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The invention is a novel timing synchronization method and cell search procedure
for wireless communication systems based on OFDMA, such the 3rd Generation
Partnership Project (3GPP) Long Term Evolution (LTE). The procedure can be
divided into four steps. First, the received signal is passed through a low-pass filter
to remove signals outside the interested band. Second, timing synchronization is
performed by examining Secondary Synchronization Signal's self symmetric

correlation that is immune to carrier frequency offsets (CFO). The property can
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improve the accuracy of timing synchronization. Third, in time or in frequency
domain, using the detected secondary synchronization signal (SSS) initial position

to facilitate the joint blind detection of cyclic prefix (CP) and primary
synchronization signal (PSS) for finding out the CP length, PSS position and ~3 .

The CFO problem can also be solved in this step. Finally, secondary
synchronization signal (SSS) detection is conducted. After going through the
procedure the physical-layer cell identity (Cell-ID) is obtained and cell search is

accomplished.
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s(ny=— Z ae VN 1<n<N
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Fourier transform, IFFT) Z K/ &85 SR RsAE S » GRS
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%o RRMRBER BB R EERMSEEM KX (spatial channel model, SCM)
Z o R eF R B E W AR -

UFHAAR—B PR S R ESH BTl EssBEz 08
AF R
S8 ] BN kiEB ] 08z AR X ARBE A S -
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QO(n)= Zr(n+m)r(n—m+N)

m=|
N, = arg me(IQ(”)D
EPrm &SR] ZHERR S v EAREOWBRIRE I ERIL (inverse fast
Fourier transform, IFFT) Z K-l o X BBt 8 B 2 RO o, (] &7 5 Ay &
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A-BHREGERFE - AATERAESHERRT S EHAREIEZR TR
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(€, ,u,m) = arg max

m=0,1,u=25,29,34, <€, <B| "mp
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SEEERIRFF] o w BN B0, 1, R2PE - 5H A 25, 20 K34 o miE
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b. 2SRRI P
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11.
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m=0,1,u=25,29,34,/<¢,< k=1
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