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Abstract: In digital predistortion systems, correlation detection method is a commonly used time delay
estimation algorithm. In order to reduce the sensitivity of the correlation function to noise and reduce the time
delay estimation error of the digital predistortion system, this paper combines the Hilbert interpolation method
with the generalized cross correlation time delay estimation algorithm with different weighting functions, and
selects generalized correlation Hilbert difference algorithm based on CC weighting with better time delay
estimation performance for integer time delay estimation of digital predistortion system through simulation
comparison. The simulation results show that the generalized cross correlation Hilbert difference algorithm
based on CC weighting takes less time, is less affected by noise, and has better time delay estimation
performance, which can effectively reduce the time delay estimation error, improve system performance, and is
good for practical applications.
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PRI BT 22 O AR R G Bl A v %5 1
[l DFHOR AR AR 2 . R
HOR | BTEOR . AR AT MEAL (linear
amplification with nonlinear components, LINC )F A |
R A ARG BT S A E AR R,
il R EHORT R 5 L) S B R Je . AH L T
HAB TR EH A, B2k H ( digital predistortion
DPD ) BORBA ARG | Bkt REEr
UFREA R, LU B IR A D BER MR AR
it BT A 4 3 A Bl LR SRR B T i
GNSS ( global navigation satellite system ) H1, 45 F|F
oA AL AT A S Bt D AR AR AR RS
(S5 Tt S R AR AN RS — I IRl

IETORAF AR AERIAE AM/AM 2K LI
AM/PM RE., HIL, DPD AR MEAE i A MR 51
I P AARAL B SR Hh R, A S DB R M R B
W TR FLAASHY | SRR 0K LA S5 A TR
B, DOABIZMALR H I, TE5EPR DPD REGEHT
FEEASFRZE M DPD REctERE, anatfbix
25 BFIEER RS | MRRE | MNIRZESD 5
SRS PR RGP AT AR B TR REIS , 23 IR I
FEASEERE , BRI i B ST R, AT
MR B AR IR LR GE, BEBUk
TR IR 2of — 20 28 00 X 55 5 1% AF 5 R A5t

ERcatE X E RN ERey i a i ERe N UMV
) AM/AM R AM/PM 5t il 282 500 &
SR DR ORAS EAE RSO FIAEZett: . R
I BERS TE A 1S IR B Rt — 204 ME: DPD
BORGRE, (AXA2sihn DPD AN 52 24 B
EARBAR G AMEAE B i Ik, AR S
Ptk 542 DPD R 48 H LA R i SCHE 1)l
H TR RGBS AT A, [ N AR A
B T VP2 IRER I IEAG T30, ok SEm I 5 —
oA 4 K5 AL L BT RERAIIR L | HHOCA
Wk . NGFPa,

FIH, # R DPD RGEFREK I SEAN 5006
S ) P 6 A S A 0 Ay R S A R S B A
AT BT LR G RO B I A A
SR FHARSCASI A AR S B, SR, A HIAESE A AL pR

ROtAsT ARSI AT, {50 LR, i
W BUGEIRE  ZIE(H  /NIRE SAHRE
FEAEI) Y, RO AT B A 1 R B A
(B N T PR A R P ASCARR N 1 3 g e {1 9 Joe 55195
B, WP TR PO SE R A R ST R L
PR ERARIR LR DL T BYREAG THRE T o MHSEA/R1A
R (AR AU B B, 5y TS, i ELThe
5, BESRRIIEAR TR A T IEGIERT AR A T
HEBR L AL B AR SEAG T ARA Y 2R, AL
A % P S A Skt A T AT A, 5 2R AA
R 22 (ELVE RN TR TS ek By ™ SCAH SR N SE Al 53
IEARSE G, SR IE ATV ERE R A — PP RE T T
BT PR A GRS IEfLT

1 RHEfETER

1.1 EARBEXFRMEIE

FH I 2 LU A5 5 Z TR AR DL R JRE Ay 2
Ao MranE . FEAFHIE (cross correlation, CC) B
SEAG D7k B AR S AR A A AR OC BRIk
TR ER ™,

TETCMEF SO , H i A MR 5 x 2 DAL
ResIn G Sy, SCPRR R, FoEs
G REIE N A, RIE S xy MR
AMEFEIES Xy, CRED 205002 .

X, (K) = x(k) +ny (k) , (1)
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. FFT A fast Fourier transform; IFFT 2} inverse fast Fourier transform
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Signal X; » FFT
Ri(w) > HB Y
Signal y, —»| FFT || (3 ("
ty A4
<+— max() (D= [ [« the Hilbert transform - IFFT
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FHETFHAE TS (digital signal processor,
DSP ) FIE G v] 421 151 ( field programmable gate
array, FPGA ) [) DPD R4 R BAERI AN 4 Frw,
Horfr DSP F S0 ST N SE A T A S HAR I B
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x(n) | - - y(n)
» DPD ——» DUC > DAC > PA
i —
parameter
extraction
» TDE |= DDC = ADC =
DSP FPGA

: DPD: digital predistortion; DUC: digital up converter; DAC: digital to analog conversion; PA: power amplifier;

ADC: analog-to-digital converter; DDC: digital down converters; TDE: time-delay estimation
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