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ABSTRACT

In 3GPP LTE downlink system, initial cell search is essential for mobile station to connect to base station. In order to
obtain information of the base station, the mobile station detects frame timing, frequency offset, and cell identification using
primary synchronization channel (PSC) and secondary synchronization channel (SSC), which are defined in downlink OFDMA
specification. In this paper, we analyze various detection algorithms in practical environment of inter-cell-interference,
frequency offset, and multi-path fading channel and propose the optimal algorithm. Simulation results show that partial
correlation method (for PSC acquisition) and interference cancellation method (for SSC detection) are the most superior
algorithms among the applicable algorithms. Employ these two algorithms for receiver design, initial cell search is performed
with 99% probability within 70 ms in the channel environment considered.

I.M &2 o] 3A o]5EAl A|~ElS WCDMA T4 A4

7es 7IHEeE AAACA  SHASIAl e

@A) 3rd Generation Partnership Project (3GPP) sk % A WA A3t AR Ae]¥= High
B ATe AN D ARSAATAISA] HEHIT A7AlE 2][AA1e] AR 3= $1S (IITA-2008-C1090-0803-0002)

ﬂ>~

* AbAJet ﬂ sks101 @hanmail.net), ** AFANStw AxpA7|Fea}, wex Az BAle —?—i
T F  KICS2008-03-148, A=} 120081 39 31, ZE=wA4dxl: 20081 79 10

¢

733

www.dbpia.co.kr



FHEA8}F3) =4 "08-07 Vol. 33 No. 7

Speed Downlink / Uplink Packet Access
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2.2 Primary synchronization channel (PSC)
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Mgscoll]= Re(éssc[k])v if k= Psseoll]
Mgsea[1] = Re( Rosc [K1),if k = Pegcyl] (14)

Zgseoli] = z Mgseo[11-mi[1]

Zssc1[i] = Z nA"ssm[l] -m; [ (15)
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SIR=-3dBE 7|5o& F3gich B Azl
Non-synchronous networks 7[HkeZ 3l <l
Node BEYE| $Al¥i= OFDM ®WHZHA1€] Hlo]g]
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4 3GPP LTEIA T#4& Sppmoz welghct
ol oA L Sle FFIE
20GHzE &3 = 13kHzell #fsid oE it
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Parameter Value

Center frequency 2.0GHz

Sampling Frequency |1.92MHz

Bandwidth 1.25MHz
P-SCH sequence ZC sequences with length 63
(root index) (25, 29, 34)

M based sequence with length

S-SCH
sequence 31+31 (Interleaved)

PSC, SSC

1(0dB
boosting factor (0dB)
CP type Short CP
Maximum frequency 5ppm
offset
Channel model COST 207 TU

Doppler frequency 111.11Hz(60km/h)
False alarm 0.05
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COST 207 Typical Urban
Normalized freqg. offset=0.67
Max. Doppler Freq. = 111Hz (60km/h)

PSC detection probability
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3
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a
S o5
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2 04
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a 03 BW=1.25MHz
02 False alarm probability =0.05
COST 207 Typical Urban
01 Normalized freq. offset=0.67
Max. Doppler Freq. = 111Hz (60knmvh)
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3 0 3 6 9 12 15
SNR[dB]
= p
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(detection probability)
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5ms observation
Random data

PSC(SNR=ideal, TU6)

A T ————

O P N W b OO N 00 ©
T

0.8 1

PSC detection probability
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