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Abstract The future mobile communication system can support not only voice but also multimedia applications
such as data, image and video. It requires greater resources than the voice-oriented mobile system. We propose
user and sub-channel priority based resource allocation for mobile multimedia services in the OFDMA systems.
Our method is able to guarantee QoS continuity of realtime services and carry the maximum number of
non-realtime subscriber. Simulation is focused on total throughput and blocking rate. The simulation results show
that our proposed method provides a better performance than the conventional method.
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Algorithm 1 *Subchannel Allocation Algorithm=
Define

H; ;@ subchannel 7 allocated to i-th user

m;: the number of subchannels allocated to i~th user
R,; the required transmission rate of each user

n: the number of user ¢

p: the number of subchannel j

]16(@): the minimum transmission rate for handover sessions

b;': the volume of allocated resources
C;: the volume of available resources
C}+ the volume of total resources
E 85;: the sum of transmission rate of users
ieC
E HSL the sum of transmission rate of users which ask for handover
i€C
ResorceAllocationCoefficient
determining user priority;
determining subchannel priority;
while (1 < n)
while (1 <m,; +1)
My <—arg max (m(/li))
j=A1,..p} '
b= b+ (/J’ij);

where i€{1,..n};

the allocation of a subchannel ; ;
m, < m, +1;

else
the allocation of a subchannel i, ;
break;

endif

endwhile
n<n—1;
endwhile
/* Subchannel allocation for new sessions */

NewCallRequest (R, C,,b;)

Cy = O Z S5~ 2 HS;;

jEC jEC

f (7, < C)) then

the admission of a new session;

b;=R;
else

the rejection of a new session;
end if
/* Subchannel allocation for handover sessions */
HandoverCallRequest (R, Cy, H, (®),b))

f (R < C)) then
the admission of a handover session;

7 .
b-R:
else  // the admission based on the minimum rate

it (£ () «C,) then
the admission of a handover session;
W =H (P);

K 7
else
the rejection of a handover session;
end if

end if

[Fig. 1] Subchannel Allocation Algorithm



Abel7) etk el Al All4d A6, 2013

4. AZ0|¥a} d52H

4.1 AlZ2|o|¥ mz2tolE

w2 EwolM Aeket &2 FAd g 7] Hee

H4517] 91510l A1g OFDMA A28 mele chga
ek 19749] 7|x)3te] FUSHA HEH AAGE 19] L

—

E-Advanced A|AE1S 113} TE MTO] AH|A @
A ol a=A s, MMSO] S SLokd
.3 (Poisson distribution)& W-ECt ZF MT+= 0-272] ¢
ojo] Yo o) 4 gon o|F e} da] A
sHoz WA Thsale, ol e WEew Bae 7
o 40%Q] Eopd EEE PR Ad Hold ndd
FF #HAP7)F 5dBQI ITU-R M.1225 pedestrian B 2 E-&
A3, AR &4 (path-loss)2 Urban Macro EFYS
2 A2 &4 X]4(path-loss exponent)+= 45 %85},
2% (shadowing) 242 8dBo] FF HAE ZH= WINN
ER Channel Model 115 w}2c}. SINRES x| H3z
23 7]&X+= 3dBE 7138tk

TTI(Time to Interval)+= 0.5ms= 7}AQ3}aL 3t 7] =T
2 l(10ms)Hofl 207H8] TTIZ} vi2| =], TTIO| 3ot
AlZE 4ol 771] OFDM 4l&-2 Zh=th E3F Fuldat
o] 7+AL 15kHzo|t} A} & A X4 @99l RB(E
= FA9)9 e o (9] TTIo| sfgshe AE &
ol 771 OFDM A&} 180KHzo|| 8 s}l FRbEt 1
2702 o]FoiXl 22+ FEfolrt whebA FF Y2 20
7he] TTIS} 307]2] RBE % 6007¢] RBE SLAH ) 7+
RB= 17 9] AREAfoARE SHEw, 17 9] AMgAM= 2
T AEEol TebA o] RBE S 4 Qith

rlr

il
&

4.2 NZ8o|d A

B Aol Al ANe] A Bols] st
SNRE] Z7bo vlelste] 71MFHlM 05 o] /4l
G 2% = 5 A elHotal throughpun, 4 HEO
2 qIsjo] Al AlHe) Ad R} A wEs et

= EE7)E(blocking rate)S A5Z =2 3}o], SFR[5-
7] 131 Fan®] ®FA[10]7} H] 1A g}

Aok W el szl AP 71 W wugt 4
I [Fig. 2]of Helrk. AHe WAle] SFRO|| Hlsto] £-
T3t Ade= Holil, SNR 18dB o]0l A4l= Fanof B3}
of & Aol 7S & & Utk &, 5Y FAd
HEFSs 7HAE Ao RA BAEY 7HAEE Y
4= §lem], SNRo| F7Heh A9 20 Aol 5 HAd
s dostA der|A, o] ] FE 7HSAE A
|eomA AoAe 7HgA0] SV HemA 7]

ol mlsto] AE&o] Sk

tlo
o
>.
2/
o

E0

5.5 —f—Proposad scheme
50 —C0—Fam
: —O—SFR

45
a0
35
an
25
20
1.5
1.0

Iroughput (Mbitssfuser)

SNR(dB)

[Fig. 2] Comparison of total throughput

—O— Droposad schema

nz 03 o4 os a6 a7 ag
Amival rate(sec)

ag 1

[Fig. 3] Comparison of blocking rate

[Fig. 31:& ARkl o] BE7Eol dfste] SFR 1
2|31 FANZ}] H]al ZuHE B3Itk SNR 18dB o]4fof| A
£ 7] walo] ujste] HAd R QlF BeAEol
5] 43S o 4 ATk ol AR} Aul S

=2
Aol wpeh, A FAde TR SEFoRA,

Y FAd T2 7Y AN SRLEH U9 S5
HAZ AL 4 7] otk o] & Fske] FAd &

g Al sEAeR AT = ok

5 4 E

£ =oALt OFDMA AlZgolA] mukel Heju|c)

of AR|2Z 13§ A T Yok Aokstsch
H

SHE9IE AR F, AGAPEE

o

2t B 57 2 EHE olgstel B S4e
9 A4S AT ARGA AR AR A7h

° £ PP olF Folo] AHgA 5§
o 27 2 dele] Helzre Z7h13 4 Ak At
WOl 5 sk Slstel, A el e

2996



OFDMA AlEe] Bollx 52 Fubs 2

Sge BAssT AlgEo

of ulste] Aol Sl Bl
1

rd*
2
1o
ol
=)
=)
N
I
e Lo
oL
rE
il

Al A"l Hgstr] ot Y FAd A w4 =

4 el He weel ofek ARAR) A7k Hashh

References

[1] I-Kang Fu, Yih-Shen Chen, "Multicarrier Technology
for 4G WiMAX System," WiMAX/LTE Update, IEEE
Communications Magazine, August 2010.

DOI: http://dx.doi.org/10.1109/MCOM.2010.5534587

[2] W. Dang, M. Tao, H. Mu, and 1.

"Subcarrier-pair-based  resource  allocation  for

Huang,

cooperative multirelay OFDM systems," IEEE Trans.

Wireless Commun., vol. 9, no. 5, pp. 1640 - 1649,

May 2010.

DOL: http:/dx.doi.org/10.1109/TWC.2010.05.090102
[3] A. Kakhbod and D. Teneketzis, "Power allocation and

spectrum sharing in multi-user, multi-channel systems

with strategic users," IEEE Trans.Automatic Control,
no. 99, 2012.
DOI: http://dx.doi.org/10.1109/TAC.2012.2183192

[4] IEEE Std 802.16m-2011, "Part 16 : Air Interface for
Broadband Wireless Access Systems," Amendment 3
: Advanced Air Interface, May, 2011.
DOI: http://dx.doi.org/10.1109/IEEESTD.2011.5765736

[5] Z. Abichar, and J.M. Chang, "WiMAX vs. LTE: Who
Will Lead the Broadband Mobile Internet," IEEE IT
Professional, Vol. 12, No. 3, pp. 26~32, May 2010.
DOI: http://dx.doi.org/10.1109/MITP.2010.47

[6] N. Ksairi, P. Bianchi, P. Ciblat, and W. Hachem,

"Resource allocation for downlink cellular OFDMA

systems —part I: optimal allocation," IEEE Trans.
Signal Process., vol. 58, no. 2, pp. 720 - -734, Feb.
2010.

DOI: http://dx.doi.org/10.1109/TSP.2009.2033301
Yongho Kim,

[7 "Advanced Handover

—

Inuk Jung,
Schemes in IMT-Advanced Systems," WiMAX/LTE
Update, IEEE Communications Magazine, August
2010.

DOI: http://dx.doi.org/10.1109/MCOM.2010.5534590
Shafi Bashar and Zhi Ding, "Admission Control and
Resource Allocation in a Heterogeneous OFDMA

[8

[

Wireless Networks," IEEE Transactions on Wireless
Communications, Vol. 8, No. 8, Aug. 2009.

2997

DOI: http://dx.doi.org/10.1109/TWC.2009.080844
[9] Jiancun Fan, Qinye Yin, Geoffrey Ye Li, "Adaptive
Block-Level OFDMA

Networks," Wireless

Resource  Allocation in
IEEE  Transaction on
Communications, Vol. 10, No. 11, Nov. 2011.

DOLI: http://dx.doi.org/10.1109/TWC.2011.092011.110624
[10] Lee, E.S. and Li R.J, "Comparison of Fuzzy

Members Based on the Probability Measure of Fuzzy

Events," Computers and  Mathematics  with
Application, Vol. 1. pp. 887-896, 1988.5

[11] S.Y. Jung and S.K. Cho, "Determination of Risk
Level Using Fuzzy Multi - Criteria Decision Method,"

Korean Institute of Industrial
Engineers, Vol.24, No.4, pp. 627-638, Dec. 1998.

[12] S.-Y. Park, H.-Y. Kong, "Multihop Transmission in

Cognitive Underlay Network Over Rayleigh Fading

Journal of the

Channels", Journal of The Institute of Webcasting,
Internet and Telecommunication, Vol 12, No 6, pp.
291~296, 2012.

[13] S. Jo, L.-T. Dung, B. An, "LED Communi
cation-based ~ Multi-hop ~ Wireless ~ Transmission
Network System", Journal of The Institute of

Webcasting, Internet and Telecommunication, Vol 12,
No 4, pp. 37~42, 2012.

[14] L-J. Park, K.-T. Lee, "A Study on Frequency
Response in LED-LED Communication", Journal of
The Institute of Webcasting, Internet and Telecom
munication, Vol 12, No 1, pp. 115~122, 2012.

[15] J. Cho, O. Lee, "Analysis on Performance for
Network Sharing in Adjacent Channels", Journal of
The Institute of  Webcasting, Internet and
Telecommunication, Vol 11, No 5, pp. 179~184,
2011.

[16] J. Cho, S.-I. Cho, K.-M. Kang, H.-J. Hong,
"Analysis on Characteristics for Sharing Co-channel
between Communication Systems", Journal of The

Internet and Telecom

Institute of Webcasting,

munication, Vol 11, No 4, pp. 251~256, 2011.



ShatAlsl7| & els) =R A Al14H A6, 2013

e 19964 8¢ : HAIjElw FHEE
S (FEHAAD

® 2000 8Y : HAlITfElw AFE
ot (3D

e 2000 109 ~ 2005 49 : 3+
FAAREAIATE A AT

° 20059 49 ~ AA : SHEA
St HFEPEFY Fug

i)

SIRERS
AT ol 5EAL A H=SIE, A Hen|del

0| 7| M(Gi-Sung Lee) s

« 19939 29 HAsh Aite

Foka} (Z3hAb

« 19969 89 : FAsh Aite
Foka} (B4R

© 20019 89 : FATsh Aite
Foka} (B3P

B AFEAYER 2

<P o>
olgeElulciolgAl, mulel AFY, AREE uek

2998




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /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 300
  /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 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


