VOLUME 5 ISSUE 4 AUGUST 2013

ISSN: 1759-0787

INTERNATIONAL JOURNAL OF

MICROWAVE
AND WIRELESS
TECHNOLOGIES

Journals.camlboridge.org/mif

EuMA RN RaIIY Rres


https://doi.org/10.1017/S1759078713000743

INTERNATIONAL JOURNAL OF

MICROWAVE
AND WIRELESS
TECHNOLOGIES

EDITORS-IN-CHIEF

Professor Raymond Quéré,
XLIM-UMR CNRS no6172-123
avenue Albert Thomas,

87060 Limoges Cedex, France.
ijmwt@brive.unilim.fr

Professor Almudena Suarez,

R&D Laboratories of Telecommunications
Engineering

Universidad de Cantabria

Avenida de los Castros s/n

39005, Spain.
almudena.suarez@unican.es

EDITORIAL BOARD

Prof. Andrea Massa, University of Trento,
ltaly

Prof. Antonio Garcia-Pino, University of
Vigo, Spain

Professor Tom Brazil, University College,
Dublin, Ireland

Dr Jean-Louis Cazaux, Thales Alenia
Space, France

Prof. Chen Wenhua, Tsinghua University,
Beijing, China

Professor Philippe Ferrari, IMEP
Grenoble, France

Professor Gaspare Galati, Universita di
Tor Vergata Roma, ltaly

Professor Alessandro Galli, Sapienza
University of Rome, Italy

Prof José Antonio Encinar Garcinufio,
Polytechnic University of Madrid, Spain
Dr. Wu Hung-Wei, Kun Shan University,
Taiwan

Professor Shiban K Koul, Indian Institute
of Technology Delhi, India

Dr Krzysztof S Kulpa, Warsaw University
of Technology, Poland

Professor Asher Madjar, Temple
University Philadelphia, USA

Dr Chafik Meliani, Ferdinand

Braun Institute Berlin, Germany

Dr Steve Nightingale, Cobham, UK
Professor Luca Perregrini, Université
Pavia, Italy

Dr. Xianming Qing, Institute for
Infocomm Research, Singapore

Dr Ruediger Quay, Fraunhofer Institute
Freiburg, Germany

Professor Jordi Romeu Robert,
Polytechnic University of Catalonia, Spain
Dr Fred Schindler, RFMD, USA

Dr Dominique Schreurs, KU Leuwen,
Belgium

Professor Roberto Sorrentino,
University of Perugia, Italy

Professor Danielle Vanhoenacker-
Janvier, UC Louvain, Belgium

Professor Huei Wang, NTU, Taiwan
Professor Robert Weigel, University of
Erlangen, Germany

Professor Felix Yanovsky, National
Aviation University, Ukraine

Professor Alex Yarovoy, TU Delft,

Scope of the journal

International Journal of Microwave

and Wireless Technologies is
interdisciplinary and application
oriented, providing a platform for the
microwave industry. Subjects covered
include: applied electromagnetic field
theory, components, analogue and
mixed-signal circuits, systems,
optical-microwave interactions,
electromagnetic compatibility, industrial
applications, biological effects and medical
applications.

Submission of Manuscripts

All manuscripts should be submitted
online at http://mc.manuscriptcentral.
com/ mrf. Please consult the instructions
for authors at http://journals.cambridge.
org/MRF

International Journal of Microwave

and Wireless Technologies (ISSN
1759-0787) is published six times a year in
February, April, June, August, October and
December. The subscription price
(excluding VAT) of Volume 5 (2013) (which
includes postage by air, plus electronic
access) is £484 net (US $906 in the USA,
Canada and Mexico) for institutions; the
electronic only price for institutional
subscribers is £402 net (US $753 in the
USA, Canada and Mexico). Members of
the European Microwave Association
receive free online access to the Journal,
and may order print subscriptions at a
reduced rate for their personal use only.
Single parts are £127 (US $242 in the
USA, Canada and Mexico) plus postage.
Orders, which must be accompanied by
payment, may be sent to a bookseller,
subscription agent or direct to the publisher:
Cambridge University Press, The Edinburgh
Building, Shaftesbury Road, Cambridge
CB2 8RU, UK; or in the USA, Canada and
Mexico: Cambridge University Press,
Journals Fulfillment Department, 100
Brook Hill Drive, West Nyack, New York
10994-2133. EU subscribers (outside the
UK) who are not registered for VAT should
add VAT at their country’s rate. VAT regis-
tered subscribers should provide their VAT
registration number. Japanese prices for
institutions are available from Kinokuniya
Company Ltd, PO. Box 55, Chitose,

Tokyo 156, Japan.

Copies of the journal for subscribers

in the USA, Canada and Mexico are sent
by air to New York to arrive with
minimum delay. Periodicals postage paid
at New York, NY, and at

additional mailing offices. POSTMASTER:
send address changes in the USA, Canada
and Mexico to: International Journal of
Microwave and Wireless Technologies,

https://doi.o%ﬂ%.%%@é%ﬂ3000743 Published online by am%@@ﬁi?&é&ﬂ@é@“ity Press, 100 Brook Hill

Drive, West Nyack, New York
10994-2133. Claims for missing issues
should be made immediately on receipt of
the subsequent issue.

Advertising

For all parts of the world except USA,
Canada and Mexico to Journals
Advertising: ad_sales@cambridge.org
Address enquiries in the USA,

Mexico and Canada only to:
journals_advertising@cup.org

Copying

This journal is registered with the
Copyright Clearance Center, 222
Rosewood Drive, Danvers, MA 01923,
USA. Organizations in the USA who are
also registered with C.C.C. may therefore
copy material (beyond the limits permitted
by sections 107 and 108 of U.S. Copyright
law) subject to promotional or commercial
purposes. Code 0266-4674/2013 $16.00.
ISl Tear Sheet Service, 3501 Market Street,
Philadelphia, PA 19104, USA, is authorized
to supply single copies of separate articles
for private use only.

Organizations authorized by the Copyright
Licensing Agency may also copy material
subject to the usual conditions. For all
other use, permission should be sought
from Cambridge or the American Branch
of Cambridge University Press.

Internet Access

This journal is included in the Cambridge
Journals Online service and can be found
at journals.cambridge.org/MRF. For
further information on other Press titles
access http://www.cambridge.org

© Cambridge University Press and the
European Microwave Association 2013
Cambridge University Press The Edinburgh
Building, Shaftesbury Road, Cambridge
CB2 8RU, United Kingdom 32 Avenue of
the Americas, New York, NY 10013-2473
USA 477 Williamstown Road, Port
Melbourne, VIC 3207, Australia Ruiz de
Alarcon 13, 28014 Madrid, Spain Dock
House, The Waterfront, Cape Town 8001,
South Africa

Printed by Latimer Trend, Plymouth, UK

This journal issue has been printed

on FSC-certified paper and cover board.
FSC is an independent,
non-governmental, not-for-profit
organization established to promote the
responsible management of the world's
forests. Please see www.fsc.org for
information.


https://doi.org/10.1017/S1759078713000743


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




