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ABSTRACT

In this paper, joint methods of cell searching and Direction-of-Arrival (DoA) estimation for a mobile relay
station with a uniform circular array are proposed. The proposed joint estimation method for the mobile relay
station is robust even when there exist symbol timing offsets between the signals received from adjacent base
stations. Also, the proposed joint estimation method can reduce computational complexity and processing time,
compared with the case where cell searching and DoA estimation are performed separately. Performances of the

proposed method are evaluated by computer simulation under Mobile WiMAX environment.
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X 10° DoA Estimation (Azimuth Angle), ¢,=200%, ¢,=45¢, SIR=3dB

NMSE

. N

B e —,.

0 2 4 6 8 10 12 14 16 18 20
SNR

) = RN
(@ WA +44%
« 10° DoA Estimation (Elevation Angle), 61=80°. 62=50°, SIR=3dB

245
\ —A— EAE 1
2.2 \ | —B—EAE2

BR
o\

NMSE
=
el

=5 F 4= 9lok =3 29 5(h)=
e 2 AT AHSH]|(SNR<5AB) Aol %
2} AU 19] Adso] =zt AU 29] A
o} 3R RE, =2 Als ] A-2H](SNR >5dB) A3
oAM= F Aol frAkke & = sl 71 FA
s A Ao AR 5=
=] oo} IAhS FASI . ASE JATE
_]
o)

& sl gk

E 2.7 7 A vl

Beam Pattern (Azimuth Angle), q\1=200 ) ¢2=452 SNR=10dB, SIR=3dB

90 3

240 300

Beam Pattem, SNR=10dB, SIR=3dB

Power(dB]

elevation angle( 8) azimuth angle(d)

(b) 3D ¥ -

32 6. UCAE Z+= ol&dHlelolA Algkd
A F7 e Slg ) e

H|7} 6dBA W, Ak FA] FA71H el 23k 8] =
< vepdck oluf W A 2 A (Null Steering)
vl A 7S 2185kl wP AekEl T 7‘—z47]
BErrt S Dell s F49 sabhe AR
shoick

I8 6(a)= 22k HHelA] uke)zke] 1
ehl, 13 6(b)= 33 %ﬁoﬂxﬁ El
ehdict 729 65 F3l Al T4 471
FA4% 5% 7129 ‘Q*H—‘li S(main)
A=a, 7] 7A=Y AR | Hle] &

(<3

248

ol 2 T T
tlo o

ﬂllooﬁl:"-‘—_".—\:—‘l

17
o

B

o]

34

L

[ox

Method Complexity
Conventional Method L4 (0.5N+129600) L* + (2.5N+129600) L+ 2 U{2L*+ (2N+ D+5) L+ (2N+ 1)V, }
M1 N{(129600.5) L2+ (4N+129602.5) L+ 64300}
Previous N
. M2 (0.5V+129600) L%+ {2.5N+ 4N, (N+ U) 4129600 } L+ 64800
Joint Method ¢
M3 2N, (2NLA-1) 4 129600LU
Proposed EAE1 2NA6(N—1)(L—1) +1}+4U{(D+96) L—2(D+50) }
Joint Method EAE2 2NA6(N=1)(Z—1)+1}4+204{(3D+11) L— (5D+19) }
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