Perfano@Analysis of HEVC compression of Medical
Ultrasound Videos”

15:30- 16:30  Session 3: Content and context awareness and crdager design
Chair: Peter Amon, Siemens Corporate Technologymaey

Paper 7: “Cross-layer scheduling with feedbackJo6 support”

Paper 8: “Content/Context-Aware Multiple Camerae$tbn and Video Adaptation for the Support of
m-Health Services”

Paper 9: “Network Coded MIMO aided Cooperative Caminations in the Ambulance-and-
Emergency Area”

Paper 10: “Road Based Mobility with Network Infortioa Services"

All the presented papers have been published lgyieis

4.3.2 Results and exploitation

The workshop allowed to share some significantrigzzth results achieved within the project with thieeless research
community and to have some presentations of ot#smarchers in the domain.
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Figure 5 - A presentation during the workshop.

4.4 CONCERTO Convention at Perugia

One of the key enablers to deploy CONCERTO solstiom hospitals is the evolution of methods and edoces
currently in use. Indeed the new technologies psedoby the project imply some modifications in #tandard
procedures in order to fully exploit their benefiEr this reason the CONCERTO consortium consilessential to
spread as much as possible the awareness of ffeetprmovations and potential applications in thedical world and
to convince medical doctors and healthcare managkrthe positive impact on the healthcare systemthef
CONCERTO solutions.

For this reason, CONCERTO organized a conventidgheahospital of Perugia inviting doctors, medice#tedents and
managers of the Italian healthcare system.
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-

Figure 6 - CONCERTO convention.

4.4.1 Event and participants

The event, titled Telemedicine: new tools for diagnosis and carenefatient was organized the"5of February 2015
at the hospital of Perugia and was composed byrwerdion and a live demonstration. During the caories
CONCERTO results, necessary evolutions in hospitatedures and future perspectives were discugsdtle end of
the discussion a live demonstration of the CONCERR@rgency scenario was presented.

The agenda of the convention was the following:

11:00 — Greetings from the Rector
Prof. Franco Moriconi — Head University of Perugia
11:10 — Opening
Prof. Giuseppe Ambrosio — Head of the Cardiologyd aardiovascular Pathophysiology Department,
University of Perugia
11:20 — When ICT Technology meets Healthcare -CO&CERTO project
Ing. Lorenzo lacobelli — Coordinator of CONCERT @ject
11:40 — New Tools and New Organizational Modelsl@althcare
Prof. Pier Giorgio Fabietti — Professor of Bioengiring and Medical Informatics, University of Peiag
12:00 — Present and Future of Telemedicine irttbspital of Perugia
Dott. Walter Orlandi — Director of the Hospital Berugia
12:15 — The Telematic Regional Plan (2014-2016)
Dott. Emilio Duca — Regional Director of Healthcare
12:30 — Closing and Guided tour of the CONCERT @alestrator

The convention targeted a non-technical healthaadéence. More than one hundred people attendeglvdrd, mainly
doctors, nurses and medicine students.
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Figure 7 - Attendance at the CONCERTO convention.

4.4.2 Results and exploitation

The event was a big success, at the end we recemmsdpositive feedbacks and several exchanges détiiors
allowed identifying a real request for advancedigcal solutions in the medical world. One of thesmnsignificant
outcomes was the availabilities of several doctortest the proposed technological solutions aerdatireement on the
need to make the current procedures evolve.

The event had a large impact also on the mediaer8eyournalists from newspaper and television raktel the
convention. Articles on CONCERTO convention haverbpublished on paper and/or web version of Itatiational
and regional newspapers like "La nazione" [171],dlbrnale delllUmbria" [170], "Agi" [174], "Umbri2d" [172],
"Umbria Journal" [173]...

Two regional televisions and the national publietesion RAI were also present at the conventiod tatked about it
in their news.

Telemedicina:

Py
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Figure 8 - CONCERTO convention.
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A member of the consortium was invited in a TV &uo be interviewed in live during the RAI regidomews [175].
Some interviews were also released to local talavisand blogs.

The advertising of the project convention generatéglest in the project results and the consortias contacted by
doctors and students in medicine that wanted te maere information and know more about the possésito apply
the proposed innovations in different medical crtse

In addition, the event boosted the discussions émtwthe Umbria region and the hospital of Perugiadhe need to

launch a pilot project for remote patient assistafithe negotiations are ongoing and an agreemeaxpiscted in the
next months.
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5 Demonstrations

5.1 CONCERTO at FIA 2014

A part of the CONCERTO demonstrator was presentéiteaFuture Internet Assembly (FIA) in March 20iMAthens
(Greece). In FIA 2014 exhibition, the two main ared the full CONCERTO demonstration have beeneasgmted,
namely the emergency area and the hospital.

At the emergency area side, CONCERTO showed thabiiéty to combine in real time video acquisitioosmultiple
cameras in a single video stream adaptively codedrding to cross layer information on availabledaidth or on
user preferences.

At the hospital side, it was shown how the medaadl environmental videos stocked at a coordinatemire are
transmitted on a tablet of a mobile user (i.e.petar walking inside the hospital) in real time aadhptively according
to the interactive preferences of the user.

Figure 9 - CONCERTO booth at FIA 2014

5.2 CONCERTO at EuCNC 2014

A more advanced version of the CONCERTO demonstrass shown at the European Conference on Netwamls
Communications (EUCNC) in June 2014, in Bolognaly)t

Both the source and the hospital areas were pexkeim addition to the functionalities already shoat FIA 2014, at
the source side it was realized the transmissiamobbnly videos acquired in real time by multiplemeras but also of
pre-recorded medical videos generated by an ulirabanachine. The ciphering of the transmitted vide@s also
demonstrated. The transmission was realized threug® commercial network and the videos were receat the
hospital side where they were stored and re-tratetindn a tablet of a mobile user in real time tigtoRTP streaming.

A highly customized Android smartphone deployedhat emergency side together with a cross-layemoptid and

fine-grained (i.e., flow level) mobility managemesaiution capable to take advantage of differer@riapping access
networks (e.g., Wi-Fi and 3G) to enhance medicaltimadia stream transmission to the hospital halée &#een

demonstrated.

Finally a demonstration of the CONCERTO real-timmlity meter realized to allow subjective evaluatif medical
videos was also demonstrated.
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Figure 10 - CONCERTO booth at EUCNC 2014

5.3 CONCERTO convention at the Hospital of Perugia 2015

At the CONCERTO convention organized at the hokpitderugia the 5th of February 2015 (details pn@vided in
Section4.4) the CONCERTO demonstrator was shown. In thaasion the full demonstrator was deployed reajizin
two main demonstration scenarios, namely the emeggand the ubiquitous tele-consultation scenarémg also
showing some other functionalities (like 3D storage encoding).

For the first scenario, it was realized a real-tawquisition and transmission of environmental anedlical videos from
an ambulance to the coordination centre throug® @@mmercial network. At the hospital side the oislevere stored
and retransmitted both using RTP and HTTP streatargblets through Wi-Fi. A medical doctor wasgamet at the
hospital side to evaluate the quality of the reedistreams through the CONCERTO quality meter.

For the second scenario a Body Area Network wageghwith sensors in charge to monitor the pate@mtditions and
to transmit the information to a local collectorfudly customized Android smartphone that was tirenoharge to send
the information to the hospital. The transmissi@swone exploiting heterogeneous wireless netw@rks, Wi-Fi and

commercial 3G and 4G) thanks to the CONCERTO nighitianagement solution.
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6 Project liaisons

6.1 Project collaborations and interactions

6.1.1 FP7 project for intelligent transportation systems(ITSSv6)

The ITSSv6 projeéthas been started to deploy a stable, standardiséahle and secure IPv6 framework to the Field
Operation Test (FOT) projects for Intelligent Trpogt Systems (ITS) across Europe. It is led by INR&and
Bluetechnix, Institut Telecom, IPTE, Lesswire, MinBaris tech, MTA SZTAKI and UMU are involved agtpers.
The current issues and limitations of the Mobile@Rarchitecture are the same for ITS and mHealthices as well,
which ensures the common interests. Andras Taka@dsvolved in both projects, which has been geeérdhe
possibility of the cooperation. The leaders of thengarian partner organizations in ITSSvé and CORTE projects
have been organised an informal workshop to harseottieir vision about possible cooperation (plesse Appendix
A2 for the meeting minutes). Unfortunately, strgmaytnership could not be initiated, mostly becassme crucial
differences in the roadmaps of the two project® fiip6d-ng developmehthosted by CONCERTO could produce its
first results before the end of the developmeritdas ITSSv6. Even so, both of the projects areiloy forward to
further, more loose cooperation and relationshig, & forms of consultation, organizing joint wsHops, and
continuously follow the efforts and results of eather.

6.1.2 FP7 Enriched Network--aware Video Services over Internet Overlay Network¢éENVISION)

A workshop between CONCERTO and the FP7 ICT proled¥/ISION was organised in June 2012. During this
workshop D. Griffin (coordinator of ENVISION) gawepresentation of the ENVISION project and of igimresults,
while R. Fracchia presented the CONCERTO projézpljectives, its planned work and the use castsatl.
Three main topics of common interest have beertiftksh
e The discovery of the best caching/transcoding ses@me work, done by ENVISION and presented in1D3.
could be a starting point for CONCERTO,
* Novel video quality metrics are defined by CONCERa@6d could be used by ENVISION for the final
validation phase,
e SVC video adaptation is done in both projects andisgeussion between the involved partners could be
beneficial.
Since then, some information exchanges betweengyarof the two projects went on.
For instance in November M. Martini (KU) was indtén UCL to give a seminar on the topics identifegoove (in
particular on novel video quality metrics and thesage for video adaptation). A detailed discusfitiowed.

6.1.3  Celtic-Plus project COgnitive network ManageMent urder UNcErtainty (COMMUNE)

VTT organized an internal collaboration and coopenaevent between CONCERTO and Celtic-Plus COMMUNE
(http://projects.celtic-initiative.org/commune/)ojects in Oulu, Finland, f4of December 2012. The focus was to find
possible topics for collaboration between the prigieThe COMMUNE project aims to build an innovatsolution for
cognitive network management under uncertainty. GONIE will seek to mitigate the practical effectswicertainty

by exploring the latest advances in knowledge basagoning and other relevant cognitive methods approach is
chosen due to the intuitive applicability of thes®odels and their computational efficiency. The dewved
COMMUNE Management System shall be thoroughly teiteough a combination of network trials (a propex of
current wireless and wireline Internet technologeesd simulation campaigns. Special attention bellpaid to access
networks, focusing on two relevant scenarios: LTl BTTH.

The event had more than 15 participants from botfepts and also from outside the projects. Somisownhich are in
the interest of both projects are adaptive videeasting, QoS/QOE metrics to help decision makingprmation
signalling and novel network architectures. Themshared topic was the adaptation decision makimh reetwork
management which is developed in both projects.rébelts of COMMUNE project have been utilised esgéy when
studying multipath delivery of video in order toprove the robustness of transmission for criti@ghdsuch as medical
video. One of the main results of COMMUNE proje@siaa cognitive network management testbed for maldleo
streaming optimization and some parts of this &btbould be used in studies of multipath mediavdefi in
CONCERTO WP5. On the other hand, studies on adaptiVTP-based streaming could be used in COMMUNE
project when defining the protocols and technigoesideo streaming.

3 https://project.inria.fr/itssvé
* http://www.mip6d-ng.net/
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6.1.4 EIT ICT Labs activity Adaptive Streaming Framework (EIT ASF)

VTT and Siemens have participated on EIT ICT Lahsiglly funded activity called Adaptive StreamiRgamework
during 2013-2014 which focused on the developmémnbeel networked streaming application and sergicgotypes
for healthcare and entertainment business utiliziregopen-source GPAC platform. While CONCERTO gebjhas
focused on higher level architectural design oftsg@neration m-health services and especially otimmedia delivery
optimisation, this activity has focused on morersterm service and application prototype developinier healthcare
and entertainment business. The experience and-ko@welated to implementation of adaptive HTTRatning and
hybrid delivery gained during this activity has el also implementation work done in CONCERTO Wéléted to
media delivery and different studies related topsite HTTP-based streaming, medical imaging andipath delivery
have helped the implementation work done in thisvig.

6.1.5 FP7 MultiMEDia transport for mobllE Video AppLicati ons (MEDIEVAL)

After some exchanges during FuNeMS 2013 between CERTO and MEDIEVAL project, a workshop was
organized in December 2014 between the two projectshare results and viewpoints in particular ooss-layer
signalling solutions. The coordinator of MEDIEVALject presented its project to the CONCERTO cadnsorand
gave its insights on the selected solutions. Afiepresentation of CONCERTO approach and results ftoe
coordinator of CONCERTO project, the participantstenged on several common technical topics apditicular on
cross-layer signalling solutions and on field-sia¢sults.

6.1.6 FP7 CROSSFIRE (Uncoordinated network strategies forenhanced interference, mobility, radio
resource and energy saving management in LTE advaad networks)

CROSSFIRE is a Multi-Partner Initial Training Netsko(MITN) Marie Curie project that is focused onopiding
forward-looking solutions for LTE-A network coexéstce, including aspects ranging from the physiagéd, such as
co-channel interference and cognition, to the sggerception of the service, i.e. Quality of Expace.

The project organised an event on “Real-life experital tools for QOE over mobile Network”. KU paitiated, also
presenting the CONCERTO project and the releventlte
(http://gain.di.uoa.gr/crossfire/files/Training/Gsiire-Seminar-program-Vod. pdf)

6.2 Dissemination in European and international fora aml organised events

6.2.1 Future Internet for eHealth (Dagstuhl)
http://www.dagstuhl.de/en/program/calendar/semlepPs=12231

The design of emerging eHealth applications cag beltackled in a multi-disciplinary way. The gadlthis seminar
was to cluster together experts from healthcadgrl care, insurance, together with experts frammdins such as
human-computer interaction, interactive applicatidesign, telecommunications, networking and econotmy
understand and support each other in designingdaptbying future-proof eHealth services and appitices based on
Future Internet technology.

At large, the seminar addressed the following qopst
1. Which will be the key eHealth applications and &= in the Future Internet?
2. Which are current and future quality requiremetiitstéealth applications and services?
3.  Which business models are viable for future eHemfthlications?

4. Which methodological support is required to desegonomically sustainable network-supported eHealth
services?

Question 1 teamed up the participants around retavse cases and facilitated discussions on thiesl question 2
and the economical question 3, respectively. Questiaddressed research needs from different deraaith fertilized
corresponding activities for advancing the topi¢aofure Internet for eHealth.

The event was held at Schloss Dagstuhl - Leibnint&efor Informatics. Dagstuhl Seminars and the dbag
Perspectives Workshops bring together internatipnanowned leading scientists for the purpose xfl@ing a
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cutting-edge informatics topic. The friendly andeapclimate at the conference centre promotes aureulof
communication and exchange among the seminar ipanits.

Dr. Maria Martini (Kingston University) presentedrtresearch and the CONCERTO project and appraattteievent
(Figure 12).

Figure 12 - Picture from Future Internet for eHealt

6.2.2 SPHERA workshop (Innsbruck, Austria)

Siemens presented CONCERTO project results at H¢ERA local workshop ‘Cross-Border-Care and E-Hedait

Alpine Space’ on 1th July 2014 in Innsbruck, Tyrdhe scope of the workshop was to discuss withrratéonal

experts, local players, and decision makers chgdlenpotentials, strategies, best practise asasdihancing models,
gaps, limitations and future needs in the domairCafss-Border-Care and eHealth/Telemedicine imdighboring

countries.

The agenda of the workshop is given below.

Introduction

8:30 9:15 Registration and Welcome Coffee

9:15 9.35 | Presentation of SPHERA Project

Dr. Mario Déller

Workshop Agenda / Objectives / Methodology

Dr. Mario Ddéller, Mag. Bettina Kindl

Expters Interviews I — Cross-Border-Health Care: Who will benefit?
Presentation 15 min each

-Cross-Border-Care -Legal aspects and conditions

Alexander Meindl, AOK Bavaria

-Cross-Border-Care - Regional best practice model

Harald Bachmaier, Red Cross Tyrol

-Cross-Border-Care in the Euregio Maas-Reihn

Marian Ramakers-van Kuijk, EU Project EMRIC+ (NL, BE, D)
Experts-Discussion (20 specialists and decision makers)
Opportunities, experiences, gaps, future needs, financing, legislation of
Cross-Border-Healthcare

-Moderation: Dr. Siegfried Walch, MCI Tirol

9.35 9.45

9:45 | 10:30

10:30 | 11:30
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Lunch
11:30 | 12.15
Experts Interviews II - E-Health and Telemedizin — Challenges and
Potentials
12:15 | 13:15 Best Practise Models

- Dr. Gerhard Pélzl, Univ. Clinic Innsbruck, Core-Mobile-Tirol-Project
- Bob Mulrenin, M.S., Salzburg Research, EU-Projct EMPOWR

- Peter Amon, Siemens Germany, EU-Project CONCERTO

Panel Discussion with Experts

13:15 | 14:00 | Opportunities and current limitations of eHealth and Telemedicine

- Dr. Alexander Hoérbst, UMIT

- Dr. Gerhard Pdlzl, Univ. Clinic Innsbruck

- Mag. Birger Rudisch, Patient Delegation Tirol

- Dr. Arthur Wechselberger, Arztekammer Tirol

- Mag. Klaus Schindelwig, TILAK

- Moderation: Andreas Hauser, Journalist

14:00 | 14:25 | Brainstorming potential projects and relevant topics, gathering results, all
participants (about 70 people )

Conclusion

14:25 | 14:30 | Conclusion of the workshop
Dr. Mario Déller, DDr. Petra Stockl

The presentation of the CONCERTO project gave médiion about the project objective, the target oases
(especially also the main use case on “Ambulanck EEmergency Areas”), the emergency handling wovkflthe
CONCERTO architecture, and key results and focusethe demonstration scenario with video and médicage
transmission from an ambulance to a hospital (daly a demonstration video).

One general feedback from the workshop (not spedifi for the CONCERTO project) was the recommeiatiathat a
technical solution should support the users (elggtors, paramedics) in the workflow. In case a@esyswants to
support too many different workflows, this can le¢adhe situation where the single work flows aoé fully supported,
which in turn hinders the adoption of a technicdligon.
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7 Conclusion

For the work on dissemination and standardizationedwithin CONCERTO, it can be concluded that thejgrt

objectives were achieve. Numerous publications {att@0) where made, including several book chagtatsjournal
papers. In addition to the two planned CONCERTGanized workshops, a third one was initiated andiooted. Also
the standardization activities led to tangible hessin line with the project use cases. Collabaratvas done within
several projects, focusing on information exchaage cross-usage of project results. Finally, th&dCEBRTO solution
was showcased at three conventions.
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Appendix Al: First year workshop: CONCERTO Special Session - Feedback
form
- What is your main domain of expertise?

- Please, rate each one of the use cases listedv fzacording to how interesting and how relevantrira
business perspective you consider it (from 1 towhere 1 is not interesting/relevant at all and 5Syve
interesting/relevant). What is the main medicalferuic/social benefit that you can see for eactneirt?

CONCERTO use cases Level @usiness Potential benefits
interest (1 relevance (1-5
5)

1) Ambulance and emergency area

2) Emergency area with multiple casualties

3) Emergency room

4) Ubiquitous tele-consultation

5) Surgical assistance

6) Additional in-hospital scenarios

7) Medical education

- Which use case do you consider as the most rlér@m a business (economic and medical advanyaugést
of view? Why?

- Have you in mind a use case or a business opptyrtinat we did not consider?

- Any further considerations?
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Appendix A2: FP7-ITSSv6 — FP7-CONCERTO Informal Meging

Logistics

Date: July 12. 2012 15:00-16:00

Host: SZTAKI

Contact: Andras Edelmayer

Venue: MTA SZTAKI, Kende u. 13-17., Budapest, H-1111
Partners: SZTAKI, BME

Guests: n/a

Status Agenda: V0.1

Participants

BME Laszl6 Bokor

SZTAKI Jozsef Kovacs, Andras Takacs, LaszI6 Virag, Ané&dalmayer

Agenda

Time Agenda items Responsible
15:00 Open discussion

Minutes

CONCERTO (Content and cOntext aware delivery foterCtive multimedia healthcaRe applications) isFRvY

STREP project aiming at designing and validatingesal critical building blocks of telemedicine ajgaltions. These
include network-aware applications that rely onteatraware codecs and storage formats, carriedavepplication-
aware network. The ultimate aim of CONCERTO isttovide high a Quality of Experience (QoE) for meyliazvhich is

a necessary condition for providing flawless melditagnosing of the highest reliability. (http:#i€ONCERTO.eu/)

* Network protocol used by CONCERTO applicationdigd. The same Mobile IPv6 architecture is used as
starting point of developmenttfp://umip.org

« Almost identical issues were found during theitiatireview of the implementation as we found dgrthe
first year.

e As part of their work, by the end of this year ttagg comitted to re-implement mip6d, including MedPv6,
NEMO, MCoA, Flow Binding functionalities

* Some of the technical details (XFRM tunneling) radarr Class-2 goals, in which we modify the exigtin
mip6d implementation to fix tunneling and IKEv2 cpatibility.

Most important concept and features of the re-imgletation:
* Implementation of wide spectrum of Mobile IPv6 jorcl(s)
*  Modular design (mostly based on different prot@msments)

» Separation of communication, data storage (bindawhe, binding update list, ...), control, and envinent
management (xfrm, addresses, routes, ...)

« Powerful API for runtime management
» Detailed Doxygen documentation
» Open source (GPLv3)
The following collaboration ideas surfaced durihg tiscussions:
e CONCERTO (WP5) and ITSSv6 (WP3) develop the newivarof mip6d together
* CONCERTO develops the software framework, and mas#dge development of NEMO/MCoA
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* ITSSv6 provides new tunneling mechanism, IKEv2 #iod binding.
Notes:

e« CONCERTO will likely proceed with the new implematibn regardless of our decision. Some of the &ffor
will be redundant if we stay separated

» CONCERTO was launched in December 2011, the deaftimthe above listed implementation tasks is
December 2012. Two months before our deadlines.

« Development lead of the task from CONCERTO is Asdrakacs (contractor at BME)
« If the development work is well synchronized, tiér@ work should not cause any details in ITSSv6

Benefits:

* The new implementation is modular and comes wigergeric adaptation module, so new functions andsSAP
can be easily implemented with its API

e CONCERTO can keep the implementation alive aft&3V6 is finished (until December, 2014)

« EC will appreciate the collaboration between twoning FP7 projects.

» Aligns with our longterm plan to maintain the matyiimplementations independently of the projects.
Drawbacks:

* It might cause delays if the development work adlatl.

* Wors case scenario: ITSSv6 will have to implembatiKEv2 compatible new tunneling mechanism in
current mip6d.

Safest approach:

e The tunneling mechanism and flow binding is impletee in a way that it can be used in both new ddd o
implementations.
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Appendix A3: Dissemination activities on CEFRIEL'sweb-site

CEFRIEL published news about the project in lléand English and implementation of the projectestsince the
beginning of the project. In December 2012, a neaout the project had already been published
(http://www.cefriel.com/concerto-fp7-ict-callj7and the original news has been integrated wighatthieved results.

The new posts will be continuously published in ploetfolio area (http://www.cefriel.com/projectsseahistory/) when
appropriate.
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Appendix A4: Dissemination Activities on social netorks

Social Description Disseminated information Size of
Network audience
Twitter Publication of thej SSH: IEEE International Workshop on Service Scidoce | Reach
news about the eHealth http://buff.ly/1czvNwm 9.300 userg
project in Italian FP7 ICT CONCERTO project deliverables Reach
and English and http://buff.ly/1czvXUF 14.600
when possible users
retweeted from About... CONCERTO http://buff.ly/RwdByH Reach
@ICTconcerto 14.600
users
CONCERTO's FIA 2014 demo on Reach
YouTube http://buff.ly/1g8EjJc 14.600
users
Events And News: Concerto http://buff.ly/lieVgKJ edth
14.600
users
Exploring CONCERTO: Content and cOntext aware @elivfor | Reach:
iNteraCtive multimedia healthcaRe applications 15.200
http://buff.ly/1Guaie4 #FP7 #ICT users
CONCERTO, una nuova musica “salvavita” Reach
http://buff.ly/1sjpMRo 14.700
users
FaceBook FP7 ICT CONCERTO project deliverables Reach 400
and http://buff.ly/1czvXUF users
LinkedIn Conoscete il progetto CONCERTO? http://buff.ly/RwitB Reach 400
users
FP7 ICT CONCERTO project deliverables Reach NA
http://buff.ly/1czvXUF
Alla scoperta di CONCERTO: Content and cOntext avar | Reach 638
delivery for iNteraCtive multimedia healthcaRe apgtions - | impression
http://ict-concerto.eu/twiki/bin/view/Concerto S
CONCERTO, una nuova musica “salvavita” Reach 452
http://buff.ly/1sjpMRo impression
Alla scoperta di CONCERTO: Content and cOntext &wvar | 153 people
delivery for iNteraCtive multimedia healthcaRe apgiions - | reached
http://ict-concerto.eu/twiki/bin/view/Concerto
CONCERTO, una nuova musica “salvavita” 177 people
http://buff.ly/1sjpMRo reached
GOOGLE+ FP7 ICT CONCERTO project deliverables Reach NA
http://buff.ly/1czvXUF
CONCERTO's FIA 2014 demo on Reach NA
YouTube http://buff.ly/1g8EjJc
About... CONCERTO http://buff.ly/RwdByH Reach NA
Events And News: Concerto http://buff.ly/lieVgKJ eath NA
Alla scoperta di CONCERTO: Content and cOntext &wvar | 153 people
delivery for iNteraCtive multimedia healthcaRe apgtions - | reached
http://ict-concerto.eu/twiki/bin/view/Concerto
CONCERTO, una nuova musica “salvavita” 177 people
http://buff.ly/1sjpMRo reached
activities on About.... CONCERTO
blogs Blog post about the project and achieved results
CONCERTO, una nuova musica “salvavita”
Blog post about the project and achieved results
))
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Glossary
AF Amplify-and-Forward-based
ANCC Adaptive Network Coded ooperation
APPs A Posteriori Probabilities
AWGN Additive White Gaussian Noise
BPSK Binary Phase Shift Keying
CDMA Code-Division Multiple-Access
CR Cognitive Radio
Csl Channel State Information
CT Computed Tomography
DAF Decode-and-Forward
D-balanced Destination-balanced
DF Decode-and-Forward-based
DMOS Differential Mean Opinion Scores
EGC Equal Gain Combining
EMP Edge Modeling Prediction
EXIT Extrinsic Information Transfer
FEP Frame Error Probability
FFR Fractional Frequency Reuse
FR Full-Reference
FSK Frequency Shift Keying
GANC Generalized Adaptive Network Coding
ILA Iterative Local Approximation
JNCC Joint Network-Channel Coding
JSCC Joint Source and Channel Coding
LDPC Low-Density Parity-Check
LTE Long-Term Evolution
MAP Maximum A Posteriori
MGS Medium Grain Scalability
MHD Multi-Hop Diversity
MIMO Multiple-Input-Multiple-Output
MO-RTT Maximum Output-Ratio Threshold Test
MQAM M-ary Quadrature Amplitude Modulation
MS-DIS Multiple-Symbol Differential Interferenceppuession
NGNs Next-Generation Networks
OFDMA Orthogonal Frequency-Division Multiple Access
OS Opinion Scores
PDA Probabilistic Data Association
PDM Proportional Differentiation Model
PLR Packet Loss Ratio
PU Primary Users
QoS Quality of Service
R-balanced Relay-balanced
ReS Reed-Solomon
RR Reduced-Reference
SAD Sum of Absolute Differences
SC Selection Combining
SC-FDMA Single-Carrier Frequency-Division Multipfecess
SFH Slow Frequency Hopping
SISO-MSDSD| Soft-Input—Soft-Output  Multiple-Symboliffeential Sphere
Detection
SM Spatial Modulation
SNR Signal-to-Noise Ratio
SRAN Successive-Relaying-Aided Network
SSD Subset diversity
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STBC Space-Time Block Code

STSK Space-Time Shift Keying

SuU Secondary User

SVC Scalable Video Coding

SVD Singular Value Decomposition
TTCM Turbo Trellis-Coded Modulation
UXP Unequal Erasure Protection
VBD Verification-Based Decoding
WLAN Wireless local area network
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