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A Novel Parallel Spread Spectrum Transmission Scheme Based
on Inner Product Operation and Orthogonal Matrix

LONG Dehao' ,CHEN Zhiqing
(1. Sichuan University , Chengdu 610064 , China;2. Chengdu University , Chengdu 610106, China)

Abstract;To improve the parallel despreading spectral efficiency and power efficiency, a parallel spread
spectrum transmission scheme is proposed which is based on inner product operation and characterized by
linear operator spreading, associative parallel spread spectrum transmission and the distributive parallel de-
spreading. Compared with classical parallel spreading and relevant despreading scheme and classical parallel
spreading matched filtering despreading scheme, the proposed scheme improves the spectral efficiency and
power efficiency by 2 096 128 times and 1 048 576 times, respectively. In the condition of 8 x randn (1,
length(b) ) interference and 64 bit parallel spread spectrum transmission, 100 000 large sample test results
show the statistical average error rate and the standard deviation are 0.000 O and 0.000 7 ,respectively.
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Fig. 1 Schematics of IOR baseband parallel spreading and
parallel despreading
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Fig. 2 Simulation results of high speed spread
spectrum transmission scheme based on

inner product operation and orthogonal matrix
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Tab. 1 Development progress of parallel spread spectrum transmission

HATY Wtk

% R ki

fiyr OrkS R A

STk WAE R/ K

B 2 LA G 2l
VC L8 B AT Y AL
55 T AN .8 AHDE/8 DUER K
Wty Lt
=55 T0R
FATY AL i

HATY I A7 e -
HATHA I AT
HATY I A7 e -
HATHA I ATy
IHATY - - 447
et - R AT I TRy

Shannon fEM-Z A/ 28 ZMAHIC 2T FEIEEO AT

VG e 18 3 — A 5 [ 57) mxLx(2L-1)5 mxLxL

Shannon & Pl -6 H¢/8 PL 8 fH5/8 VLECIE W AT iR
T 8 e — PR S [ 51 / 1 A HE B mxL 5 mxL
Shannon & #— A SECERIFATRRY
1B 5 - IF 3T mx1

HER 1 ATHL AR TR TIN5, Y
Gy ZhEE (S B ARk 2 RVl 28 B AE SCIF AT 4
BT —>SHIIFFATY WAL —10R HATY L fi, H
SEARARIE FIAE 7 AR AR B TR
SRR N e AR A,

2 L=1 024 B, 10R FFATRY B L SR SC AT
[ | 28 B DG I U8 B 0T AT [R5 4, A SAH OG0T
AT RS OVC I U I T 47 R0 Mm% |
DIRRCRER T R = T Lx(2L-1)=2 096 128 fi% L
xL=1 048 576 f5F1 L=1 024 f5 .L=1 024 £, Hit
AU ERIFATRE Y, WK AR SCEE I Y TOR FfAT
P WAL Sy 7 R — i IR 20 A R A o A BT Tk
4G WA CTFAT IR BTG 3505 T L) 3R A5
LERT 10 %,

5 HRIE

ASCRYEER 1 FIERE 2 S T I0R B Hife
7% AT TR S AT

TE R IEL L4518 b, a2 A
K b, 5RIERGE b IR (b, -b) /N7 WK,
X TOR R E AL B R 2 — B I 5
Tk VR 5 e v e e AR A A S A,
TEAE SR A5 A T AR AD IR RS B A SO B
FR R4 B 4.2 5 1 A3 TOR R —
TR B N S BRI TR SRR A
RBCRER Y W T B A T, RS —
AR, a5 F s, vk 56 &%, MR, A7
ZON R R ST A (B I B AR R)
Xof S MG AL i ) 2K

S E Lk

(1] Tt PR, 8/0 BUREAFAH S /i 52 (1],
IR A ,2012,52(9) :1438-1442.
LONG Dehao, CHEN Zhiqing. 8/6 base band correlation

detection/dispreading scheme [ J ]. Telecommunication

- 866 -

Engineering,2012,52(9) :1438-1442. (in Chinese)

[2] WELCH L R. Lower bounds on the maximum cross corre-
lation of signals [ J]. IEEE Transactions on Information
Theory,1974,20(3) :397-399.

[3] Jeflyh  WRaETE. 561 8 VG L uE 0 &8 i 7 A As R 25 1)
FRASI 22 [ T]. IR AR 2014 ,54(3) :265-275.
LONG Dehao, CHEN Zhiqing. Spreading code synchroni-
zation threshold detection scheme based on 8—matched fil-
ter[ J]. Telecommunication Engineering, 2014,54 (3) .
265-272. (in Chinese)

(4] JefEns  BRERTE. W& T d—HH G 4 il ke 45 Jr
LT HIREEAR 2012,52(10) :1630-1634.

LONG Dehao, CHEN Zhiqing. Spreading code test for /6
correlation despreading [ J ]. Telecommucation Engineer-
ing,2012,52(10) :1630-1634. (in Chinese)

[5] Jeflyh, FRaTE. 8/0 BUAHICHEY T 24k T4 i g

AL, IR AR 2013,53(5) :551-559.
LONG Dehao,CHEN Zhiqing. Analysis of 3/0 correlation
despreadings ability to suppress multiple—access interfer-
ence[ J ]. Telecommunication Engineering,2013,53(5) :
553-559. (in Chinese)

EERIAT:

EABIE(1938—) , T, IR E A, 1961
‘ AR TP R 2 Tk R 3R e, B Y
@aGa: IPESEY N E-RE 3y DPSA PSS
# BRI
LONG Dehao was born in Lezhi, Sichuan
Province,in 1938. He received the B. S. degree
from Sichuan University in 1961. He is now a re-
tired professor. His research concerns information basic theory.

Email ; dehao1233@ qq. com

PRETE (1943—) 2L, DU N 1965 47 F DU IR 7
Beos FARA O B AR R A 1B IR B2, TS5 1)
R

CHEN Zhiqging was born in Qianwei, Sichuan Province, in
1943. She received the B. S. degree from Sichuan University in
1965. She is now a retired professor. Her research direction is

applied mathematics.





