J K I I C I Journal of the Korea Institute of Information and
Communication Engineering

st ™M E ELISHS| =&2X|(J. Korea Inst, Inf, Commun_ Eng ) Vol, 17, No, 9 : 2036~2040, Sep, 2013

olfC|E Ol23a= oIS 0|23t EX AHIEZ] X HiAlo|
R
ol

Performance of Dynamic Spectrum Access Scheme Using Embedded
Markov Chain

Y utae Lee

Department of Information and Communication Engineering, Dongeui University, Busan 614-714, Korea

2 o

B 5o SOt S5 BAS 2H T H0) BelE A o] gl Sel A BH AMEY U4 BA o A% 4
a2 0 2 BARICh of 7|4 Tefshs 54 AHET 4 A theut ek 3 A AL Aol ABR A9 5
A3 A2 ThA] A4S, Ak 29 ThE RS AASH wAlofch. = WA MhALS Aol Alsiat 25 g
A2 ThA] AASHIL, B 749 ChE A2 MASHS WAoo, 2 1o 1wz Aol A o] 3} AbgAFe] A] 2
o et A3} ALgAote] A SHE-S 3 QHITIE uhE I 9L o] sto] £81A 0 7 B AT E,
A ] A8 4812 BT Al o] 42 B3 ulasich
ABSTRACT

In this paper, we consider two dynamic spectrum access schemes in cognitive network with two independent and
identically distributed channels. Under thefirst scheme, secondary users switch channel only after transmission failure.
On the other hand, under the second one, they switch channel only after successful transmission. We develop a
mathematical model to investigate the performance of the second one and analyze the model using 3-dimensional
embedded Markov chain. Numerical results and simulations are presented to compare between the two schemes.

FINE A 2HEY H&, Quv= u2 AT A9l s 24, oA B

Key word : Dynamic Spectrum Access, Embedded Markov Chain, Performance Evaluation, Cognitive Network

T4 URXL: 2013. 04. 10 AMALAZ AKX} : 2013. 08. 20 A[ZH=PH LK : 2013. 09. 02
* Corresponding Author Y utae Lee(E-mail:ylee@deu.ac.kr, Tel:+82-51-890-1682)
Department of Information and Communication Engineering, Dongeui University, Busan 614-714, Korea

http://dx.doi.org/10.6109/jkiice.2013.17.9.2036 print ISSN: 2234-4772 online ISSN: 2288-4165

@This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/li-censes/
by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Copyright © The Korea Institute of Information and Communication Engineering.



.M E

FAEALl tEE =87t SEetel| wheh Fubags 24
o B2 A} A ofEE QeI Fobe B
AE ML = A= 7Ie2A QA FAY Hig
el 71511 IR, 3. 0|23 91 FaE

LL[4]9+ el Fane

= 84 34 olgto] £4
=
=

)

ok >
ry

2

N

I

ok

= =2

(MU )
LU

o |

©ogo (M 2 |m

r
x

f
>

ox 1
N

off ok |
tlo rir mo

X
N ol > ol
N,

ox
olf
fllo
B
=
b
[
o
ok
rr
z
=)
[>
or &

oX,
ofr
o)
X
ol

],

IN
N
= HON

u0)
2
g

> ok I

(AN
o

oX I
ol
i
i)
H
n
2
i)
o
2
oL M 2%

N

3

ol

rlo

>

fl

H

x!

>
l‘
Q‘L

s} 1o ox

Tl (2 ol
> 32 g

o L ot glo
2

- Offl ox
E}o

s 1
C A0 o) ApgAT
HFAlS Aokl Th

g
o
'Q
3

L

d

(10].

Leot= 1] &5 =4 S2tak % 7he] o] 3
£ 3% o3 AMATE S AFeh AksA U
3 AL MBI A ARET A5-S BAek
CH11]. o] ¥4 &3¢ BL=9] myopic {4 ©] positively
correlatedst g &7 ol A &5 WA GALSHE
Lee= myopic 4] o] negatively correlatedst 2d 37
A4 BASE YA RAT YU A2 Ak
Al o] A % Sl A2, of A2 o] A Af
SR ol Avfshd A3 AE= *ﬂ*c]%}l iy
S o E H g4 *d‘%%}% el NOlEH12]

e 11]
1

ot w
o
fz
_IZ:
o
s
o,
N
B
S~
>

= AQlew Bysjel, of
8] A28 Hel @t A A8 orel a%‘ CEES

2
>~
)
i)
i
31,
e
¥
r

2
x
K
s
o
S
rr
°—r'

of| A Xﬂo}ﬁ]— FIPAR-2 —’Fﬂ

1 o1

B 2t

2

4 9 AlEY o= ESl

o g 2

2 =M w1204 Aot F24 A9EY
A WhA o] Al 4shd o7 BAska, =711]0]
A AQral whAle] %3t vlwalaa} sich o] E 9E)

- o =1
[k}

Zkzte] o|af Abg A AT 7o) Gl A9 AY
% ShbE AAgstel 1 Ado] AGET A gk A

oz weEy
2 ol

|
L AEerh1l, 12]. WA A5
4] AT Aol TAglo] AP

Zole] o m /|7he Zct AAE Aol g 3

]l Ao 2 A= HFs oo freezing 7131
11, 12].

= Rw

o]9} & Wl @ I T L freezing 7] 7+ 2o

o} ALgAH= AT AL tha) AdsiA Hek. of

wjo] A Alefshs
oA Aokt 5 714

Pl of whet = 11] 7} =+{12]

402 28 4 gk £ Aol

Aol EATH B9 T WAL FRstol Ayshd o

&g,

2037

gl D OIZF AREARZE of | A ol A A A
Aoz ARy, dEt ez 7|3t
A A S AR vl szl AE
Al =, HERE ez 77 o o
& AT E3L o3} AR AlAIEE A
AR} ARGARY THE o] 2F AREAYe]] 2l o]
= AC R Al E e s Aol A A=
Al Se e freezing 713E o th2

o ML

il

o 9
r

o %} AH8A7} o ® Ao A] TS A
Sachy, AP Wem 7|7k o o
1At whdol sizle Aot A
Y Wem 7|7k Fo HUF A
3%, o)xF AHgA7E AR A o] &
FEARLE B2 olx} ARgAte] 93] o]n] A4
A0 WA g A delA] A5 A
o] FUT

[12] :

o X oun M
lo N
fru
>

=
e

o
2
o,
o
_E

£ E
o

ox

ol

o

X
(ST

2

e

>~—4

i—&mloérlmOHOEz‘azﬂoizgloémloog
O

)J\\_
=312 ERchd WSt freezing 717t
A& MAlsY,



g A 09 A o= F AAE 0L 1R
E2tevEAZ ARl {X (1) | o= B3 4= glrk
oA 243 wste], =E{7AE SEA9l
ARl HER A A BE AEE s
FAE =213 0lA 013l B BEE ARgSto] 2
7t o g wAstglen, =11 = Y
EufEEE Al o5t WA 12 BASHGITh &
Mol Az =211 A1 2] 24 W& AR8-sko] WA 2
g Faor ZARTh ot 24S 98 =2 T,
L]0l A 7pget Ak 2o, & Aol A o2} ARA}
© 23} B oA gt Wl shbe] Adnt Al
Sz, Al S2A 2 o] ol 2. f= Tkl 7}
g3tk
)2} AREAE A EE Al shE Al At = up
2IZ Al dHt= Aoz Aot S(t,) & kR
A < lEl': APS t oA A S A doletal st ok
(X)), %), SE) j= vkEax Fgle]
o gE JM (X} B8 ol &8 5
4, (t) = P(X(t) = m| X, (0) = j) 2} 3P[13], w}==

Z AQl {X, (), X,(t,), St)}S) A= (i, 4, ) ol A
}?D]—FH (l7m7r) E—’] /KO}_EH 71(:1.01 % P(i,j‘,q),(z_mm)"i E]"\%
3} 2k
O 5,1),(lm,1) /0 qOI qjm dF(‘(t) (1)
011 (I,m,1) = /0 qOZ q/m dF(‘(t) (2)
p(OJl) (1,m,2) =0 (3)
(4,0,2),(l,m,1) =0 (4)

P@,j1),m,1) / / /)\eﬂl

X qy(t—x +h)q]m(t+h)dxdFT(t)dFH(h)
(®)

e} [} t
— A
P(i.1,2).(bm.2) —f / / e
0“0 Yo

X gy (t+h) gy, (t— 2+ h)dedF(t)dFy(h)
©

~ “ —At
D1, (s :f / .
(1,5.1),(t,m,2) o . (7)

X qy(h) g, (t+h)dF(t)dFy,(h)

o oo oy
Pi1,2),(1m, :/ / €
(i,1,2),(m,1) 0 0 ®)

X g (t+h) gy, (R)AFA(t)dFy(R)

7|4 SEHS T 719 AE AR Ueha,
SFEHS G9} H‘; 7P7Pfreezi ng 7|7t} B Q@ T 7] 7HS
Uepdch ak2 33 J9l { X, (t,), X,(t), S(,)} <] gt
A Ho] 2HE e—% pet b, 4 dH Y 2

= }LIEP( (tk)_z X, (tk) —j,S(tk) :‘J) 9
T=7P me=1 (20)

ﬂidlﬁ/ te MdF(t)
0
E(G) +myE(T+H-G)

U=

OJEHL]. O171A] 7,2 O1ZF AHEATE AR G
ol AG8-x]o] QIZ] ¢kl v]o] Q= AYI-& AAE &
2 7r101+7r111+7r012+7r1129]— 2ot B3t H43 g2

Po & Q7 AHgA2] o] o2k AHgApe] ol 7H4

& R A|7H] Hlgolea A olshe

E(min(7—£B)1,. ;)
(1= 7,3 )E(@) + 7, E(T+ H)

(12)

idle

ojtH11].

2038



ek A=10, p=208%1 F 7HA] A& HEH 7
45 W Aol AR AREA] ofsl HREof A
%S e 2 FYUSIHT). oA A A HET

>
o
Y
>~
>
)
=2
S
PR
i)
o
ol
ok
X

T T 1
1.0, analysis i
2.0, analysis <
analysis < Bl
analysis ¥

©  Scheme 1, 2= simulation e

x  Scheme 1, A: simulation K" —
+ Scheme 2, #=0.5, p=1.0, simulation Wi

+ Scheme 2, 4=1.0, ;i=2.0, simulation x

0.16 - -~ Scheme 2, 2=0.5
Scheme 2, =1.0,
0.5,

overlapping proportion

L L L L
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4

average packet length of secondary user, E[T]

a1 BF A Ma Aol U2 EE 2E

Fig. 1 Overlapping probability against E(7)

19 13} 2= 27 AAF AREARR) o)A} AREA} 5
A Afgeld HA Qe 717k viedd 44 FEY
O} ARGARE] Al Hl) AP g iRl o] Fat AF AZE
off thet T2 yrEbd ol of2iek 2ol A 14 2
7FrgA] 1of] vl AlAE] A 2leo] JloiMs W s
o] HoJuf, Axf ARgARe] theh & gol £ 4= 3

TR 22 o 4 glek

QUHICIS OF2TT HOIS 0|83 S5 ABER T4 WS 45 £

\W()OOW
o ]

0.4 % 4
KA
o

o
035 s S
F / e
# ol oot
. e
2 o3 S . 1
3 /7 B
2 ¢ T
£ + Y
i - 4 = b KR K ke gy u|
8 & gx‘eir** B SE—
B / 5
1 &
g 02 *
i #
¥
0151 ¥ Scheme 1, 4=0.5, p=1.0, analysis |
/ 7 ~-- Scheme 1 2.0, analysis
Gl ¥ . Scheme 2 4=1.0, analysis ||
g in Scheme 2, 1=2.0, analysis
7 O Scheme 1, 2=0.5, j=1.0, simulation
005} ¥ % Scheme 1 1=2.0, simulation ||
+ Scheme 2, 1#=1.0, simulation
* Scheme 2, 3= 2.0, simulation

0 L L T
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4

average packet length of secondary user, E[T]

a8 2. g o3l ME Azt ME XNMz2lg
Fig. 2 Saturation throughput against E(7)

v.Z B

BeRe BU B8 54 2L T A 59
d Aol Q= BN T oA B AHEY 4
HpAe] g sk o2 Tejshch A v AL
Aol HEe A9 FAY AL Al At A
ok A5 HE DS A A olck £ s %
A& Aol Ashe 79 FU DL thAl AL
I S O DL A Aol B
o ) Aol ol% ARgAre] 2w Hel gt
U ALgAte] A 2HE-L 34 Qe = npEa s
A1 o]gato] 43ka 0= Ashee. Soba A
3} A geol e Fof vl Auk, B o) Y F
oAl A gAo] A WAl Blsh A2 Hele
o QlolAt e A Holut, A%t ALgAe] Yt
742 wol 29 4 ks AL & 5 vt

o] =Ho 2013dE AR (L) Yo
AT AT 7|2 AFAY AL ol 3
¥l 2 2J(NRF-2013R1A1A4A01013094)

2039



SR B ELSHS|=EX|(J. Korea Inst, Inf, Commun, Eng.) Vol, 17, No, 9 : 2036~2040, Sep, 2013

REFERENCES

[1] S M. Huh, J H. Choi, S.J. Yu, Y. E. Chang, G. S. Chung,
and G. E. Lee, “Policy-based cognitive radio network
management technology,” Information and Communi-
cations Magazine, vol. 30, no. 1, pp. 58-66, Jan. 2013.

[2] Y. Lee and Y. J Lee “Modeling and anaysis of
non-saturated opportunistic spectrum access networks,”
Electronics Letters, vol. 47, no. 15, pp. 883-884, Jul. 2011.

[3] G. Xiang, J. Lee, and H. Park, “Cooperative node selection
for the cognitive radio networks,” The Journal of the
Korean Ingtitute of Information and Communication
Engineering, vol. 17, no. 2, pp. 287-293, Feb. 2013.

[4] Q. Zhao, L. Tong, A. Swami, and Y. Chen, “Decentralized
cognitive MAC for opportunistic spectrum access in ad hoc
networks: a POMDP framework,” IEEE Journal in
Sdlected Areas in Communications, vol. 25, no. 3, pp.
589-600, Apr. 2007.

[5] Y. Lee, “Opportunistic spectrum access in cognitive
networks,” Electronics Letters, vol. 44, no. 17, pp.
1022-1024, Aug. 2008.

[6] Q. Zheo, S. Geirhofer, L. Tong, B. Sadler, “Opportunistic
spectrum access via periodic channe sensing,” |EEE
Transactions on Sgnal Processing, vol. 55, no. 2, pp.
785-796, Feb. 2008.

[7] S. Huang, X. Liu, and Z. Ding, “Opportunistic spectrum
access in cognitive radio networks,” in Proceeding of the
27th Conference on Computer Communications. |EEE
INFOCOM 2008, Phoenix: AZ, pp. 1-6, 2008.

0| 7EH(Yutae Lee)

ol

1997\ 8¢ =3 tat7 =@l 4513} o[&HtA}
|20k | S4IT performability 249, &

200114 3848} Solrsim HHENTIT 15
199811 38200114 22 BHRRAS AoiTel Melod

[8] Q. Zhao, B. Krishnamachari, and K. Liu, “On myopic
sensing for multi-channel opportunistic access: structure,
optimality, and performance,” |EEE Transactions on
Wireless Communications, vol. 7, no. 12, pp. 5431-5440,
Feb. 2008.

[9] S. H. Ahmad, M. Liu, T. Javao}, Q. Zhao, and B.
Krishnamachari, “Optimality of myopic sensing in
multichannel opportunistic access,” |EEE Transactions on
Information Theory, vol. 55, no. 9, pp. 4040-4050, Sep.
2009.

[20] Y. Lee, “Modified myopic policy with collision avoidance
for opportunistic spectrum access,” Electronics Letters, vol.
46, no. 12, pp. 871-872, Jun. 2010.

[11] Y. Lee, “Opportunistic spectrum access in unglotted
primary networks,” IEICE Transactions on Communi-
cations, vol. E93B, no. 11, pp. 3141-3143, Nov. 2010.

[12] Y. Lee, “Perfformance comparison of opportunistic
spectrum access schemes in non-dotted cognitive radio
networks through simulation research,” The Journal of the
Korean Institute of Information and Communication
Engineering, vol. 17, no. 6, pp. 1318-1323, Jun. 2013.

[13] S. M. Ross, Introduction to Probability Models, 10th ed.:
Academic Press, 2009.

2040




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /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 /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


