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Abstract

In this paper, we propose a new decoding method for differentially biorthogonal chirp spread spectrum (DBO-CSS). In
DBO-CSS, the information is carried on the differential phase not between the adjacent sub-chirp symbols but between
the sub-chirp symbols in the same position of adjacent full-chirp symbol. So, the conventional multiple symbol differential
detection (MSDD) algorithms to enhance the BER performance can not be applied to the DBO-CSS directly. In this paper,
we propose a new differential detection algorithm based on a partial MSD(multiple symbol detection) and a viterbi
algorithm. It is shown that the performance gain of the proposed algorithm when compared with that of the conventional
detection algorithm is around 2.5dB at BER = 10-5.
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Fig. 1. Block diagram of a transmitter of 1Mbps mode.

(423)

[[Te="48usec
-20 . M

-30 i if

-40

-50

Filtered out  Signal Band Remain noisy

Fig. 3. Freguency spectrum of a sub-chip of
DBO-CSS.

fv £ 729 4% o8 Folv] A3t BE =B

Eo] wEHRG wdE a2 2y FRE

noncoherent 7ZE 7|Wro. 2 &1 geoenz BEEHY
g 7|EY g 2 o83ty 4% N +
Ae ALR o4 & ok AW, 71&9 DF-DPD
v} viterbi-DD $& AHEEz9 ARy} =t 2A

" #tol H= & biorthogonal £33} 8t&d 528 F
A 232z ul2 DBO-CSSe) A& 4 ot

. Hgkst= #Z

A. E™z|A Clo|o{ 1Y

AHEA biorthogonal ®3 o] S(differentially
biorthogonal coding gain)2 L7} $dte] B =EoN
= viterbi-DD Aol X9} Zro] ARFAE o] £33 E
] A(trellis) & AHESIATE 28 4% ATZ4 AME
¥ Ed2E Uitk 971A, ZF 28 o)A (stage) &
Z} 4SS JEhdY, 4 AdEi(state)dl s E4He A W
A NEHE V&2 vUmx AR Azl 94



2007 48 HxESeE =EXN M 4 HTCH A 4 2

D (i-1)-th stage i-th stage

(dy.dz.d3)
k-th state
i} BMin-1.n-1
(N-1)-th state
a3 4 moEl ElyalA clolo]a

Fig. 4. Proposed trellis diagram.
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Table 1. biorthogonal code.
Decimal Code Bi-Orthogonal Code word C
(c0,€1,62,C3)
0 1111
1 1-11-1
2 11-1-1
3 1-1-11
4 -1 -1-1-1
5 11-11
6 1111
7 111 -1
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IV. Simulation Results
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