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Research on pseudo-random noise code synchronization technology
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Abstract; Aiming at the problem that the synchronization accuracy of the pseudo-random noise (PN) code
synchronization technology in digital communication systems is limited by the sampling interval, combined with
the high-precision synchronization idea of variable group delay and the change in the position offset of the
sampling point, the analytic expression of the PN correlation function under non-commensurate sampling (NCS)
is presented, and the selection criterion of NCS rate based on the precision factor is proposed, the lower limit of
PN code synchronization accuracy processed by NCS can be quickly determined by the precision factor. On this
basis, the influence of the code sequence period, the receiver front-end filter and other additional factors on PN
code synchronization accuracy is analyzed. The research on the selection criteria of the NCS rate provides
theoretical guidance for optimizing the design of digital communication systems, and achieves the purpose of
high-precision synchronization with low hardware consumption.
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Fig. 1 Schematic diagram of equal sampling process

TEE A SRR S MRS R, WA 1
AL 24 0<<e< T, BEURA 55 A% S 15 5 10 7 A7 SR A A3 0
(B34 R 275 Al 5 BRI 56 R AR A K IR S R S L TR L
SRR A £ B 5 B WL F [ 6 L B R A i
Ak 3/ A7 SR A7 8 TE 3 B D A O 2 . B X
b I 20 22 7 PR 6 T R 1 B 6 ™ B 50K i e . A
T AT+ ELR e — M o 1B 42 0 R 135 5 2 % 0 R 1 Jo 0
o Ly PN JF I, R 5 18 R 25 19 5% T L DR B2 A
Fm N

r() = Dlag.(t—iT. — ) + Q1) (D
SCB T, g PN SIS 1 S s 0, R4 1 AR + 1
(IR J 5 g (O g FEEEIE Iy T, B 2632 Bk b s QCo) g 5 3 14
YIS SRS 5 STRNER

S A S A S 5 A RN £ 5 3 A — B AR
R 7 A — A R B o 5 T o % 4 W I e e A ) 2
P S S A BR[04 B2 0 AR AR £
BFERNAD = D" ag G—iTO W16 {41 5
B



55 4 AT+ T TR 0 D S 7] 5 £ R 5T » 1403 -
| - N o TR 25 % 9 B0 G A B0 25 B
R = 4| kh(t)h(z‘Jrr)dtJl T IS T Rna AR ARG S R BN
o 0. lz]>T HIRBERT AL % o <o G REE o = T+,
(2) =m T, +0, MRIEX (7D [ 1§ Rpy =Ry, AR T RAE T

2 0<Te<TT. I+ i Wi B A G 25 i 3 19 U5 — F1 AR 5% o %K
LA R N

Re(o) = iTJ F(OR(— ) dt =

23] @a R, (D +aw Ry (e = T.) (3

Hop R T=L - T.. 254 M=) 41, 48
WS ity F G 25 0t 19 09— A OC eR B0 [F) 20 22 « I B (E 4R
PEPREL . B o 14 A8 £k TT DL S R A G R AL Ry (o)
RIS AT . (HAEET A5 R a0, 2 OPLRr LA 0 s b
XFr(o) BEATRAFE RAE G BIE 5 AT AR R

r(nT,) = ia;g( nT, — T, —mT,) 4+ Qn) 4)
Hop , T,=T./N JyRAERI I sm Jy & RAE G A [ 2 22 . B
c=mT, 09,1 9 NFRFHMmE. Hik, REEE AR
iy AR S RN

R, (aT,) = ir(nT\)h(nT,\) =

n=0
LN L—1 L—1

LNZZZaag T, —iT.—mT)g. T, —;T)

(5)
Hor TR BK b g Go i IH— 16 B A R ECh

N 1—ﬂ, m <N
R, (m) = %Eg((n—m)g((n) = N
B 0, m=>=N

(6)

Bz 30 C3) (35D L 36 AT A5 42 Wi s A5G 445% i o 9 1
—ﬂ:*ﬁ?‘é@%ﬁﬁliﬁ

R, (m) = Z(QQR (m) +aa. R,(m—+ N)) =

LN
EE L)
( Zaa )’" D

i=0

H 20 C7) R B oL Y R A 0 B 5 R B R N
TR 2 Ml 22 09 SRR R m A 5K R A I, SR A A

7(.0)

N ¢'H
™

A e

5F3;H RO T BOR [ 09 1) 25 i 22 Hh BUAH Rl i A S i . Y
Gl 40 25 == T./100 W AN [] 6 H SRR U 2% 5 R 19 A1 56 o0
B 2 Pros .

JITTFTY

PR

I
y

02

il Bk

—?.0—0.8—0.6—0.4—0.2 0 02 04 0.6 08 1.0
{5/ chip
— T /T=4 —:T./JT=6; — : T./T=8-
B2 A ESRAE T BAH K R L

Fig. 2 Correlation function under equal sampling
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