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A CP Detection Based SSS Detection Method for Initial Cell
Search in 3GPP LTE FDD/TDD Dual Mode Downlink Receiver
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Division Duplex/Time Division Duplex) & R 383 8]=3 A17]2] %7] A 248 $13F CP (Cyclic Prefix)
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ABSTRACT

In this paper, we propose a CP (Cyclic Prefix) detection based SSS (Secondary Synchronization Signal)
detection method for initial cell search in 3GPP LTE (3rd Generation Partnership Project Long Term Evolution)
FDD/TDD (Frequency Division Duplex/Time Division Duplex) dual mode downlink receiver. In general, a blind
coherent SSS detection method which can detect SSS without CP detection is applied. However, coherent
detection method caused performance degradation by channel compensation error at high speed environment
because it uses estimated CFR (Channel Frequency Response) at PSS (Primary Synchronization Signal), and it
can be more serious problem in TDD mode due to increased distance between PSS and SSS. Also blind
detectionhas the drawback of high computational complexity. Therefore, we proposed a CP type pre-decision
structure with non-coherent SSS detection which has stable operation in high speed channel environments for
3GPP LTE TDD mode as well as FDD mode, and can reduce computational complexity by applying CP
detection before SSS detection. Simulation results show that the proposed method has stable operation for 3GPP
LTE TDD/FDD dual mode downlink receiver in various channel environments.
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FAl71elA] 27]) A S 913 CP AE 71k Sss AE 71

E 1. Uplink-downlink configuration

Uplink-downlink Diink-to-downlink Subframe number
o CTO-GOWIMES

o O (1 |2 |3 [4|5]6 (7|89
0 Sms DS |(U|U|U|D|S |U|U|U
1 5 ms D(s|(U|U|D|D|S |U|U|D
2 5 ms D|S|U|D|D|D|S |U|D|D
3 10 ms D(s|(u|uU|U|D|D|D|D|D
4 10 ms D|s|U|(U|D|D|D|D|D|D
5 10 ms D|S|U|D|D|D|D|D|D|D
6 5 ms DS |(U|U|U|D|S U |D

A}l o714 “D”&= 18k = subframe, “U”E AF
k)= subframe, 1|3 “S”+ DwPTS (Downlink
Pilot Timeslot), GP (Guard Period), UpPTS
(Uplink  Pilot Timeslot) g  E3s= special
subframeS 2]v|glc) #0, #5 subframe™} DwPTS
= 3} SleFRl= transmissionsS $13H ﬂﬂ}ﬂ‘ﬂ
special subframe-= Ale| W3S w&sle] F 29}
Ro] A3 Y=, s W= el S e 9
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R =Y

T. =1/(Af xK), where Af is subcarrier spacing

(€Y
and K is FFT size
E 2. Configuration of special subframe
Special Normal cyclic prefix Extended cyclic prefix
configuration| DWwPTS GpP UpPTS DwPTS GP UpPTS
0 3(65727) [ 10219367y 3(76807,) | 8(20480T:)
1 9(19760Ty) | 4(8768T) 8(204807;) | 3(7680T)
1(2560T)
2 10(219527,)| 3(6576T,) | 1(2192T%) | 9(23040T,) | 2(5120T,)
3 11(24144T;)| 2(4384T,) 10(2560075) | 1(25607T%)
4 12(263367))| 1(2192T,) 3(7680T,) | 7(17920T,)
5 3(659273) | 9(19744T;) 8(204807) | 2(51207) | 2(512073)
6 9(19760Ty) | 3(6576T) 9(2304073) | 1(25607)
2(4384T)
7 10(219527,)| 2(4384T;)
8 11(241447,)| 1(2192T;)
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A w3t bz 93k ssS AE A gzt
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%8 5% PSS $IA|eA] Ad Aol ehHaEA
|Folxieka 7Iels -9, TDD HE=of4 oF
A &=oll W coherent F%E AWNEHS Wyt

Ao}, #4317 (60km/h) A= B34 sidelobe

O

N

N

1 sNrR=12dB ——m0
Max.Doppler freq.=144.44Hz
(60km/h) ~#-ml

Normalized correlation output

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Index of m and m:

(a) #1487 (Mobile speed=60km/h)

1

0.8 -

‘| SNR=12dB
-
Max.Doppler freq.=842.59Hz mo
(350kmv/h) =#~ml

Normalized correlation output

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Index of mo and m:

(b) 324317 (Mobile speed=350km/h)

2| 5. TDD REoA] o]%A] &Xo] W coherent A3
A=

7} 2wk 3143174 (350km/h) ©llA= PSS9} SSS
o] Aatelel] 2dt Ad o] ZFlE <l
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FE ARE wAlS 7[HEe R 3= non-coherent
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A7 A 7] A AL 913 CP AE 7]Hke] SSS AE 71|

o] 7% 3t slotell 67§¢] OFDM Al&o] AFHrh=
e aeste], sfz Zql WellA] Hd A Ale
MNes 147012 RSk o712 worst casedl
CP 7% 37S 123 Zog 313k 8= subframe
7} 7P #& uplink-downlink configuration #0
(27 N2l 3ksF &= subframe) & #-8-3}3ich

¥ 4% CP AEL 138 ssS A& 729 o
= i) A lt} 0471*% Nerriz FFT 217,
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2 SSS AEe] 71—3—8}71 UH% | EeRel= ZAEel

4. CP #&S 133} $SS A& 139 Xk v

Fl

Algorithm The number of multiplication

N,
Blind detection 2(% log, N,,p + D+ C)

2N, (L +L
o oo w(Let)

pre-decision + (% log, N,; + D+ CJ

D=3xNg : number of multiplication for descramble
C:ZXNS2 : number of multiplication for correlation

V. #FE 2ol

0%

9 2z
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Parameters Value
Center frequency 2.6 GHz
Sampling frequency 1.92 MHz
Bandwidth 1.4 MHz

PSS sequence ZC sequence
SSS sequence m-sequence based
PSS, SSS boosting factor 1 (0dB)

CP type Normal CP
Channel model Extended TU
Ideal, DFT based
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842.59Hz (350km/h)
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