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Abstract As the IT industry develops, the smart-phone technology and functions which are actively being
studied at the moment greatly influence the entire living environment. With the smart-phone technology and
functions, people's interest for the wireless LAN which can be used to get access to the Internet anytime
anywhere is gradually increasing. However, since the malicious attacker can easily carry out hacking or
approach the contents due to the characteristics of the wireless radio wave, the personal information with a
high level of importance for data security is easily exposed due to Spoofing, Denial of Service attack and Man
in the Middle attack. Therefore, the demand for security is gradually increasing.

In this paper, the safe wireless network service environment is provided by supplementing the vulnerability in
regard to Spoofing, Session Hijacking and Man in the Middle attack after executing the client's authentication
process, the AP authentication process and the Mobile Agency authentication process with the client's
information in the USIM, the AP information and the Mobile Agency information when the client uses the
wireless Internet through the Mobile Agency AP access in the smart phone environment.
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[Fig 1] EAP-AKA Protocol Authentication Process

5497




garakely| skl A 4139 A|11E, 2012

@ ACE ARBARRE WE IDCE AAAHHRE AESE WS 5] 91 A7 74 a1F WAoleh At
of 213& ashH, AAAAHE 21| IDC % = o
5313 5 HLRe| C| IDCE 43}

@ HLRE IDCE olg3}o] RNIH IV 12)7 Key® 4 271 1+ Aok Walol Bagh FAUL ALgAek AP,

o] RN} IVE EAP request / AKA challengeS ©| o]lE EAIA} AH|, Q1ZE Y3t ¢QIZ7]IHCA :
8310 AAAAHEF ACE 714 USIM 7I=E2 ASE Certificate Authority)©] I Q 3]t}
31 Key AAAXH o] =73t 271 2 AREARR} o) BAIAR AHE AR Q157]H
® USIM  7t=4= Aol 23 MAC(Message T} AEE AL ook gitk
Authentication Code)Z}-S #HZsto] Ailr) Auad Z7A 3 o]F EAAF AHE AX] Holgl= AP st
AT} FHRES)S AAAAH R AE5kar Aujshd AEE 7HAL 9lojof gt
EM d& aAS etk
©® AAAM M= 2415 RES & AF4l0] 7HA1AL Q)= 3k 3.1 Mot HFLIZE RAME
T} Blaste] ARGl diet 1SS ARttt (13 2] B =HolA Aoksks Al=)7|w 7]uke] ol=
@ 1zl é%&"i BHE ACE KeyZ ABSHL A Jpgef) digt 1A FHER B AEe ohew) 2o
st ARAe] 2HE FAIAZ]IL AREALl|A] A
f4S ok @ Client= APS] A&, o] EAAle] RS QW5
ACE AP KeyS B UISL AP 4l KeyZh &t Cliente] 79l 1 1SPo} APo] g8t 9l o
£ Keyehil 5749] Alog Hulch 7|2 otzelato] Hlich
©@ ACE= ARgAIAl WLANO| H&3 4= 9= A3 @) APL Client2 5] HRo. AW S [SPof|/] H4atch
<=t @ ISP APRHE HRe HHE Zof Cliento] 7]¢1 Ak
e Ao Bota g gAY 2 Easlela, A
£ BRI5}7] flsiAl Abdel A=Az F4E CA
3. M2tst= 21FE HAHUE oA fEAS 83Tt
@ CAx= ISPREE -2 HH7} Ya|eh=A] E<ls}aL,
2 =2ollA Ajbeh= WA ARl APE PR G854 &9l 25k ISPo||A| H43ich
B9 AP, HAARl AMSALE 7Pt oo ARl FAAE B ISPE Client?} 3@?} AP AHE AP 28312 Q)
%PZBPI Aated AR %, AP QI o) BAIAF L g2 5l o]F EAIAF AR bl
T2 5o AUEE S04 b olF SAIAF AP L 2pA19] el7|E AAF A9 she] QEksich EA]
— s # S w
E 5. Enc.(AP_Info, ISP_Info), Connect_Accept, USIM_Certificate L\J
g v Jnter
Provider

Certificate Authori ty

(33 2] A28 A=
[Fig 2] System Configuration

5498



AUlEE olq AFIITE ol8F ofF BAAF AP W4 clFe] TEF AT

~

of ISPE2HE HFHrE Client FH 874 =<l 3t
AP H& AAS & AJX o] gt HAAE 3G
o E3lo] ML)

® Client= A 7|2 AP HARE E 353|511, o]%F %/5_
AP A E= ISP 370712 B33} sho] = gho] dA
SHeA) Sl % gro] ATk CAdl ISP
B W o} BAKL AR} Caol ESEo] i
quol AAsHEA] olnE BRIs] 98] CAY B

7IE OB G SOl % RS
(D CAXx= Client2X g ‘?:"%

8

w

Client®] 71712 ol &3] ¢t stel ol S 4t
o Het,

Clienti= 2}419] 7917]2 Al we ghe ¥s)

sho] o] A AR A% el ghel A9 APef
/\ 0 ]’E]‘

d

)

3.2 M2 HIFHLIZ0| AFRElS mtato|E
[ 1] ¥ =Rl Aokshs 9% tAUZ] A
sl shejuieolct,

M

™

- iy
Client 1. Req.(AP_MAC,

Esp_pr[AP_MACT),
Esecreritey(USIM_IMST)

Access Point

[E 1] AAYSA AHEE TetrE

[Table 1] Parameters

7% W&
AP MAC APO] W=
- Hos
Seeret Key Cilentg} ISP7} Apdof 3-H3t
K
= ol‘— Hl-ol
IMST USIMe] 5019l A Zutd

7HARF Q1 W

ISP A|ol7]|2 AP Wz
Epsp [AP-MAC |5 A7 AW o5 B4
Br 3t

Clientoﬂkl ol% EAA} AHHO
By p,[ISP_Certificate]| o128 CAf7] 243}7] HBH
CAQ Z/7|1&2 4333t 3t

CAGl B4} Bmo] AFS
Ey, p, ISP Certificate] | Clientol 4] Sgtal7]  9Ja)
Client?] Z/17|12 Y33}st 2k

2. Req.(AP_MAC,
Eise_pr[AP_MACT)

3.3 M2t HFLIE M Z2EZ

(73] 312 2 2ol Aoksh Alz7]et 7]ute) ol
Z el ot A ZRESE Y A g
e

@ Clienti= ISPOAIAP MACS} B, [AP MAOS 8
A3}, Client= 7191 HHE kel Thak obof Q=
USIM AH o] IMSI Fh& APHo] Z-gata 9l
Secret Key®2 43 31510] A43kct

fr

ISP

5. Resp.(Esecreticey[AP_MAC],

Esecretiey (USIM_IMST)

USIM_Certificate,

3. Req.(USIM_IMSI) Authentication

>

4. Resp.(USIM_IMST)
Authentication

Exp_pr[AP_MAC])

Dsecreticey [AP_MAC],
Disp_pulAP_MAC]

Connection Ask

[~ B Req-(Eca pulISP_Certificate]) 1—

Authentication

—\ 7. Resp.(E¢_py[ISP_Certificate]) \

Dca_pc[ISP_Certificate]

Dc_pr[ISP_Certificate]
8. Connection

[O13 3] ==&ZF
[Fig 3] Protocol

Authentication

5499



garakely| skl A 4139 A|11E, 2012

@ AP= Chent:?;-r 1 Hko 3 17 A3k
@ ISP= APZHE] Bk A ﬂ] ocret oy | USTM_IMST]
9} Zo] %Ziﬁ} Skal, Cliento] 7HQl AR Zhs =}ls)
7] Q&N Req.(USIM IMSI) Authentication 30| CA
oAl Y HAE 8%
ISP= Client®] 7H%1 HH ghS E218k7] $fafiA] AR
of A=At FJE CAoA USIM IMST 3o
a4 AAE 83eT
@ CAL ISPRYE RS USIM IMST HR7} Ax|sh=
2] gelsta T2 ISPOA AE3tch
©® ISP By ypipey AP MAC, Epgp , [AP MACI9} 2%
o] elastel AxF AW ZHe AWAEIS] Clientol| 4]
d%tzt} FAl| CAE—,—E] H%HES Client AR &
a4 =l 3} APl H& % o AR gk
HAIAE 3G 55} X*im:}
ISP Client7} Q&3 AP MACE AP F-73ka )
L SecretKeyZE 4353} 3o B retiey [AP_MAOE
SNy
ISP JHQI7|2 AP MACS AR} AWate] o] %
AAF ZHL By, [AP MACE AYAdSHct
® Clienti= Dy 050, [AP-MAC), Dy, [AP_MAC T} 2
o] ISP ofA| Bk g E353} sfo] & glo] YX|sh=Al
glolgi). T gho| YAZCHH B, p, [ISP. Certificate]
I Zo] Az RE gHE A3/dske] CAoflA Q1% 27
st}
Clientt= ISPREE Mg e B, o [AP MAOS
Secret Key® 2353} 3
Client= ISPREXE] % tgg Eygp, [AP_ MAC &
ISPO] F7H7|12 H53} gich
Client’= CAo]|A| ISPRHE] HES o
CAd FTEE|o] Ql= HHo} YX
a7l fJal CAY FUH7IE ol&-sto]
E., p,ISP_Certificate] S YA3to] Q1% 93-S U]'
=

REH el 3

of

o

@ CAE Dy, p, ISP Certificate] &} Zro] B33} 3}o]
SEdel grA QA oJRE Hlshm E,

[ISP_Certificate] T} Z¢o] &31st gre AAISHo]
Cliento] A 2l &2 AETTh

CAE Client2 € wo £, , [ISP Certificate] S
MQl712 B5s) gk

CAL  Client?] I7|71E  o|gsle] U533t
E,, p, [ISP_Certificate] & AYA3te] Clientol| 7] A4

o

gteh
Client:= TR D, p, [ISP_Certificate] 3} Zro] B &3}
ol olF B4R B AR 2l gk -9 AP A
&5 itk
Client= CAZHE] A4 bk

M7= Fos} g

ol

>

E,, ;, [ISP_Certificate] &

4, 78 L Hlm 2
41 7 23

2 =iEolA Algtels 71He de B7HE S8 A
E A]AE]L OPNET v14.52} Visual C++ 6.0 0]-&35}o]
AlEdold W AL, Holee] ¢hEE3= AES
A7) gduaj&a Z7)7] 7]k FEZ(Public Key
Infrastructure: PKI)E Z-83F RSA 37l7] &a1e|&S Af
B3k, MR ol= SHA-1 SfA] Yar
Ak

ghlo] QS HE B4 AntEEO R TjE 9]
= IPhone 3GS7} 600Mhz~833Mhz 283 X
o ZIoHE 850Mhze] CPUR AA5I%1, sh=9gjol
Intel(R) Core(TM)2 Duo CPU E8400 3.00Ghz, RAM
2GB #7gollA F#st)

4.2 735
HEZ AlEdo]E &< OPNETS o|-§-8to] YES
3 L2E AAEIIL 7]£0] EAP-AKA Z2EZy} 1 =

FoA Aokt 2 EFS H|WEH ¥
Clpel A4S 98l olEe Aol W B, B
Sl SAE E A EANE S
H

o2
]
i)

T TE7|eF AP Ato]Ql AT
& 9 A& EAT 4
FEL A St DA EF o] gt Delay(sec),
Load(packets/sec), Throughput(packets/sec)?} AP, ISP,
CA T Ltof thgt Delay(sec), Load(packets/sec),
Throughput(packets/sec)©] QJIT}.

4.2.1 Network Modeling

[(19 419} Zo] 3t o]F FAIAF APYoll=
8 AREE] 913t Sr]sh 2AsaL, o) %
Hjel ISPe} A1)7]¥Hel CAZF Exfeith,

5500



Brotocols_NetDoctor_Fiow Anaysis DES 3DNV_Design_Windows_Help

Both A A ok @B E 8 e

= =
-l

< o
k45167, 692.93 8]

[22] 4] Network Model
[Fig 4] VEQZ my

422 -
OPNETO| A& Z}

%_3_5} E'E A‘Ij:" aj x-I.Q.
5 eloluelele C crr Aot
7IHke.2 AlFskal Qlok Hel 9] IPsec Aol A=
Tunnel©]u} Transport R =2 3] oF53) 2 7] wdk &
WelE, A, HAGEE At

[1% 5] et =i Adee 4os) g 55
2 Ueplct

e e Topdogy Tofic_Senies _prlocols NDocor_Fow Bl DES 30w _Deign Windows_Ee
CGEGNEEO AP EEE E B A HE 0B

B2

i

£

L-|
i

359,12, 154.7 8

[a8] 5] ¢33t =& A9
[Fig 5] cryptography Module

4.3 781 Zat

Al o)A Parameter B0 2 FAA| Efjg-E 245}
Global Statistics(Delay, Load, Throughput)?} Z} ==
o o= Hamel] ol T Eo] B4 e
3213} 4~ 9J= Node Statistics(Delay, Load, Throughput)

rlr

5501

3t} DES Result Charty= 2} 2|85 2o 2

2 4
3} gre] ehmet gre Lehuic

4.3.1 Z1} XIEA1

(2% 6], [} 71> AA) E TS EA43H= Global
Statistics(Delay, Load, Throughput) AlEdo]Ad AEE
Uepdc

B3 sverage (in Wireless LAN Delay (sec)) | ) e

B OPNET 1-Propesal-DES-1
B OPNET_2-Existing-DES-1

average (in Viireless LAN Delay (sec))

A
MR
ff/

oh Om ohiom 0h20m 0h30m ohaom oh Som 1hom

[a% 6] M4 =i 4 (Delay)
[Fig 6] Global Statistics (Delay)

B3 modeler = | (S| S|

inWreless LAN Load (bitsfsec))
ET. 1 Frwmsa\ DES-1
eless LAN Load (hitsfsec))

AN Throughput (bitsises))

ohom onom oh20m oh 30m ohdom O 50m 1hom

[O3 7] A4 Ezi7 B4 (Load, Throughput)
[Fig 7] Global Statistics (Load, Throughput)

4.3.2 Zu} XIE2

[2" 8], [2¥ 9]+= Client®] Node Statistic(Delay,
Load, Throughput)S W24 3+ ZS Yephdc) A
A3} 2 Clent vleie wJIE Aol S AOE et
Wtk 2 = Hol A 1039] ClientE SEAS Zeb

TEA sl



garakely| skl A 4139 A|11E, 2012

&3 Client_6 of Logical Network

M OPNET 1-Proposal-DES-1
B OPNET_2-Existing-DES-1

average (in Wireless Lan Delay (sec)

9 Iy
T LaWor=Z e —
Fie

X !

oh om ohiom Oh 20m o 30m 0h 4om o s0m 1hom

[O3 8] Zgto|dE = B4 (Delay)
[Fig 8] Client Node Statistic Compare (Delay)

B3 client_6 of Logical Network = | ) f S

Lan Load (hitsisee))
=X}
O aver Lan.Throughput (bitsis=e))

ohom ohiom on 20m o 30m oh40m oh Som 1hom

[13 9] Eg}to]elE =t HA] (Load, Throughput)
[Fig 9] Client Node Statistic Compare (Load,
Throughput)

4.3.3 Zu} XIE3I
[Z2" 10], [(1¥ 1112 AP2] Node Statistic (Delay, Load,
Throughputy& ¥] 4] & 22 Lhehiich

B3 AP of Logical Network P
W OFNET_1-Proposal.DES-1
B OPNET_2-Existing-DES-1
o average (in ¥Wireless Lan Delay (sec))
o
o |
o \
o 1\
| S
o
o
onom oniom on Som on Som on dom on Som hiom

[O2 10] AP »=& H|W £ (Delay)
[Fig 10] AP Node Statistic Compare (Delay)

5502

BB AP of Logical Network . = | ) | S|
v S Lot Lo i)
= a2 (bitsisec)
= 1 Throughput (sitsisec))
9
= 1 Throughput (sitsisec))
¥
3
N,
s
. N Id \A,\,}"’“\/\
Wy
4
" Y/\VN
)
)
2
2
1
1
Ghom oniom on Zom on 30m Gh 40m on Som nom

[32 11] AP == uv]w B4 (Load, Throughput)
[Fig 11] AP Node Statistic Compare (Load,
Throughput)

4.4 HnE

441 2MA =

[3E 2], [3F 3] ARbsk= 719 712 71H e 24 E
o] gt AlEdold +A4 X5 Yehdoh

A Wireless LAN EgfjZ-& i Delay 0.0000173
(sec), 2|} 0.0000445(sec), Z|4~ 0.0000007(sec), B+ Load
215(bits/sec), ZH|th 10769(bits/sec), Hw+ Throughput
221(bits/sec), |t 10769(bits/sec)Z H|oF £ & Hof
EXE

1z

H
1
Ral
HI
1%

>
ol

flo

0

[E 2] Algshs 71He] A4 Eq &4 A3
[Table 2] Global Statistic Summary (Delay, Load,

Throughput)
Statistic Average Maximum | Minimum
(Proposal) &
Wireless LAN | 0006566 | 00010221 | 0.0000380
Delay(Sec)
Wireless LAN
21 162
Load(bits/sec) 099 62,589 0
Wireless LAN
Throughput 21,105 162,589 0
(bits/sec)

[ 3] 71 719e] A4 Seje 24 A3
[Table 3] Global Statistic Summary (Delay, Load,

Throughput)
Statistic . ..
. . Average Maximum | Minimum
(Existing)
Wireless LAN | 1006393 | 00010666 | 0.0000373
Delay(Sec)
Wireless LAN
20,884 151,820 0
Load(bits/sec) ’ 31,
Wireless LAN
Throughput 20,884 151,820 0
(bits/sec)




STLEE Sl A ARVITHe ol 8 ol BAAL AP H4r Qo] W AT

~

7|¥H3} 7]Z 7]¥He] Client

R e
107 9] Client T =tof tigt HH xS Alibste] &
A%t Az} CPU Utilization 0.001205(%), Delay
0.000010824(sec), Load 133.58(bits/sec) F7}5FA L
Throughput 5.28(bits/sec) A dl= $2x5 HYch

[E 4] Agtshs 7199 SteldE =2 74 A3
[Table 4] Client Node Statistic Summary (Delay, Load,

9] =27} 266.6(bits/sec) Z7}5FTh

[E 6] AlRkske 7o) AP = 54 A7
[Table 6] AP Node Statistic Summary (Delay, Load,

Throughput)
Statistic (Proposal) Value
Wireless Lan Delay(sec) 0.00024476
Wireless Lan Load(bits/sec) 3,970.4
Wireless Lan Throughput(bits/sec) 4,121.3

Throughput) [ 7] 712 7199 AP =& &4 23
[Table 7] AP Node Statistic Summary (Delay, Load,
Statistic Through
ghput)

e Delay Load Throughput

Client 0.00066147 1,662.3 1,687.8 Statistic (Existing) Value
Client_0 | 0.00058543 1,928.2 2,028.5 Wireless Lan Delay(sec) 0.00027085
Client_1 0.00062541 1,640.1 1,613.2 Wireless Lan Load(bits/sec) 5,091.2
Client_2 | 0.00067106 1,648.5 1,855.7 Wireless Lan Throughput(bits/sec) 3,854.7
Client_3 | 0.00064898 1,766.5 1,745.9

Client_4 | 0.00065545 1,629.5 1,581.4 4.4.4 ASEE 2N

Client_5 | 0.00066803 1,776.0 1,603.8 AOF AJAELS. A, BAN HolAE HAksh
Client_6 | 0.00064409 1,463.7 1,516.7 AFGA}, AP, O AL} 74| ALE O1ZS FRahA] 5
Client_7 | 0.00070774 1,807.2 1,719.4 L owol 7)4s Haskict

Client_8 | 0.00061998 1,806.6 1,631.3

[& 5] /1% 7|4l] Sefoldls ot 24 s}
[Table 5] Client Node Statistic Summary (Delay, Load,

Throughput)
Statistic Throughpu
o Delay Load

(Existing) t

Client 0.00059930 1,352.0 1,407.8
Client_0 0.00060533 1,613.7 1,615.7
Client_1 0.00066883 1,867.4 2,002.2
Client_2 0.00060357 1,341.1 1,621.5
Client_3 0.00066890 1,540.9 1,692.6
Client_4 0.00068137 1,696.7 1,842.9
Client_5 0.00057613 1,602.2 2,000.7
Client_6 0.00070050 1,787.8 1,709.0
Client_7 0.00066077 1,437.4 1,511.7
Client_8 0.00061470 1,553.6 1,632.4

St 712 71%e] AP o
d E FAER SRS YER:

AP Tl L-to] tfat 54 A3} Delay 0.00002609
(sec), Load 1120.8(bits/sec)qHZ 744314 © 4 Throughput

() 71494
Aok A|AEL Cliento] 4] 7HQl AR Zrel IMSE
ISPof|A] A5eh wfel ISPoA] AP A1 gkl AP_MAC
& Cliento| Al 2% & wf A= AP-e S8k = 4t
& olgste] diH7] dEdt daeEEe kS VIR
2 37] 2o 7dAdE Bt

2) #2874
ISPOIlA|  Cliento]4] o]% EAX Az Zrol
Epop e [AP_-MACI S A% & ) AR} AHL AMg3lo]

AEsH gl iR 9%, RANE B

(3) FALA
Clienti= o] EAIAL 55 groll sl CAel7] Bl £
4, 8% AL A7) thie] A S BAH ®
ok ISPelA o) BA} BR 2] Hyg, [AP MAC]
& Clientol] 7] 21438 W) AMGEl= AAAEE LAy 2
gk ohe} RelgA|E mabsic

5503



garakely| skl A 4139 A|11E, 2012

5. 28

A= IEEE 802.1x, EAP-AKAQ] AH]A 7
A3ET 2712} 24, Evil Twin Access Point 3
et FopdS Hekste] ke Q15 kgt
ABE % ol H7IT FIRbe] FAI 2

S, 2ol ES] et olgEvlet =
710l it Ao Aljtehe AlAES Ant
2ol A ANEALTE o] 5 FAIAL AP &S 55k
QLEIE o83 1) USIMC] Q1 AHERH T4
P HE, BAA ARE ARSI AR} Q1% AP
FA AF2 ToRA 2% B0 et Fp

=)

1o =2
Skstol ohAah Al UESIT ARl TS AR

ol T
r
Ml
2

i)

off
=2

i)
[>

o
f

o
S
4%
£
[~

o

> 20

ol

oo (o L oW o > x> oo
T

o

OPNET AlZellolelg olgalel 71 Alzsla Aot
K2R A EAHI 7 e 7o) Ee AlsA]
AT} A Wireless LAN Eg| 22 4 Delay 2.7%, 3
o+ Load 1.1%, <+ Throughput 1.1% <7}, Yy
A 7} wE GREY 27l ghsAt AAHOR Hs
Spl Uebsdeh. SAE ARk A2Ee ehaeky vl
3} 7% BreRe s1E ALY RO QHsThE
Sl

References

[1] Kang Bong-Geun, “A Study on Home Network
Authentication using USIM caed", Daejeon University,
2010.02.

[2] Y.S.Kim, J.W.Lee, J.H.Han, J.A.Shin. S.I.Jun, “Trends
of Interworking Security Technologies for the Wireless
Networks",  Electronics and  Telecommunications
Trends, 2005.02.

[3] Park DongHyun, “A Study on Intrusion Patterns and
Countermeasures in  Wireless LAN Environment",
Graduate School of Industry & Technology Chonnam
National University, 2006.08.

[4] H. Chaouchi, Securite Dans Les Reseaux Sans Fil Et
Mo, “Wireless and Mobile
Willey-Iste 2009.06.

[5] 3GPP TS 35.206 v9.0.0, 2009.12.

Networks ~ Security",

5504

[6] Hoyoung Hwang, Namyun Kim, "Personal Information
Protection System for Web Service", Journal of The
Institute of Webcasting, Internet and Telecommunication,
VOL.11, No.6, pp. 267-273, December, 2011.

[7] YeWang, Xiao-LeiZhang, WeiweiChen, Jang-Geun Ki,
Kyu-Tae Lee, "Comparative study of an integrated QoS
in WLAN and WiMAX", Journal of The Institute of
Webcasting, Internet and Telecommunication, VOL.10,
No.3, pp. 103-110, June, 2010.

[8] Eun Cheol Kim, Seo Sung I, Jin Young Kim,

"Performance of Tactics Mobile Communication System

Based on UWB with Double Binary Turbo Code in

Multi-User Interference Environments", Journal of The

Institute of Webcasting, Internet and Telecommunication,

VOL.10, No.1, pp. 39-50, February, 2010.

Ju phil Cho, Sang-In Cho, Kyu-Min Kang, Heon-Jin

Hong, "Analysis on Characteristics for Sharing Co-channel

[9

—

between Communication Systems", Journal of The
Institute of Webcasting, Internet and Telecommunication,
VOL.11, No.4, pp. 251-256, August, 2011.
[10] Young-Hoon Choi, Yoon-Hyun Kim, Jin-Young Kim,
Jung-Hoon Lee, Jae-Sang Cha, "Comparison of
Spectrum Sensing Algorithms for Cognitive Radio
Systems", Journal of The Institute of Webcasting,
Internet and Telecommunication, VOL.11, No.4, pp.

195-201, August, 2011.

0] 7| (Gi Sung Lee) (3|9

° 19961 8¢ : FAItigtw FHiFE
st} (ahAAh

¢ 2001 8¢ : sATStE dishY
e sla) (Fakakap

e 2001 9¢¥ ~ AR : Y

= AFEAYS 24




AuEE A AT o83t o

BAA AP R4

Ol . 7|Dae-Gi Min) [Hsld]

* 20094 29 : SAThetm A9
QIEUE IS (3h4h

© 20114 29 : HAhetm A
ahel F41 (B3P

© 201149 39 ~ FA : FAYet
ERE B RCASE)

< Eop
HREL, FARSL GEol
™ & AMMoon-Seog Jun) ("33

® 19891 2% University of
Maryland Computer Science -3
St

* 1989 ~ 1991
State University physical Science
Lab 9] A7el

: New Mexico

g

™
=

grltle] Bek Q1% Al

5505




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


