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Abstract

Wireless frame synchronization is one of the key technologies in OFDM system. Only through
frame synchronization between the base station and the user and the starting point of the wireless
frame is found, communication signal can be successfully processed. Synchronization precision
directly affects the performance of signal processing in the system. At the same time, how to re-
duce the complexity of the algorithm and reduce the consumption of hardware resources is also a
key problem that must be considered in the algorithm design. In view of the above problems, a low
complex and high precision frame synchronization algorithm is proposed in this paper. On the ba-
sis of traditional wireless frame synchronization, the algorithm only adds a plural multiplier, two
accumulators and related logic modules. It can implement low complex and high precision wire-
less frame synchronization based on PSS sequence. Meanwhile, this paper implements the algo-
rithm in hardware using LabVIEW FPGA language and the algorithm is deployed in the actual
MIMO-OFDM system, operating stably and effectively.
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Figure 1. Wireless frame format
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Figure 2. Frequency domain signal of PSS
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Figure 3. PSS sequence autocorrelation
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Figure 4. Block diagram of rough synchronization algorithm for OFDM system
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Figure 5. The flow of high precision frame synchronization algorithm
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Figure 6. 2048 point correlator input data range
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Figure 7. Low pass sampling, cross correlation and other processes
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Figure 8. Low pass filter module

8. {RIBIEIRAFIRIR

DOI: 10.12677/hjwc.2018.82005 51 ToLimAE


https://doi.org/10.12677/hjwc.2018.82005

WL, TR

128 S EAH KA
RBUA /16 EL PSS
B 3845 5 IR 38
7.2
e PSRTES e
) ) : HEN B AR B R
input valid Xcor re 1
— P axis_data_tvali ' ------------- =2 O ~\
data,_in 'axi.s_ddata_trzaclé Q% B = :
[EPL, > axis_adata_tdat ﬂiﬂ\‘ 1
h_axis_data_tvaMy- HIFO In
h_axis_data_tda ‘ﬂ‘ Bl 1 True v
: - >
20[HE ~ B, L= %1 : 5 w3 FIFO Itemilb ®
= : Write
1 y Element
7.2 =
T 1 > Timeout
FI{}J Eell 0 Timed Out?
Xcor_im 1 ;|
-* axis_data_tvali 1
laxis_data_tread) :
¥4 axis_data_tdat 1
h_axis_data_tval :
128 RUELAHR A h_axis_data_tda\ 1
RECN /16 URIPSS I
R 345 5 10 R 4
Figure 9. 128 point cross-correlation
9.128 mEHXRR
128 - - - - *
Cn = Z(relocal,i +1* ImIocal,i )(retime,n+i +1* Imtime,n+i )
i=1
128 - - - - -
= Z[(relocal,i * retime,nJri + Imlocal‘i * Imtime,n+i )+ | (_relocal,i * Imtime,mi + Irnlocal,i * retime,n+i ):| (3)
i=1
128 128 128 128
= Z reIocal,i * retime,nJri —I* z reIocal,i * Imtime,n+i +I* Z ImIocal,i * retime,n+i + Z Imlocal,i * Imtime,nJri
i=1 i=1 i=1 i=1

ARE)H C, NI BE MU, re,,,,, FmAH PSS FHIE | SIUSEH. im,,, ForA
s PSS FFAI T SIIMERS, re,,, ., FH n+i SR SR PSS 15 S ISIEN, imy, . TR nti AN
PSS {3 S HUREME, SXEL(s ARG 116 HFETRER, ARG P FHRA i AEEOAt, R =47
B 4 NSHORKESL, FERA 4 AN R, TR R AR rey,, . 2HBl 50
W15 BT UM ST, BT AT AT Xilink FIR A S0 B MOOUBR AN T 8025 2 00 I 0 i 2 e
B R, RO R SO SR A S AT, B, TR AT R A
LU T DA R AU SRR B, R ARG T MR T«

[ 10 9 2048 S ELARSCRHNSTHL, OISR RS HOHCHR R M b memory, —Hefr MR A2 IE 2 1
2048 £ PSS IFI{Z 5, 55— HLfp IR SN H N MU EIEDE 2 5 (SR, 11 T 161 7 o oA 47
. TERRIIITES, 25— R REREO IR U 50, 4 SNy 2048 1 A AL HUYE B B 3L A5 50 TR (3L
Bre R B SR EIY 17 Yk, 50 YRS DAE T KT 4R PSS, EIEHEELE), 5 R AR
TEFRUCHON 2048, ARERIBBIGIHIA Ny 2048, I — R ELARSEIEH 2048 X BGHATHITRMIN, RS,
S UCARER S F KO3 T i i memory (b, FTLAF B, X HLBEAT T 2 WKAEER, 45— AN
ST E RIS K, FERF memory MfEiEE, T LA SRR, A7 RA FIFO k. Mt
memory FI HH O MCHR #1750 ORI 3 T I A B T — A S ek B BT T S, e 2 S A

DOI: 10.12677/hjwc.2018.82005 52 ToLimAE


https://doi.org/10.12677/hjwc.2018.82005

WL, TR

HLHUE 3 il R ok vl YA HuhE
R — W, HAT (230 [
tored 504K 2048 5 HLATI K
stored oyer— =
TE " Memory In 2 =]
5o 50count By y <t-,32,32>
Y032 ® w$  Memory Item ﬁﬁ"f X +y <t/-, 33, 33> M
A Read
i3] Ejlé%&@ o ST g Address I%,im
NS Data bxr <t/-, 16, 16
Memoty In =/ 16165 3

L e N e
LS Memory Item pyr <+/-, 16, 16 E 4
204k con Read byi <+/-, 16, 16 B .3 FIFO Ttem 4Ib °|
] A‘]ijdfess lpr <+/-, 33, 33>¥ ; Write :

ata i <+/- 33, 33 Element

— Timeout

& Timed Out?
T B e
[Zasor e, IMERE R startsi il | % g
7 True v
— -
=
»[<10—] P x <+/-,23,23>
by <+/-, 32, 32> [FXD

X +y <t-, 33, 33> M

ama

| grw— |
C=l

Figure 10. The realization of 2048 cross-correlation
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Figure 12. Peak search and validity determination of synchronization results
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Figure 13. The successful operation of this algorithm in the MIMO-OFDM system
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