2010 108 M=% =2X & 47 A TC H M 10 & 1

= 2010-47TC-10-1

Atdy 7|4ke] Chirp Spread Sprectrum—- 23t
NZS Fu QA =4 gdygl&

( A Novel Frequency Offset Estimation Algorithm for Chirp Spread
Spectrum Based on Matched Filter )

a9 4, 4 A 3
( Yeong-Sam Kim and Jong-Wha Chong )

e o

=EdAe Agde ﬂm>lEEE&EHMadmpsm%daﬁdmm(Gﬁ)%—%@”WE Fog XA 4 dag
A 7)1 Fag XM 24 duATL dSHE FUR AR o) AT A% ANGLRN Fag o2
Stet SRR CSS & 71 48 723 7le Fkg 2¥Eta Qo] 71E9] BHoE Fug 2EAMS FANYS B
& BEEAo] HAwT 53] ARYE s £ TN 94 B34S HAA FEUY FHF XA g A
A @Yoz ARIEY deol ZasA frkh wEA B =RoAE H B34E A5l g8 Aeis AR
L= FAE BHE g P LTS A ARE duEE AGdt Atse ¢nEdFS sub-chirp
e 239 A5 A%E At & Age 7)€Y A% 3 A A @EE olgste] AR Fo L xS FA%
xﬂ7—] & T AR 7 A A uE %‘6}0:1 Aa4E ZH4 gyi 3%t AgdgolAd A ke
7 Fog gﬁfi FHE B3 9 234 BAE 2T F ASE AT A B3 o] TAEA &
13>1%1a147L45%ﬂ~“<% °W gelaty

o?.ié

4o e

N
-~

NS
I

o 1S 8
diﬂd
ul}l

=N ek o afo ol

ox %
_Q.
Erlo}}g
M1 oox 1Y
\1‘17';10

Abstract

A new frequency offset estimation algorithm for chirp spread spectrum based on matched filter is proposed. Generally,
the differential phase between successive symbols is used for the conventional frequency offset estimation algorithm,
However, if the conventional frequency offset estimation algorithm is used for CSS, phase ambiguity arises because of
long symbol duration and guard time. The phase ambiguity causes performance degradation of matched filter since the
received signal is corrupted by the integer frequency offset. In this paper, we propose a new frequency offset estimation
algorithm which separates integer and fractional frequency offset estimation for removing the phase ambiguity. The
proposed algorithm estimates the integer frequency offset by using differential phase between matched filtering results of
sub—chirps and successive symbols. Then, the fractional frequency offset is estimated by using the differential phase
between successive symbols Simulation results show that the proposed algorithm well removes the phase ambiguity, and
have almost same estimation performance compared with conventional one when there is not the phase ambiguity.

Keywords : Chirp spread spectrum, frequency’ offset, frequency synchronization, matched filter, phase ambiguity.
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Table 1. Different guard times of the four piconets.
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