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Complexity Reduced CP Length Pre-decision Algorithm for SSS
Detection at Initial Cell Searcher of 3GPP LTE Downlink System
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3GPP (3rd Generation Partnership Project) LTE (Long Term Evolution) A|2~gl9] 3}ekaze= 27| 7]
st 2 A g AA]s- 43317] 2]8ll PSS (primary synchronization signal) €} SSS (secondary synchronization
signal) A|A~E A8t ©dr]= PSS & o|8dle] &5 Elo|wy s 5], a8l A ID & 53
SSS & #ZEsloF sk=dl, 3GPP LTE °l4] A=+ 2 £79 CP (Cyclic Prefix) Zo]2 <13 2 W] FFT
F=3)3}o] SSS reference A1&2}°] cross-correlation = °] 3] A =z elo|rlyt A 2% ID & FS3)
TollAle E71Y Al jR7lelA SSS AE Al BAIEE #As1El] 94 extended CP 2 A58 739 CP
o|= A AAsl] FFT ¢} cross-sorrelation & AXMEALEE H 50 % 7F4] a7 dv8]E&S Alkglch
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ABSTRACT

In 3GPP LTE system downlink, PSS (primary synchronization signal) and SSS (secondary synchronization
signal) sequences are used for initial cell search and synchronization. UE (user equipment) detects slot timing,
frequency offset, and cell ID by using PSS. After that it should detect frame timing, cell group ID, and CP
length by using SSS. But in 3GPP LTE, there are two kinds of CP length, so we should operate FFT twice. In
this paper, to minimize SSS detection complexity in cell searcher, we propose a CP length pre-decision

algorithm that reduces the arithmetical complexity by half at most, with negligible performance degradation.
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2.1 Synchronization Signal (SS)

3GPP LTE Al=®le 10ms & 741 Z#gJow
TARN =9l 2= FDD & AYeH= type
1 2=9} TDD & A|Y3k= type 2 R=r) &A1&
v} el R== CP 9] Zolo| ulg} nornal CP
¢} extended CP 2 F-#%c} 7 F4 =S 10
7He] AlB E?—ﬂ"‘ii TAE I el AH x|
Qe 2 7H,,] o7 FA=EI]

SS + 3GPP LTE AlxdleflA F7|st 2 A &
AS- 93k A&7 PSS, SSS E AEchE ¥ 1
< FDD & A48k type 1 2=o] 74l Ze4

FE2E ek PSS o] A SR v @

o =[wA Cp Zolol| F33HA] HAE5HA] e SSS 9
7% CP Aole| uje} W7= =& SSS %
Al CP #Zeol9] 71&3} A 218 =of gl

Ao & 504 Z79] SS AlF R FE A|ojx|=d
PSS %137} 3 4 A D & 838k SSS Al
371 168 ZEJ A % ID & sl =
Nip'=3Ny + N’ 3} 7] AAEck Ny & SSS
£ NP & PSS = vehdch

AEL vl

10 ms 24 Zaigl

c
H

c
B

Extended CP
o1 || 2 || 3 |cw| 4 |0| 5 |er| B @

05ms &2

c
H

lormal Cl
1062 ¢3¢ a

=0

5

2| 1. 3GPP LTE sFF=)= =9 type 1
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PSS (Primary Synchronization Signal)
Symbol timing acquisition
Frequency synchronization
Cell ID detection within a cell group ID (3 hypotheses)

SSS (Secondary Synchronization Signal)
Cell group ID detection (168 hypotheses)

Frame boundary detection (2 hypotheses)

CP-length detection (2 hypotheses)

BCH (Broadcast Channel)

eNB # of tx antenna detection
40ms BCH period timing detection
MIB acquisition
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