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Abstract: In LTE systems, the initial cell search process is completed by detecting the primary synchroniza-
tion signal and the secondary synchronization signal. The searching results include cell ID group, symbol
timing, frequency offset estimation, intra group cell ID and frame timing'". However, if integer frequency
offset presents in the received signal, due to time-domain phase rotation, the primary synchronization signal
will be difficult to detected using the conventional correlation algorithm. A new joint detection method for
integer frequency offset and primary synchronization signal is proposed, which can get the correct symbol
timing even if the presence of integer frequency offset. Secondary synchronization signal is processed using
the differential non-coherent correlation detection method!”. Simulations show that compared with the tradi-
tional matched filtering algorithms, it can effectively combat the channel delay spread and carrier frequency
offset and especially suitable for the high-speed scenarios in synchronization of time division duplex LTE
systems.

Keywords: Long Term Evolution (LTE); Time Division Duplex (TDD); Initial Search; Joint Detection;
Non-coherent Differential Correlation Detection

TDD-LTE RGN B HE MmN/ DX R E A

R
R ETREBESERRGER, KX
Email: huangshiqing.sunny@]163.com
Wk EHIE: 201147 A 25 H; EEIBM: 2011458 A 1 H; sHMBEM: 201148 H9H

# =: LTE(Long Term Evolution, {KHAEZE) R4 o i/ X ) 4644 28 0 Fad i 23 Al = [F) 2545 5
(Primary Synchronization Signal, PSS)#1%fi[F] £ *5(Secondary Synchronization Signal, SSS)XK5Ehk, 1#
REFAF/NXA IDNY 5 Em. Hifkfhit. 408/ IDNG Lo miErl, R, HEiEs
FHAEE B, ) R T IR AR AL IR, E RS SRR AR S A R BRI B . St —Fh
FRIBE S SRS RIS R T8, R B A0, L RefS B IER I RF S e N . HRP
155 R A IR AR T 1 2 00 A O™, (7 R, SRS SAMLL, W DA X fuls
BN ZE 3 AR A, 3& T 3% 5 R 43 XU (Time Division Duplex, TDD)LTE R4 .

X§8): LTE; TDD; ¥IMAHE R, B adl; JEMHT 2 a8l

Hans iXith

1. 51§

B 3G 7EAERIEHE N B RLE S, &R 3G
HER A A AR AE T 5¢ 80 2 5 N 2% LTE 4
N E B AR —, CRCABIHRE LR

Copyright © 2011 Hanspub

ERE R BT RAPERE R, £ TTEE
H o5 B HR &S, £ TDD-LTE RS
Mg WIERBOR. Jok WSS B 5507 T F A Ry
MIEEARRS £, ESE RIS . AEXSRRME SRR, AR R

HIwWC



2 FHIFHG | TDD-LTE £ 48 it U8 £ i (1 /s DX AT 4a 8 3R 51k

BRI A R AL,

TETLLIE S RS, UE EEANS| LTE /MX, @b
AT /NXWIIRZR, DIRAF R FOR 5 RN
X ID {5 8. LTE H345 504 MARFMELE /N X bR
W, W 168 4, B4 3 A WEZ /MY IDNE'
ANX AL ID N J2 2 /X ID N b 2
Ne'=3NU + N2 . H#l LTE &%, RAFF%]
Bk 1) = R AS 5 A4 [F 015 ST #. 3 AN EH

EE AR RERANT/NX ID, 168 MM [EG(E
S AR FE RN 1D S/ X 2R
VCECIEd M B, BS54 BlS =R AR
(A H 2 [F) 2545 5 AT IR 3G, AR A S0 11 K/
FATEHEAAN/NX ID S ER; K, 255
168 Frl BE M4 RIS AE 5 AT SUISAR DG, SRIF/NMX 4
ID F1 10 ms Wi5E I o &40 575 HAT WA 5110 2 LI ik
A RS S TP AR KT T A R B AT e (R 2
B, BRI AL ERE 3, RS S R e
RES SR N R doabh, TEAFIBE S MR A 4,
W2k E RS ES AR EE ST RENS
%, JHATAHTARI . ARTAS I PEREZE 5) 32 (5 B I 4E
YIRS, JUHEAE TDD BRI T, T
A SRR T = AR5 I, EEEigk, M+
AR ) P et B 2

DA G H — B I N X TG R i, il 1
IR B AN 2 [FBAE 5 5 AU TR, 313 Sms
e B 2L/ X ID, SR ARSI 2 4 32 [R5 A5 5 Al
TH NS AR R AR T 25 70 AR DR B, A
TGRS 5 ARG /NX 4L ID & 10 ms WERT .

AL SR F i F . 28 2 544 TDD-LTE %
Girp FRGAE S st B R B T A 0 A
J OFDM R 4GiHiRL; 55 3 Tt HE i St AT v

TR/ X WG R

o S /NX D, SmsiiE I
i | HEEE R i T
ANEUE AR i T
- [
/NXZHID
AAH T 22 53 K LOmsWisE I

ANXHIIEIE R LR

Figure 1. The initial cell search flow chart
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Figure 2. Frame structure(TDD mode)
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Figure 3. Correlation peak of joint detection
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Figure 4. Detection performance of intra group cell ID
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Figure 6. Detection performance of cell ID group
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