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The Study of Analysis Algorithm and Wave Characteristic
Control Environment for Wireless Communication
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ABSTRACT

Users of the Information Age, IT usage patterns of the wired broadband information services and various
forms of the same quality wireless multimedia services are required.

Changes of these times the next-generation mobile communications (IMT-Advanced) has emerged as the necessity
of developing its current voice and packet data communications on the move in the high-speed 100Mbps, 1Gbps in
stationary and slow data transmission rates up to fixed-mobile convergence based on needed to provide ubiquitous
service platform for the realization of IMT-Advanced is the time for preparation. In particular, 3-5GHz band, focused
on mobile communications can be used to secure the necessary frequency band relocated and the existing crosstalk
analysis methodology developed for the services rendered, and the frequency of such results to obtain new spectrum
for IMT-Advanced for the country to secure the frequency characteristics and IMT-Advanced 3-5GHz band for the
radio frequency of the characterization techniques necessary to develop a national wireless communication interference

and frequency-based technology acquisition and management skills were identified.

I.M B o] DTV 3t 995} 230k WiBro o] T3
ol AAE $ QlEE dlgdml gleon B3,
Sa]}el= IMT-Advanced TRl o2 700Mk IMT-Advanced?] Ftied AL Au|2vo) x99 &

* Qs AzpAle] gk FA15A41 2 RFID/SUN %-74(kjy114 @ wonkwang.ac.kr)
= E D KICS2010-07-345, AUz} 20109 79 30, FE=rAedat: 2011 39 8

3N

www.dbpia.co.kr



221813 =] °11-04 Vol. 36 No. 4

= FUHRE 3400-4200MHz ¥} 4400-5000MHz
9L Frde Aol e Alskste] WA
th 3~5GHz tjo: ZE W=e] Av F3 54
o] Wolxlrh= olfol e ol5eAl Brke
A LANF} 7& 7|%o] 3]34 mi= hot spot A
AMulzell | Aifeirhs o= 3~5GHzH T}
 w=olell HAAel S Holw glew, 3-8
Holrjel Fuia Ik Rk +4AAE A
skar Sk Adakelrh

53] 3400-3700 MHz T35 B2 vwl=o] &
-8 Hold Reg 98 R 7heAdel 44 o
e Fskar 9l 914 o8 =7 2 SI=AT
T AR 4G Tk o] 8l AR A IS
FAgstaL glek olell whal| g, LRk, i e

#el 8 METE 2 wvke FAeR B

2
old In
ol
L
i
Y

=t
N
ol
_?{_1‘

K
30,
au
=)
Hl
©
Y
~
( [}
T

o of
e
&
£
i),
:onl—_",
jﬂ

o
N
ey
N2

N
iy
o,
o
N
e
=2
2 ol

53] Qes} Selehs Aeld Ashge) s
S, CHl= $14 98 W) B4 el 94 7
APNE W 9 ol gulE B Frhld ke
$A Al ] flstel 3 el
ARATR FHe) AY, AF D AFA w5
94 o]

. FMEMAA- HEST &

2ol 554 AMIAE AlFs] Slsixe F
o] Falg e Zo] AlgEelel & Zloln, o]
£ SI&F 5 GHzolsl =] HapAl4l = 3.4 GHz
ol4 5.0 GHztH*o| FU3&F IMT-Advanced $-¥ti
Hog HriEa glrk 5 e =AA e E
AR Fa AAE s AT 5 98d
ofe] ARA I 7 Bl P F&
FAZ dFEek oldl IMTE AEsls 3, X
2 3= 58 3400-4200 MHz, 4500-4800 MHz -3}
= FelA] A F=TE] TR S =E]
gk Fee] & 531 Foln, IMT-Advanced,
ARATF=2] A s SRivie 2 e
S HAp] 23 H71E Ao} olo wE I
WS AS3 02 AAsle] ITU Barxe| vt

[e]

ok

|

At 3] w2l AA Asar
o] Wby, CUE S £4 Wws) A ol

wW
—~
~No

A4 A 2 S o] 8NlE H2 Tl F
Ash= FAAHQ FAdel dlgsty] ¢lste]
73l AR e A3, AE 2 olTA
REutel| o3 7H] &E U AAIE ZA4]
S Fske T REAEHE AAERILE okl oY
2 IMT- Advanced®} HAA]F-=7F 7HAd3k 4]
< $8k v ES Jepdch P v =24
AR =7 IMT-Advanced 7|A|=7ke] WA

tlo

8 HaAREAMCLH ), oo IMT-
Advanced W7 Zre] 7iA<dEks wEslr] $1&
35 EA1A el #Ajo] 7153 Monte Carlo HFHo|
2 =9deh. 3400-4200 MHz, 4500-4800 MHz -3}
T el AT T ZAF, IMT-
Advanced®] F-f7]E3 74 S, ARl
w2} Al Fa b rbssich o 1
i b e P i i e s P A= ) i v R B
viehicy 2

20-34GHz F34 99 FHA+F
gk otk o] Hd FollA g,
dE /e TAHSZ 2300-2400 MHz
4G TR FE&3e WS A
ITU 3#23(A3 F1334)E Fusrz 3}
t}. 2700-2900 MHz th
H F7tdA FFAT

T
tlo r

o o
18 a oo

2 i o ol wo

N,

e g
flo

[>

g

an)

i

°

> Single Case (MCL': » Aggregate(Bs/Ms) Case (MC S

02! 1. Cc-Wl= A=} IMT-Advanced

Fig. 1. C-band satellite base stations between interference
IMT-Advanced a scenario

E 1. 2~34GHzHY It 2 =Hd e
Tabel 1. 2~3.4GHz band public and interior

T Lo At
(MH2) o 2 =
7 Slo]HZ,
_ ] EA 4
2300-2400| A EAl a7 | mAMWEA =

rd

2

g

7 o = - = z
_ . I8 o] ¢
_ =4 1 © 00O =
2700-2900| F-g-F-Alaks] | 2~9ldl S, 23 deld

www.dbpia.co.kr



38 dold 2o ¥
T slort, elel AAAos
c 18 A AL

3.4-50GHz w¥o] 4G FTRFulez xA]Hd]
meh A AL Fl dlele] 2 Sl ke T
4 2ol AR Foln o]2 % 26l Aelslelct =
3] 3400-3700 MHz F3k¢ e wl=o] T3¢
ot B3E 98 Tf 7FsAdel 3A4A ob;zop
el 9w, 94 o]& Il U ATA TS
Ao 2 4G FI o] o) 73 BAA JAS F Z;q_
S glek F-FAIRl el 2148 3400-3700 MHz
Falge gdelx] Flolrjele] FhadF Azl g7
dojtie] 7% oF 360km, A1t Zlolrie] A= oF
45kme] A= o]Ae] _:ErLEM kel IMT-

leoo

Advanced®l| 257148 Aesphd Algkdel 370
A FIRE it 7]"5—5}1’/}.[4 &
WPSF ~#Ef] Falofx] §elgh MRS §

gt SR =3} IMT-Advanced A|l=®] A4l ==}

[E1Z 7152 ohga) 2ok

- e AT kel IMT-Advanced 714
=+ 7ke] 7HAAAAE

EI

- AT QY of7F 5~48° WSl whE
ZH1xA A=l : 39~56km
- whd AR E2x(107W) IMT-Advanced

71?4%7&91 THAARE
AR T= qreld of7h 5~48° Wislel| o)
E ZHdxA A=l 43 ~ 82km
- o AR B IMT-Advanced &P
7] 7kl ZHAKE
whdy] o]8 BxMistel] w2 HEA A
2] : 0.5~1.5km

ofl ¥ 22 A#A|=ell 27 M-S AA

E 2. 4~50 GHzUY it 2 st

Tabe | 2. 4~5.0GHz band public and interior

T
e | I | A= ERkr
(MHz)
3400- | 3-8 33 Bl o]%ﬁ]—g—,

(<] © 0> U]% o o

o o
3700 | At #lelr] FAM/W

Z A=

A==, = =8

3400- | AAA | 9T e °l°£574] >

5000 A sk | 1Z¢M/V\g .
ol AA T, T8

\_,1_

989 (dBm)
428
24

1 myens
59 W oA
meane

10 180 1.2 18 20

a2l 2. AYAEol ©&t Path Profile
Fig. 2. Ground/shelter for Path Profile

3]—7] HEH 7‘],}—}04?—{}_.4 X‘LJ—]-—L']'F/]/q RFMS)E
olgaiel $effRlel AAl 2851 AT
IMT-Advanced A& 02N E] 7H]<ddks 3]
3 2A e #AE Aot

. FMEL S| AJAH ALY

3.7GHzH o M/WHiHe] =] =AU gk
= TAHEE theetEYe] Fde A9EA A
23k =gl 3.7GHz9} 8GHzH Y AdEA]
A AlzdE 5318k
Al2~El-2- MIMO (Multiple Input Multiple Output)
FY A S Alz"ow 4o $Al <kEuel
87hel =4l sheluE o]8sle] 100MHz the5-<&
2|5k} Ale] #7 AFS oai]= =] A
sAl=o] Hasich 2 AddellA
= A dE =AY 33 olstEke] A9
= =

_,Loﬁ,

N

h}%}—a— vhepdict.

MIMO 4l Ad —’i%é
Mcps?e] =2 PN A135 413 }—— ] K}/\E“.»]—
Al AlzEl e T4 %D‘r IR EL
AE 352 AE HhrelA A Alde D/A
Hg)el| ojsle] opd= o AlE 2 wigkE|a LPF9}
Up converteri E3lo] RF Fa A= wske
F 99 FF1E A a9 ckeldel Aled
o] 73%%‘:}. o wj FAl Alzglelx] AMg3h= RE
32 10 MHz Rubidium Oscillators A}-8-5}e]
MIAE B e ) KekelA] ExkEch 12 4e014] 8
el 44l ekelut wlellx] 419l Al%i= RE 22914
ol Al B3R AlelEe], APyl RF AlSe
LNAS} b= vk ZHElE 74 4 A/D Wt
712 §l¥=cl g A/D HE|exe §1EH o}

313

www.dbpia.co.kr



221813 =] °11-04 Vol. 36 No. 4

3.5~3.8GHz

17
"""" e Unl] (e | | [ ? 47
Rb Osc. DIA m [ —HPA 1
G sz 2o | 2
% jEEI—HF'
Controller Ef ‘ IHPA

Jg 3. #A A" e s
Fig. 3. transmission system block

Baseband Unit
ow v T

[oPs ] o RELrE N
Digital Timing [—| Speed

Ganturis P ‘!ﬂ g

OsP & 9

Data Channel Analyzer(SAW) N

Storage of

o

T2 4, 5 A AL
Fig 4. receipt system block

[

Patch Omni

T

i Up and down

=

(upto 9 m)

<Al 71A=>

T2l 5. MIMO £5041 2 A~ e e
Fig. 5. MIMO transmission/receipt measurement system
block

g2 AFE uxd Alze wslsle] Ad B4
RER Al A B4 REAE 25 AD
W3] REeld 53 Al doleE o] 83}e]
e EAS BAsles 75S et
B =4 IéE & ApAlo]5-5Al Al2El 2 AH]
100MHz FH 2] 4%8 tl5<t

b A% B4 A9 BAoR ApNEgi &
slgdeiale] AuEd AR g8 o5 Az

o} kel wlAFe] 1W olslel] %
& Q=g AAlstsick

MIMO A8l olg3le] 41 Ade B3l A
Selolle Alse A% el k) Azsd A

374

oAl el AAsh st Ak e A
A7 =9, olelat el clat =
SEekd A A ) Slep gl

ek el A sl A%
P %J%M PreE
Aelde Aemd Ade 2 shish AW o

Ll it

o
)
al
>
z Ir
o2,
o
K

3L o= ¥%F AbiM(spatial correlation) 5432 oF7|3}
A

o, Ziko U‘S‘Jr%ﬁ‘*i QAT 72)7h hejxl k)

s ek A ijioﬂ EHfsﬂ AR} kel g
Aedgpabs Za Al Elelx) thEekE} A4l
B3 ol A3t 2o}

+oo —

H(rst,r)p (t—7)dr+n (r5t,r) (1)

— o

y(t,r) =

4.1 37+ Az (Spatial Correlation)

s qheluRe] Zelle telv 2xpzke] Azl
ufeba] g7l ZHL;H A BAE Zon o]
il 7:“_1_:;} 37 AR Ager ok dubdoR
MIMO  Alz=glell  Qloix]  F7k At Alee
AS(Angular Spread)®} 4AML, reluzke] A=]e]
A ASTF A2 7 AR AlSE AR,
Qlazre] olteL} o]#o] 0] vkl 7,2 AR,
Steluke] A7 "Hold8 Aolxlc}. g7k At
=] AE 2ol MIMO A Aldelld] Fade]
Holwel Ad geF M‘O—O ARAL FQ vz
eloleh. A (D2 F541 skeldel glelA Hste}
Qe sl 22 ) AR k5 b
A FA kW] oA ARkl T B4

32 AR AeE Yepdiop
Pkl o =<, ,H

(BlH, — B, ) B, ~ 24, @

Ok O kyt

A7, < H, . H,,>< H St ¥ 37

A ANl Bl- 19} o, & A7 BER k

www.dbpia.co.kr



A qreldel ¢ A ke ﬁﬂowoﬂ ik
FErgAfelet. ofgralxe] g2k At Al 71
%ﬂlxﬁ AE AR AL (D)3 2 °PE1M A
T AR uhre] Aefghet A (D& 3 A=
3t olgTelr I A B R0t RysE 2
w, ol A 3)¥ Ak

BS BS BS T
P11 Pia  Ping
BS BS BS
cee p
Ryg=| P2 P2 e ©

BS _BS BS
|PNAP N2 " P NNy

[ MS MS MS
1 P12 " PN,
MS MS . MS

_ | P21 P2 Pan,
Rys=|"20 "7, o

MS MS MS
Nl PNg2 =" P Ny |

D dele] kAol cisge] Sal ket
SHA A A A, MIMO A
oM e Aa A2 digh 37t A Alses
A7 Sl Ryt RysE A @) 2] Z2

(Kronecker) 3= F3l d=r}

Rymio = Rps®Ryg @
42 g 22 Y IRU EX
3 Q.

MIMO A|ele] ad $
5 e 9 4 g
(mutual information)2] Ztizteg A=, o]
A (5)% ek

o
2]
]
=2
l__‘_

C=log, |det (I, + H Ry H")|bps/ iz, (5)

1714, 1
= £{pp }—e— 3
matrix) S VERICE A Seke A 7ol e
W= FE Hgo|7]e %‘{Vi—i Aol sl
S Fg i S3Kergodic capacity) 22 Al

do] 85FS wlawst ol A (6)9F ek

Npx Npel 5 aedolw,

Alzo] FEAF = (covariance

Cp= F@ log, det (]:NR+?]?X ?i) bps/ Hz, (6)

C=log, |det (Ty + - H 1)
Q)
min (Np,AVH)

-y

i=1

P
log, (1+ NT)\i )bps/ Hz,

A7V, p 2= FA LEETE WhAbEE A
o) Fqe e A= H 279 o] ohd ik
Zhe Ui, el Aol ezl A% A
ote] EElEefRl Aol HEEE daelE &

AR -8 A P Ao AegonA

AR 1
o] 7w, 77k BelEl Ade 7re %

min (N V)

C= Y, log,(1+\,SINR), ®)
i=1
1714, ARk H”‘“l rxe Ade] RE=
5 vehle, ole Ad B 7FsAE veiie &
2 gEpejefe]r)

4.3 X|o1 Aj7} Diatolgl

2|47t 2= PDP (power delay profile)
Z3} 2ol X|7rel] tgt Ad dH A~ Suto]l A
of mE grolck PDPell thgh dubx{el A&
o= AA Az A Ak 23k i~ S5t
(t,7)5 ol&3te] vk o] Aejgich

a8 e
0

= o

Pt - =g = ElIR(0,7)P] ©

A7V Tz Al A,
2ol vhal ok Azel o8 4
ehile h A Qs SRelek ol4t Ak A

¥

()
2ol A o4k x|l AZRE ksl T A
2 AE LY = AY¥LS pppe =L = A
o ek & 4l AHLS e} o] FoizlckM

www.dbpia.co.kr



24153 =52 °11-04 Vol. 36 No. 4

stk el disf wEAge] v =
23 Ay} ed o] #HLET  PDDP
(power-delay-direction profile)e|2}x -2},

Pt - ay—o = ElIR(0,7,0)P] (1)

w3l 2ol A7k PSD (power spectral density)
2HE] Ade] A7t gk o= 5A4S A
otk x|ed A)z7ke] PSDRME it Al A7k o}
w3} Zo] 73 & gick

ZTiRh(Tz)
ZRh (Tz)

= (12)

w3l §] A8 o]83le] RDS (rms delay spread)
2 7o,

Nﬂ.l

[N

Diln =7V Ry (r) |2

ulzlx] RDSE Fak d#A tiod=3 33|
Ade] o AR 23 AlE7r 714 ISIS AW
4 ol 0% A FvlEolch

5.1 ZXZH| Calibration

=2 A|2xEle]] tigl Calibration> Ad AR-T]<]
Sl el a7 71eEe oo

galsly, AA =3 A umm ES %M o=
Aol WAt 24 dolelel AlaAe A
CalibrationS $J8F 8 438 &8 o} 7).

<> Baseband A132] gFgA] kel

< A7} Isolation =A

+ A4 2] Dynamic Range =]
Al ]’“‘%*:H RF =9 34
Al oLt Cable«] loss 4.

>o> N

<>
> ==
&

5.2 RFGte| 288 23
RFSH 4Aje] 290 Akl ol o kA
Az AA AelAE EAeA ke oE Az
AZE A1) eh A Hieh, ol 3 Asse] o
e 0% AAsl] 3 thesh 2e

[o2

5 B
s H
9O x o:

S 83kt

RF Module At " RF Module
RX tenuator X
RF signal
IF out IFin

D comerer

T2 6. back-to-back A Al2Ele] BE rlole])
Fig. 6. back-to-back measurement system block diagram.

53 20¢ 23 0|5 EH
EpA] A 2Ee] AR A} 218} wlolm RS} 4
Agel o A% dhem sl F4] shiel
R OhE w ghe] AsE] SRR AolE zhmr)
olelgt odeke 7t 4ol whe] Alsel Suke 4]
sk, SAE gomtE A48 1wy el 5

A e

H# 3. Tx Isoluation
Tabel 3. Tx Isoluation

Antl Ant2 Ant3 Ant4
Tx1 6.8dB -25dB -23dB -23dB
Tx2 -30dB 6.7dB -29dB -32dB
Tx3 -26dB -28dB 6.5dB -25dB
Tx4 -35dB -34dB -35dB 2dB

Noise level : -40dB, bandwidth 100MHz
@ Isolation W =}o]7} 30~40dBA Eo|
w, elAAde] AlF#Moe] 5-10dB AER A

G2t AF S FA] 9 Zlow k.

3 4. Rx Isolation
Tabel 4. Rx Isolation

Antl Ant2 Ant3 Ant4
Rx1 -36.5dB -66dB -65dB -66dB
Rx2 -63dB -42.2dB -66dB -68dB
Rx3 -63dB -65dB -37.7dB -66dB
Rx4 -63dB -65dB -63dB -38.1dB

$AEHE 5~-10dBE Erpd, $41 Atten 30dB,
cable loss 3dBo|™.% AMP Gain 23~28dBE X
oo} g

www.dbpia.co.kr



ol FEAl AdA A A5 o e

==}

Hol) 5 -

i)Y
M

28 7. A Akerlel 1A 2 AS7] AEAE o
Fig. 7. Channel sounder sink band and measurement signal
wave

vi.d B

B =2 3.7GHzY o Mywtlge] = =
chgabele] Fee] s}

A S SAleR
EA M) 913 W=l 3.7GHz9 8GHzH
o A5 A Al=wE FE3ich
SAS T3 A3 Al o] zho} S
E] =1

glodol & ZAo=w
B]7}A(NLOS) 3H4el|4]:= 8GHz
1}o /\] /‘CE:IO :] E Lq] /K]

AA| 5GHzol3le] o] 58418 Ful gus) 7}
53 de ZAEs] & of IMT-2000 "2} 9.9}
IMT-Advanced A|Z=Ele] 3%l 7|58 =3k 4=
= Fdg dde® 3~5 GHzr} Agst vidql
galslock

F

o

o
e

it

I1Ed

(1) TITU-R Report 829 Calculation of the probability
of interference, 1TU, 2005.

(2] ITU-R Report 525 Performance functions and
protection ratios of analogue and digital
modulation systems required for spectrum
utilization, ITU, 2006.

(3] ITU-R Report 974 A procedure for modelling
receiver intermodulation characteristics, ITU.

(4) ITU-R Report 826 Examples of band sharing
by employing spread-spectrum techniques, ITU,
2003.

(5] ITU-R Recommendation SM.1132 General
principles and methods for sharing between
radiocommunication services or between radio
stations, ITU, 2005.

(6) ITU-R Recommendation SM.1055 The use of
spread spectrum techniques, ITU, 2005.

(7) M. Satyanarayanan, “Pervasive Computing:

IEEE  Personal
Communications, August 2007.

(8) Magdalena Balazinska, Hari Balakrishnan, and
David Karger.INS/Twine: “A Scalable Peer-to-
Peer Architecture for Intentional Resource

Vision and Challenges,”

Discovery. In Pervasive 2002 International
Conference on Pervasive Computing”, number
2414in LNCS, pp.195-210. Springer-Verlag,
August 2005.

(9] ITUR H 4] 651, &+ ~HFEZ 7)<, 2005.

(10) ITU-R X324 520, FHrE[AEH]HdmY

(11) FACSFI o8l =775l
H 3741, 2006.

(12) J. Hightower and G. Bordello, “location
Systems for Ubiquitous Computing,” IEEE
Computer, Vol.34, No.8, pp.57-66, 2007.

(13) N T. Burners-Lee, J. Handler, and lassies, “The
Semantic Web, Scientific American,” May 2008.

2t A &(Jeong-Yong, Kang) ESED)
1991 29 S1geshar Ak
B )
1996 89 At AAlF-
S AD

2003 8 HAFstm HAlF-
shaj(gEhEatah

2005'3~2008 Hgekw A
71732 2 AR R R7A

1

:‘7‘

39-2A Qe QAR 2 Qe

/\

ul'ﬂr Wireless Communication, RFID/USN,
OFDM, MIMO, RFF35 &

317

www.dbpia.co.kr



	무선이동통신 제어환경에서 전파특성 및 알고리즘 분석에 관한 연구
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 무선통신시스템 네트워크 환경
	Ⅲ. 무선통신 환경의 시스템 사양
	Ⅳ. 통신환경 전파특성 및 알고리즘 분석
	Ⅴ. 실험 및 결과
	Ⅵ. 결론
	참고문헌


