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ABSTRACT

In this paper, we have presented a new adaptive beamforming technique based on eigen-space method. The
proposed beamforming technique utilizes the primary and secondary eigenvectors to form the beamforming weight
vector. They are computed using the Lagrange algorithm. From various computer simulations, it is confirmed that
as the angle spread increases from the center angle of arrival, the performance of a typical beamforming
technique using only a single eigenvector degrades rapidly. But, the performance of the proposed technique

improves on the contrary.

I.M E THE AleEs gl 2 sl e md
olelh Alzgle] gAs 3] Z&3p] flsiM=
mjed qtElut AlaEle dake el wEkew WA daElge]l o el Hv NS A%
Z ol5E 3 FAl ] AsLEelA st flolE WEl= wjd <keld Al AlsHEe] 217
B o Rt o5 skl FxE Ml A AR o] A mfglel sigeke afEE
slole}. 5 il qhelue] RIvRE At of felE wER ARgsislnt e, o]z’ W3A
52 S Alzmlelet i qle Alsg) FaE|FE Asiie] aHEA] o el
© glo} & FaE olgale] o5 FrhE B el clelutel wls] PE A5 dehlie ubw
7)o S Fa, wr|e] ARAIRE 7L AEsilo] SRS AvtE qhEue] Ao |
e FA AEE Pew she 14 dofe] Aula As] wofx|A e,
o] A7, 71AFe] Al o g=F b So) AHe P1Eel AR AwE|He qhE) ojdlo] s

* Goladsla A B 541 (greg @ysc.ac.kr)
=3 0 12009-0321, LA 20124 39 21, AR UL 20124 69 20

—
~

www.dbpia.co.kr



=i/ CDMA 3738kl A o) wfed ohelvd Alxgle] 4 efasdA]l daz)s

wejsials] sls) A A BAe 3,
Fo] ALzl v Aplge Qe A
@l FIgeks RS ol Hel Al
P olegk Ah kel g ek ThE

_11}4

54t
O

& 2 71Ee) 1A dueFel As 2 ‘::L]Pﬂ
S wEEA] 9 Aol sl skl uls)
e Ass P et AmaiRle] ke
5 QHE ofEe] Al=H *é%—% HA13] HelA|

. A|AE! Dol
dnbd o2 wijd gt} AlzElex o] WAl
A el ALl sk A
7EEAE welal o]Ed 3 EHAIEE sl &
2ol A3 AT 7k, miA kY] 7]A]
o] WHEke AlsE okea) zo] mAE

J K
( 1 —i(m— n)TFS'n(il wq
o (t)= 2 2 TQ Z%J‘r«q(t)vj(t_fj.kxq)e Hm T ) TSInG

+n,, (t) 1)

NN, aKQE A7 TRIA A keI
tHEAR, 7 AN akbEe ARl 55
ehllc. w=dk oy, ()= lold QAL 6, ()
AR AlEe] S, 7 A, n, (
T AWGNLS iehdink ()AelA 22 7hgiatel of
gk 2} o2l ARellA o] A dg Fat Ao 7}
g Folems 7, =7, 7% gek olw 5
19 <14} aj,k,q(t)%%wgo] e,

fr

~—

N

o

aj.,k‘q (t) = p]_-’k’qeﬂw (ct)s’c“},,;;,,t *fl.T,,L) (2)

047]/(‘] pjk.q% aktEE Alse] R fe A

yln] = hlnls[n] +uln] 3

A7IM yln]2 7 skedel X ] 71AuS 414
solw, oA AEHE AzE vt =3
hn]S Ad WeZ oHA =4 AR s[n] AHEA
o 4l qkelvte] A A o]5, uln]2 2 Al
5 2Rk i A 3 »‘rEMdv‘r. LI EASS
wled sbe Alzsle] 2t
Zala 7t qkele] 41 @z% T A% A=
= F =AE =] <l |
AZHAde] A= ohErkar 7P<4é;_ A e
th3} 7ko] ZAFCP,

_L QOL n|a
hlnl = 7 3 o, nla(0) @)

°47W a(0)= wid olelte] wiek WE S el
WAL o ln] A5 AR FHold alaks vehiin
Q= *&%XJH T ek *Lisq Azt o=
A7kl wel W 5= gl
Al W]z} glel e ge Hdi}vt— a,[n] 9] M}
Bt ik =27 vl o) AlEe] Al b
of Wafl AlEd We®, sold 1A} o n]S AH
27k} Algeie) wdlcha B & 5 9\)\‘:]'. e
o] HH[3-5]04E o]& mleloZ WA 4(h)ol] ©f
3 AE HWEHE Jdy FJdFE A= gg =3
a,ln]S Agick w3k Zb Qleve] 1%l Alsr)
HAARE Fo A zlem sl g 4
HAE oldrhe 7HE 71ReR dha glek 2
e} AlA| FellM= Zb qhElvel] AlEE A
ﬁ—%t 901] mon 6, HAlE]e] =
A

iy

= g

www.dbpia.co.kr



= EA1EFE| = 4] *12-06 Vol.37D No.03

stodet. 2=1dl 6,7k 00] oha FAsA] FE A
52 Ik AE Rk, #4l HEalse] zp
7\AsEe] Ho e tesks wfHElS
o] &3z 712 AlsAz] wWlews ¢ 7t A=t
= teoAlE o5& e & 9l Hrh debA
A AlsHE o] 27 Akl F afr]e] o
3k FHEE o]83lE A ow & afA
o] t-Ssl= e E] SxpdoR Holw 27|
AR o)gsle] SAAEE Aelslh clo|rAlE
15 98 5 ol slelek

o5

_

(o]

(o3

RyyW:)\W (6)
AN R, = AR 441 ASHE} ofah
Al 5 HlE] y.J bl AR U ! S | R Rt A TCY
A% SA nhgle] T sl wel o
Aol Thi W, ZHEsige] +20°2 457
o] Ayt "Wojxje Afells A afgtt
el AVl R 2 gene
doll Sldels el st flo)=
= vl EA-e] ot o]=lEk

; o

JE b
o T, £

%
il
-1__‘3‘
T
i
RINE
S
fr
Flﬂ
1—4
?i
[o
_}L
B
al
K
o

16

A71M e e, = Al AlEWES] APkt
o] 7P 2 A FHAR 2 afighel slds)

= ek A elA a, B A AGEA

a=ey,B=eyw ®)

olZ|gh MIL wiElo® ek S5 (y)E Al
= e HEow 7 5 gl A
I BEHA] due]ES o]gste] Wl ikl
FHzle] dole WS Al & S ik A (7)ell
275k gl WE S AR gloix] WA
ol == 2 e ol FEERE dolE
How, > Hd 2kl sﬂﬂﬁlh afrEE] o]tk
wy S T3] 18k BlaEA $E o]83t BlS-
e o Al SlolE wWE w2 HAvEst 4
el YA E(V IS 008 3= 7S FEgom
#] o] FoizIct,

J(wpfy) = w{IRyywl + 7(1 - wlflwl) )
IREE eyl TR olE WE w,E T
a17] SlsliA= A"Hq(deﬂatlon method)2 ©]-8-3}¢]

Mg AR BE R & o) o] k)

(8]

R, — ywywy (10)

=R

vy

A (10)0% Yw, & AV 3E R o] 7FE
=2 387k} olo sfudsls ATEFE g HEE
b}EhHDP. 1 10yl 4611 IRHEE e, A A2

27V d R & ekl e e ol

w = Axkls #3AE oA BbEste] 3
B eyo FIsks flolE W w, & TEich

0| Al
— =

=
Hd

0%

e

£ Aellxl= CDMA AlzadolA ARk &x
O] Aes TR SRelA nlas] Eoh As
A S1RE BelAddlelrs wdgl APt HlolH
£o] 9.6kbpsal 7] AdL A&t 7R A

www.dbpia.co.kr



+=i-/ CDMA

gHgstolxe] wid okelut Alxgle] 4 elaEAl daelE

2 o7} 168l LHHEE by HEFHow
1.2288Mcps2] PN #3532 ~3=18s =}l % 1S
AlrE dare]Fe] At 93k modl
e S vehdch 3 1ol vehd wiel 3o, 2
74 A=l #Hdey] oy el A2
AWGNCR 7Pd3gict. mejAlgle] ARgsl et
= 67lle]w, ARgARe] SIS 3AAE S )
Aale] -60°ellA 60°Atolell el Tl wE3}
= Ao® sk At AREAE gef 7

._C[L

>

_-éil:
k)

o] WE %o Aolg wmsidch 7 3
olx mlgl Alde] A il Helo|5(PG)
3842 3jeich

£ 1. 2o AF g,

Item Value
Uplink carrier frequency 1,776,250Hz
Number of scatter 20
Fundamental channel I/V416

Uniform from -60° to

User distribution
ser distributio: 60°

Nmber of antenna 6

element

a7 12 AR 1098l 2l Zhe
Aell v F-E345]A] 982 W3t BER Al= e
Wk asdelx] oF 5 glRe] Zmeitle] SRkl
meh Zpzte] A3l 7P 2 arfst sl wigk

ol gl Ak AolE R TR Aen
g gt

Gele TAEs] o EaHl folE ghe
she daEze] o E A% 2ee I

al

e R S S R

3

T 2

S 9le) ol sk Alwe) slaze] Aldt Aol
Al

ol
o
K3
fr
%
ol
ok
®
5
£z
v
e}
o
r
[
ol
7

oz Qald 7 kel e B2 delnA
= e flol= MEE AMggReRA o

g 295 T
= I 97| wlstelch the|wAE o] 5 ddd= Al

59| zhEsiro] Zviakel wel 2 qkeld sAlel
A% AB) A2 Sedom AHgsl wHRiA
Z8 ek

ol whe

¥E8E4) b B BER FAE vieb

ek o] A9l glelME r1e] whel Hla| 2w
o] ZoKel wet Aol RS Bl 3 4+
glom ol @akE Ao] dAFE & 4 gk

Average BER

102

—&— 1 Basis (Ordinary Lagrange)
—O— 2 Bases (Ordinary Lagrange)
—v— 2 Bases (Matlab™)

="y Pd R

10°

T T T T T T
0 5 10 15 20 25 30
Angle spread

Al wE At (AHAE =10)

Average BER
g
I
|
|

—&— 1 Basis (Ordinary Lagrange)
—0O— 2 Bases (Ordinary Lagrange)
—v— 2 Bases (Matlab™ )

="y Pd R

T T T T T T
0 5 10 15 20 25 30
Angle spread

Aol WE AEEHAIEA $=20)

v.d E

B =TolMe dusle] Flshe A=
vt gHU A|2Re] AA5s A 4 el
A gl odae|ES Algkslal CDMA AlE
A 2 AS Bk 720 WA o

S

[e)
ZheviRle] Zrlahd 7R Al Also)

A AHagiel & =ieldde A zle] Wil

www.dbpia.co.kr




ot
M
off
o
=&

3]=F4] *12-06 Vol.37D No.03

ftle
ek
o
o,
32
v

|

Ik

5

HO

[11 J. Liberti, Jr., and T. Rappaport, Smart
Antennas for Wireless Communications,
Prentice Hall PTR,1999.

[2] J. Blogh and L. Hanzo, Third Generation
Systems and Intelligent Wireless
Networking: smart antennas and wireless
networking, John Wiley and Sons,2002.

[31 S. Choi and D. Shim, “A novel adaptation
beamforming algorithm for a smart antenna
system in a CDMA mobile communication
environment,” IEEE Trans. Veh. Technol.,
vol.49, no.5, pp. 1795-1799, Sep. 2000.

[4] G. Okamoto, Smart Antenna Systems and
Wireless LANs, Kluwer Academic Publisher,
Boston, 1999.

[51 A. F. Naguib, Adaptive Antennas for
CDMA wireless Networks, Ph.D.
Dissertation, Stanford University, August,
1996.

[6] S. Choi, T. Sarkar and J. Choi, “Adaptive
antenna array for direction of arrival
estimation utilizing the conjugate gradient
method,” Signal Processing, vol.45, no.3, pp.
313-327, 1995.

[71 J. G. Proakis, and J. H. Miller, “An
adaptive  receiver for digital signaling
through channels with intersymbol
interference”, IEEE  Trans. Information
Theory, vol. IT-15, July 1969.

[8] Howard Anton, Elementary Linear Algebra,
John Wiley & Sons, 1982.

0l & # (Weon-Cheol Lee) 2 3]9)
3=-541815]3=14] 03-9 Vol.28 No.9A L

18

www.dbpia.co.kr



	CDMA 환경하에서의 배열 안테나 시스템의 수정 라그랑제 알고리즘
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 시스템 모델
	Ⅲ. 적응 빔형성 알고리즘
	Ⅳ. 모의 실험 결과
	Ⅴ. 결론
	참고문헌


