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ABSTRACT

In this paper, we present the analysis of the characteristics of advanced mobile communication base station
with multi-band about power loss, power efficiency and carbon reduction considering cable power loss. The
advanced mobile base station system is installed on the outdoor for Antenna and RF part, and then the power
loss is reduced because the fiber optic cable is used between RF part and baseband part. If the cable power loss
is reduced by 5 dB replacing an entire the advanced base station systems, annual power consumption is reduced
total 49,038 MWh in the CDMA 20W, WCDMA 30W, WiBro 10W systems. Furthermore the advanced base
station system of annual CO, emission is 20,832 tCO: compare to 65,878 tCO:. Therefore the advanced base

system is confirmed considering green IT technology for the advanced mobile communication base station.

I.M B 2l FAtvlele] Aujxe] $-8 g7} Sk o) 5

As] s ~AdERS U} FEH0F o]4

2 sl ol A Ao g ArEE iy 718 7123 AR Rt o] Ak FAl0
o] A7} Folubwla FAdulolE] ARgake] FEslw g7} Q) o8 $ade 4S oS B3y,
Siek. eh A 7IAT Aso e olejdt Fu B2 laje] Lot AFE) S|NF F4o] de

* GleiEka Hxl-gek i ohhappiest@yahoo.com) ** vlel A s-Faled T (juno @ifre.re ki)
ok padoishi AW BT bakim @e.ssu.ac. k)
RIS I KICS2011-04-185, AHTUA} 120114 49 149, #E=735d4] 20119 649 84

642



FEA AT Azgel 99 2 SaEe A7 24

s

ol2igt wl-g Bkl HZole 2% RFY)
<5 FHEesle] BA8EES diE Sop)EA BA &
AL N 4 Qe e 2 7R 7% Afte)
=2

ol AL glet. 58, 7IA=E SAHIA]

I

EdelE B3t BAEES R 5 Qe
SDR(Software Defined Radio) 71&3 <lx]3Al

(Cognitive Radio) |28l 7Rite] zlshs]5 glowm,
FHE ZAFe] Apladhe dode vlelmeA
(micro cel) R AlEseh= 7jgol disiie we o
T7F AYE I gleh1]. T 7|2l AEEE Qe
v Fokgs i 2 s 24 5 oekst Qo
A= 5 QleH2]. 53] ol=idt sgatet 2 A7A
S L R e P e A= R S b R B = |
< 2 F o= AL /P

b B =elE v g 88 5 e
ATA Feetelt 5ol 4R A F)AF Ax
Hlol] s dolrw, olaigt ALl 7 |XFE =}
2f Al P8 nlasle], d¥aver 4 wbrAgz)
3 8 dAgeEN dAF]l m3lrsAel st
o] zslgr.

B = [A A A4 Sepve} o554l F3
T 2 7T Alzwle] tsled 7|&slglom, MA
Ale Y $4E 2Y 5 ol AA ol5EA ot
w2 7R S Azdlel] thste] Flgsllar, VAl
=AM 713l Al E AA A Al dakEE A
HAE, ' Aas) 58 EAsigon, vake) A
Eom FAE 9k

I. OIESN Fajs ¥ 7IXIZ AlAH

21 O|ZEN M= Sigt
T o]EFEAl Au|~EE CDMA, WCDMA

N N o S 0 ©
I ¥ & R AR S AT

WiBro7} g1, felvie} o] 554l AliApE S
PopEzke O7 13} 2ot e o] R84 FAS
o] $9313k09. 124 73S Alving ohed} 2ok

WA CDMA ARl 800 MESd o] FA3ke
T 3t 1,800 MeHS AN AFHASHPCS) 4 T3
T d& AMgstw Q) o] F ol EHs g Ful
t3(Up-link: 824 ME~849 Mi, Down-link: 869 Mt~
894 M2l AL 41,011 =, o] EFAFE 5,590
TOR F 46,601 =2 FAITO] -8 Folv, TN
WHsKPCS)-4- Fo He(Uplink: 1,750 M~
1,780 Mk, Down-link: 1,840 Mi~1,870 Mp2] 7|A|=
< 68,512 =, ol EFAITE 20,374 =02 = 88,886
2] FA=e] 24 Folrh

WCDMA A{H]Z== ©]5-8A(IMT-2000)-4- 3k
thd(Up-link: 1,920 Mk~1,980 Mk, Down-link: 2,110
Mp~2,170 Mb)S- AM&3lz glom 7|X)He 88,734
=, o] AT 26916 T2 £ 115,650 & &
43kar glrh

WiBro A8 Fole]Y(WiBro)4- F3l o
(2,300 ME~2,400 MBS A3 Folv, & 16,813 =
o] FAFe] &4 Folrk

2.2 O|EEA 7|X|Z AlAH

e} o] 58Al 7S 7 AR R 8w
glor), B Aol dubAel o] F-E4l 71X 4]
glo] e} ket 2 FAIA ] dis) Alsia
A} gk

DK

i

2.2.1 7IX= AlaE

o) ZEAl 7R A|~El2 =2A] BTS(Base station
Transceiver Subsystem)®} Switching System 2.2 1}
AL, 2] Al 71eE TREk] $lE AR
5o AR

I8 2% o] FEAl Alagle] EEEl, a7 38
AR 7175 Al2Rle) FEE BT Sivk A 7}
sofli A" oA" Aze BadAW steg A
sl D/A 7IEE A1} RF Als 2 Wgse] A4

ol oy (] D S o o N ol S W
R I A S A

EE(1) HERLY PCS( 1) PCS

IMT{:}

(WCDMA} \WiBeo

SKT SKT KT iLGU* KT | LGU+ =24

WiBro

§ KT aEs o SKT KT SKT KT oy

&

&
o

0 \ o o ] O D S o 0 0y
R Car PO R ey “}ue 26

643



54088 FA] 1106 Vol. 36 No. 6

38 3. 58l 7IAE Al R

FE7E B8 SN EE AgEd, 41" Ase
Mg $F1E B8 Yshs RPAUEE Fohd H
A/D ZMEE A YA Als g Hee F 2dst
=2 33 AaAe]E Pk

2.2.2 ¢t o RMMRIR Tl

2.2.2.1 QL 7laE5%

Z2] 7|AZFelE Omni <Y, Sector el
ADFF7NAZ e} Fo] A= T Ad
7 2 AAEHzE A FAlde] W] o] 3ol
= eI BRARA ARl 34 mlE] clolexs,
MEMS 9% & W& 29134 o] 22158 Aloist
of o reg Fabsle ok 7)eg H4sige
o, o}& AFA <keieka g,

ey 71E ATA teEele Bl A9
2AVEe] e ARA Ao AgElel gl &
AR A1) AFA SAlo] I, Bxljk A7)Aal 9
F Aoz QI3 kel EAAR ke &g
o] ujg- ke o] glow, st 91 <duiwd
225 Agho)| ule} ohA] A A Frhs Bo] w}
2oy, 2%t P22 B 5X4& 4] o=igch
ofe] o] 293 Ale] 2AER e8] gtEvie A

644

Iy AHE Aldsi, et T2 AL A3t
A7, FAE 2 AA Aol x of2dE ghe] et

oleldt W& SE3lA} o1 FEA 7RIS 7Y
g S w3 wom, Ao R A}
B3] W A ol5 A FoedgS Aol At
f3hs Fo 29 EY] 583 /Wdshe <k 7]
EEo] L= gl FAolch

2.2.2.2 fHXEIR 1eEY

FHZ 440 o] FAl Aulze] AT gef FAl
Al 80 SR JIAF AlaE FAlAe e 2
g Az 71ehEe] 8ol 7R8I gict old
e}, AP & AYEES R e Y 5F
71oll tigt 7leNdT 712 Alzgl 40719 Zhe
E FUAE 5 sl gk S50 A28 rlehd
o} o} FoiA 1 glct

F ol o554 Au|2e] Ful-g H e v
Zhzb AdEisie] AMs 4 gl 2R 310 |
A F FA47)el A% LDMOS (Laterally Diffused
Metal Oxide Semiconductor) SZ7)o) HI3} 36 %
(131 W — 84 W)&] o] d7}k 53-F 7H= GaN
AESZ7PL g e, o 2 AHEES 71
= AHFZ7 digk A7t AREHT Yk

2.2.2.3 71& ¢HELl Y IIXIZ AlA”le] A

o] FEAl 7R Alawle zA <k} ZAF
AR FAE] glew, 7RIS A FAIA RN
(RF Part)o} 714djY Aejy-s FA=ch 22 7}
AMu)xs HE AR Tl whFo] AR
(atelL}, RF Front End)®| £/7} delel slma
Au)x HE RS 7x]5o] sk Y AL
o o] E5Al M|zt Z7e] 7iAl=-E AAg=
AL AH anlE 7T 0|2 QI3 'hA wiEsk
Z7} 5o Aol 2=k weby AY Azkad)
£ 7AH, BgAQl 7RIS 4ol ZhEd /i o]
F5A 71 digh 2k Suisha gle ARelch

. KEMICH QHEILE & 7IXIS AIAH

3.1 XA 2B} Tl=

3.1.1 20lE oL (Smart Antenna) 7l&

ZHY 2} o} Al FAF ek 2 49 FH=
s} zhel kel abeHOmni-directional Antenna)
g F2 AM3lg.em, o] e Wikl A4agle]



EIHE B g A o

583 AT Axde] 48 0 danEe AGES 84

= ~ 3
Uz $0EE BE A5EL 7|AFY £5441 o
elutete] Aol wet Ao Axg deisle

Adeidom AFe o]5g FuM $pA1F 5 vk
by HZell= olefdt Als 7o S Fol7)

A3 shte] A o2 AElz vire] ofg] e

WE AHEshe o] Arslsict g Bl 119

Ag 3709 AR v 3709 e fARE

7 120524 FRElEE slo] Als 7] S 132

Zol= upHolr)

o)e} zro] 7HAe] JTFS- 2=4¢] 4~ 9lE =&
oz kv stedojd e wAdska As)
A Zhemye] Edehs Alae) vl 2 ol5g Fol,
SR Wl AR 2 ALsel ok R o)
55 TS Al Aol

aeht o] whHe ?** At s gl A%
of ez, S Al 28 SES S o153
At 21 152) = 2] Akl wel 7pHA whe
ofe ke JJ}E 249 1zﬂo1<Anay>—§— A3

A ek gk oldlel W] AL EAT] A
sesbt 252 RE e A55S Agdes
SeAlsher] ol4a FHoZNE Tolot v
AshE AAsked) o4

olsh o] wheEl qkelte] SIS Aoislel 54
Az (Ashes Wk A3 AdRow Lpalsla,
Ml Alze] gie F sl ews siar et
o] 2SN A dshs ke R ASE F
FAE ¢ gle gHEYE 2~rtE QlehK(Smart
Antenna)eh g}, 2vhE abelUE AR A4
S B 0 B B4 g Jo, A0 5
shz Qg wele) 59 g B Al e

Fﬁ
ot

)
i

}ﬁ

3.1.2 M7y ekElL ZiE
29HE cleue} tEo] HZollw o]5-FAl Afu]

7 B, AP AIAFE e e el A=

o 8 Al RES, A 53 ol
7] ) EL%L 7];(]5'!- /K]/‘\Eﬂ o -'TLzr:hs]— )\.q z}]?— A
Qhelt 714 Aely ok H2 0EE WA
sRo e 4 9t Fobr AT bt &
A} o] sk APA QP S Pt 2903
Ao} 2Ak50] whapAlel A AREA) Sk, 9 2
912 3] 2ol Mg AAF7| Wil oF Ay b
v a2 E #go) rhssieh

=5, Foi5 ATA bk A7 718 A o]

A 7IAS 2 A ol <Elvke) vl Ak
F4¢ 5 slok =g Yo B AT ek &
A 7% A oG dEE T ANz R Ha A
s AN Wl dAE e AHoR 34
oS4 98 Yen A 7IAF 2 FAV]
e grevbe} WigalE FRA Fgw el

3.2 XA 7|X|= AlAE

ZFe 714 = A2RE Z1A 5 2] FEob =
F11] o] F5A el 2 Z42te] 7RSS 83
3 glem[12], B3] 7|AS AHllA FAadAelet
WA 2 AL 4wk gl

ufelr] o] 2 Qg A En] W vk wljEske] 2
o] R el of=] Au)ag- 7|x|Ee] dAEE
FA|A o] wkAElch o)z EFAEE Akl 55
o] e AulE skeubel AFA] Qe 53 A=
sto] gheuhel 71 A e AolE AHSALS &
o & gl A ZIAFe] ApEEaL Qlck

Z9) 71A=- 1¥ 62 #5534 o] ZIA A
glye} sl shel Bl (A es
_9_1,}])011 M;(]E]o} oloU;] ok 80~100 m_,] 73101_0/]
coaxial cables Faf <-9]ofl Ax|¥ e}z 3=
th o]} 72 coaxial cable> Zo]dl] wal 2po]7} gl

o} oF 10 dB2| F& A S LA o]
g AHEA g st F9o] ZAS Tl Al

645



24183 =74 *11-06 Vol. 36 No. 6

Coaxial Cable RF
TE&4 1048

Fiber Optic Cable
HEd 4y odB

38 6. 71E 7IASG 2 A ZIXE ) A Ha

oM & e £2o] Pash) Ha o]2 sl
Y AT Fold b gisdeh zeh} # =F
M HES gl A 7|2 Axde 13 6
o} $=3} 2ol AFA el & HL3lo o2 o)
FEA AR AE SR VIAEeE 38 R
B FAAYRE 290 dxskn, FAdA) R} 7)A
A H= Fiber Optic Cable® <O ZA
coaxial cabel® 1§t HHLA L glole 2 Hol
sieh.

V. R 7IR1S AlARIS] HESE ¥
EobiE 2SN 2Y

2 Aelxe Aol AHEA] AR A 7
A= AngE felvet A5 Al vl3e] Y
aud 3 R ES & sl =8l AYA
o thated 7 Es}sick

41 Mgg B4

£ 12 FAe] 7IAF AawE 2 Az, Fa
A2y R-e} ey AnAddz S¥dsle BAg
Relct.

et E3xt Azo] 20WHFel CDMA7IA|F2
A2 A, Qteute) A SZo)alolol A
sl Aol AYeAS BARE] daix A¥EF
ZIHPA)= 30 Wo AHE FHE 3lu glod,
WCDMA 7|A53 WiBro 7IAFE wlabriA| 2 3
Z 23AY R} L 45W 2 16WE 2317 9%
£ & & olvk =3 A¥FEZI) A APk
A 2AAE L Sl BlEE o 70~80 %2 v 8-S
o4 = sich

wer] 7)AF Ala"le] AP a4 BAs] 99
A AA 7RIS A" A™AanE AR
HlFe] & HPAS F343S sk 7o) vil¢-
Z93F 84olr) ol Agkd A 7R A|xE)

646

¥ |aRAdRwh| Ay
Ant - 20W
HPA 125.5 30W
CDMA LNA 11.2 0.1aV
Module 42.9 0.3V
Total 180 20W
Ant - 30W
HPA 190 45W
WCDMA LNA 11.2 0. L
Module 58.6 0.3aW
Total 259.6 30W
Ant. - 10w
HPA 270 16W
WiBro LNA 216 0.1aW
Module 36 0.30W
Total 328 10W(40dBm)

& o Fag ey Bl ZIATeE2A F
2] 7iAFe] ZF Mu|aE 2 sIA e RolA] tElut
2 7= Aol AHEAE 2d 7] o
Folo}, ¥AM-E FUg Mua A RS gHr) 7}
T3l Fae] Z)AFellA AR’ HPAZE U’ &
& FlAvhe 2702 Axksioth w3k F9 7)A]
ZollAe] Aeld &AL 10dB R 7F3tsdch

F 2% AolEe £4o] Folur ol ulE HPA
FHAH L 458 ghold, 23 78 o ad=Z=
viehdl Aolch ol EE50] Zele] CDMA 20W 7|A5
2] F2hg K AloE AYEalo] 10 dB o|BE
30W 22 HPAY} a7 gt et A4 71F]
F A2Ee] A9 Aol £4E 6dB 2 EY A
11.94 W | HPAE A3}l % B3] Aula #
we2|x] gur} 7bssich &, AlelEoae] AHEA
< AMAZ AA 7IRFE] AS L ARAE
#u3HME HPAE A7) S8l 285 29
AL #4435 FE ¢ U & 7 sick AlolEe
A3 $£4¢ 5dB AET gaATvzis F4 94
2o oF 32% Axe] FH& /M HPA A8 AM-
1% 7Fgsith oA A ule) 7o) YRS Al
"] A HYPiulx HPAZL AR|sle ¥]5o0]
70~80 %l A& ks, AR 828 HPAE A%
FERA AA Z)A]Felre] AH s A3
Y 5 e AR Y 5 gk

Ao BollA e} AeEals JRAlgE AAY 71A]=]




/D A g A

SN 74T A2de] 49 2

ek ditas B

H 2. AolE AHEA A W HPA 2808 Wi

HPA Cable Loss
28%4W) |0 dB|2 dB|4 dB|6 dB|8 dB |10 dB
CDMA
20W 3.00 | 475 | 7.54 | 11.94 | 18.93 | 30.00
WCDMA
30W 450 | 7.13 | 11.30{ 17.91 } 28.39 | 45.00
WiBro
10W 1.60 | 2.54 | 4.02 | 6.37 [ 10.10 | 16.00
50~
—=— WCDMA 30W /l
40 48— COMA 20W -
A WiBro 10W__ /
2 30 .
8
3
& 20 //
< / Pl
T /
10 /
0 ; : . ;

Cable Loss [dB]

T2l 7. Aol HH&A] wkE 27 HPA A
739 BU3 AnEIRE FesPEsE HPAS 24

< o gleh AelEe] A A4S 5dB Awwk 7
ZA7IHetE o 2] oF 329% AL &Y
< 7P HPA 2AFE AHgslel = 7hgsich oba Al
& nkel zho] ZAS Alagle] AA A A v ekl
HPA7} 2pA8H= B]5e] 70~80 %3] AL 2hekebd,
A2 82Fe] HPAE AME-sluaa] A4 7|A5lM ¢
AY aweks FA3] Fd 5 e Aoz g 5

E A Aulag=l o554l 7R
2835198 74 AdA A Atk tisie] A
Akgit), 741 317} DBell k2 sl 2568 71X
= AATeE 20WH CDMA 56,4213, 30WH
WCDMA 10,0723, 10W3 WiBro 11,255%¢|c}
(‘09. 12%¥ 715). o]& o FEAl Aulad AA 74
2] 42%, 9%, 67% 77} ddshs o)k
ol% mletom A7t AH AweEks AMEI A3
CDMA 20W 2 88,964 MWh, WCDMA 30W &
< 22,904 MWh, WiBro 10W 2 43211 MWh=
% 155,079 MWhE vepgdtt o] 233 Bz A4
Aols ZH¥EAE 5 dB AL 98 F9+e 4

28,132 MWh, 7,242 MWh, 13,664 MWh & & A%

AR 49,038 MWhE 71431 Sk a8} o)=
g AlnelS AA ZAYE HPolrh 1= ER 4
o] AR AA 7|R]= Al2EE 20%, 30%, 40%
7AX] x24]sledS A5 AY Az & 33 2k

o] Ao ufzd Aol £4L 5 dB £4l A
A F AlaElE 20% =81EIE A5 A7k 9,806
MWh, 30% = A] <7t 14,710 MWh, 40% =
Al 47k 19,615 MWhe] A8 A7 4= 9le AL
2 vepdtl ol3d Fas Aol A 21
A gk Al 7R Fe] A EE 2 AHE
Al Azdell Eap) ole ZoR Atgsch

E 3. Alo|d AHEA 5dB HAYe] wE AHA7KMWh)
H]iL
Au) s ek =sl&
(MWh) 20% 30% 40%

CDMA |&HAZE=F | 22,506 19,693

20W | Az | 5626 11253
WCDMA| 2318 | 5794 | 5070 | 4345
o [

[= =R |
¥ Ao AlolE AHEAL /R A 7
E]ﬂp,] [}

R
el di
N

>

H

flo .

<

[e]
5 T
£ JWska olaldeks: wiEsRS AkEsilch A7t
ol4kslukl: wiEake| At ) il
Y ebpulEAlgrt 283, £ =#eldEs IPCC
(Intergovernmental Panel on Climate Change)®] 7}
ol=glela} x| AT EAANE WA AS
slgdch o] E wigto 2 Az olilslekA: WSS o)
< A (1)~@)el dijisted AEE 5 et o
v 2 =R AHe] olilslets wiEAEkS
Axksla g Al 3y A-8-3kdch

?
rio
r-N

A8 45312 TOE) =373 £ 2 2(MWh)
x0.215(CAHMFEAHAS) (1)

A H e el EA(TC) = HETOEx A & Bkl A4

(0.1213,TC/TOE)=0.0261 (2)

647



FFEAI3HE] = F4] *11-06 Vol. 36 No. 6

A2 o] Akal R Al £ BH1C0,) = A R B 4 . EKMWh)
x(0.424TCO2/MWh) 3)

CDMA 20WF 7IA]=re] A% ol szt
37,792tC0,2] ©)4E¥tAE wEs)e], WCDMAS}
WiBro =3k 947} 9,730 1CO,, 18,356 tCO.= 717}
wj&3sle] & 65,878 1CO & wlERtc) 31A|qt Alo] &
AHEAS 5 dB 2l A 7R Alagelde
A7k ¥ 20,832 tCO,9 olAk3rAE wiE3le] 68%
g5}t 9k

7} o] FBAl AuladE Ao]E HHEAS 5 dB
29l olikskuia Ardeke £ 49} ot A 71A]
F A2"E 20%7R =439S A5 Q72 4,166
tCO,, 30% =3 A] QA7) 6,249 tCO,, 40% %93 A
A7} 8,333 1CO,2) ejatEletA-g Azkiabl 9l A
o2 AkEggich webd AlolE MHE&UL 2 2
At Z1AT AlaEE ol isRtAe: wiES diE &
oA ol 2™ IT JIeE AHEE o4 S 9l

E 4. AolE AHEA 5dB Bl ok olakslerr A7
(tCOy)HIE

off

olaksluka W% ZslE
Az (1CO2) 20% 30% 40%
CDMA 20W 2,390 3,585 4,780
WCDMA 30W 615 923 1,231
WiBro 10W 1,161 1,741 2,322
A | 4168 6,249 8,333

A ANAF A2 AFA oY 58 94
gt ohg g 948 5 e RS 29
of AAjslar, 1A Azl 4= Fiber Optic CableZ
dFghe 2 Falle 71x]F o)A Coaxial CableZ 3
3} sk AHEAE glolls ol ol 7IE
7|1A =5 FUdgE Aulx AvelA]e) grot sbssid
A= Ao HPAS] 2EHHE Y 5 lo] o]
Az g BAERe A7kske 39E el e
2 M=

Ao)E A =ale- ANAAgE 2l SRS A2l

648

A 5 dB9] Aol AY¥EE Al AS Fll
7R £H A oF 32%29] £3L 714 HPA &4}
A F ole] AA JIAS Aladle] AY Awsd
£ #8438 2d F e ALE FAER dA) A
Bl2 &9l B4 87} DBl whEw 20WF CDMA
56,4213, 30W WCDMA 10,0723, 10WF WiBro
11,2550, o|Z vlglo g Ala) AlojE AHEA L
5 dB E29¢ A4 AY anske 47 28,132
MWh, 7,242 MWh, 13,664 MWh T+2o]n], & ¥
AR 49,038 MWhE 7+4sH "ok ol siw
A2ow-g AA AAYE 7fold, A 71A= Al
2818 20%, 30%, 40%71A] E318151E& Sl 2t
7} 17} 9,806 MWHh, 14,710 MWh, 19,615 MWh]
AHE 27 A 4 9ok

w3k olabsiwba wiEeRE: Fo) VAS AR
A7t & 65,878 tCOE wiEsIA|E Alo]E HHEA
<5 dB EQ A 77T A2"edlide A7t F
20,832 tCO, o)AISIEEAE wiEsle] 68% WrAaEzt
3} gck o] g EOE AAY 7|X]5 Al2E
2 20%7HA] E]1813E 44 A7t 4,166 tCO,, 30%
=38] Al 2d7) 6,249 tCO,, 40% %= A 37k 8,333
1009 olAkslrtaE A7kaT} gk webd ok
g 8T 5 gl Aol AHEAE £ A
o) 1AF Aawle AHEEY A¥E A7t H o)
Abslera: Aol A7) glel 2”1 IT 7|42 A80]
7Vsd ZloE Alasld

I~

ik,

t 0

Ho
e

(1] J. Mitola III, “Cognitive radio for flexible
mobile multimedia communication”, Proc. IEEE
International Workshop on mobile Mutimedia
communications (MoMuC) 1999, pp 3-10, Nov,,
1999.

(2] Ao, e, FolE, Aol “de R AT
A 7|1AF ke, SEIREEREIR], 18(4), pp.
61-71, 2007.

(3] dwe, A, A, AT, <A A
wid qkelubg 13 Tl 2 A} A7 <l
o) slen, gradalehekEE], 2006), pp.
27-38, 2009.

(4] C. Zhang, S. Yang, H. K. Pan, A. E. Fathy,
S. El-Ghazaly, and V. Nair, “Reconfigurable
antenna for simultaneous multi-service wireless
applications”, [EEE Radio and Wireless Syposium,



i o AY-E AA

OJEEA AT Axde] A L SauF

o
)
L
o
ik
i

2

o

2007, pp.543-546, 2007.

(5] E. R. Brown, “RF-MEMS Switches for
reconfigurable integrated circuits”, [EEE
Transactions on Microwave Theory and
Techniques, 46(11), pp.1868-1880, 1998.

[6] A. E. Fathy, A. Rosen, H. S. Owen, F.
McGinty, d. J. McGee, G. C. Taylor, R.
Amantea, P. K. Swain, S. M. Perlow, and M.
Elsherbiny, “Silicon-based  reconfigurable
antennas-concepts, analysis, implementation,
and feasibility”, IEEE Transactions on
Microwave Theory and Techniques, 51(6), pp.
1650-1661, 2003.

(7] Fsh %4, 2%, “SDR 2vhESHGY
API®} Usecase”, $H-31213"8F3]=], 33(2), pp.
335-341, 2006.

(8) WWAA|, “o]-F-F FIREAHE FEARE-el T3t
AT 7IAF 3E3E S, Ihdd AR
AteleEhed, 2004.

9] R, A oS A, A,
2001.

(10] T. Wy, R. L. Li, S. Y. Eom, K. Lim, S. I. Jeon,
J. Laskar, and M. M. Tentzeris, “A multiband/
scalable reconfigurable antenna for cognitive
radio base station”, IEEE Antennas and
Propagation Society International Symposium,
2008.

(11) HAF A3, “LTE 248 7|2, gl
&}3]%] pp.41-48, 2008.

(12) 258, Fade), 7, o3gh “Wave 2 T74L
A7t sfolv . 7158 UAH E3} RF unit A
T, W78k, 57(9), 99. 1660-1668,
2008.

(13] IPCC www.ipcc.ch

(14) oA A AT www.keeire.kr

2 & 2 (Sung-Kon Oh) 34

1988+ 29 A-eAFR A
Apgata &4

2000 89 =AY F
Algstat AAp

2009'd 9~ S A
Algaka uhalA

<¥A]Hol> VLSIAA, OFDM,

4G ¥ WiFi, 29 EZFu)a}

oF = 2 (Juno An) 34

19931 29 A3t A=A
g7} £

1995 249 A3|ea HAF
g AAD

20073 249 A HEa HA-F
gha(akah

20014 2€-~20104 24 ¥+
AAzE4 3] =3

20100 39 ~&A) wledalgstdT s o

<A Rol s#lE AUy, AxulA A
(EMF), A=A 34(EMC)

2 5 7 (Boo-Gyoun Kim) 221314

1979+ Mgt Ha-gstat
EAEED

1981 KAIST 7|74t
IHFEAAD

1989 University of Southern
California, AAFE-atf(g-eht
)

19973 ~1998'3 Univ. of California at Santa Barbara
W R

20041 ~2006'd AR Abs7|ed Al ¢4l

2008'd ~2010% A HEhaL T &=

19813~ SAelR A REAARFEH wg

<#AlEok> EMI, EMC, $14F wid sHelvy SiP,
AEA

649



