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Performance of Initial Timing Acquisition in the DS-UWB
Systems with Different Transmit Pulse Shaping Filters
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Abstract

In this paper, we compare the performance of initial timing acquisition in direct sequence ultra-wideband(DS-UWB)
systems with different transmit pulse shaping filters through extensive computer simulations. Simulation results show
that the timing acquisition performance of the DS-UWB system, whose chip rate is 1.32 Gehip/s, employing a rectangu-
lar transmit filter is similar to that employing a square root raised cosine(SRRC) filter with an interpolation factor of
4 in the realistic UWB channels(CM1 and CM3) as well as the additive white Gaussian noise(AWGN) channel. Addi-
tionally, we present both a 24-parallel digital correlator structure and a 24-paralle] processing searcher operating at a
55 MHz system clock, and then briefly discuss the initial timing acquisition procedure. Because we can adopt an 1.32
Gsample/s digital-to-analog(D/A) converter and an 1.32 Gsample/s analog-to-digital(A/D) converter in the DS-UWB sys-
tem by employing the rectangular transmit filter, we have a realistic solution for the DS-UWB chipset development.
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Fig. 1. Operating band of the DS-UWB system.
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Table 1. Temary spreading code of length 24 for BPSK
transmission.

g o)zt 2491 ternary At

Code set

L=24 codes
number

-,0,1, -1, -, -1, 1, 1,0, 1, 1, 1,
: 1

1
L, -, -L,LLL -1 -1 -1 1
-1, -, -L -LL -LL -1~ -5
-, L, -L-L1LL0, =10 11
3 -1, 1, -1, -4, 1, -1, =L, 1, =1,0, =1, 0,
-, -LLL1L-LLLL -1 -1 ]
0, -1, -1, -1, -1, =1, -, 1, 1,0, =1, 1,
L, -1, -, -, -1 -1 -1
-, L -L L, -4 L0 L1 -
-, 4,1, -LL L1 -1 -1 L0~
0, -, -L,01, -1, -1 1 -1, -, 11,
L, -4, -5 -1, -1

F 2. BPSK A%E 18 Zojrt 129 ternary FAF
it
Table 2. Ternary spreading code of length 12 for BP-
SK transmission.

Code set
number

1 0, -, -L, -L, L L1 -,11 ~1,1

-, L -1, -LL -, - -LLLL0

0, -1, 1, -1, -1, 1, -1, -, -1, 1, 1,1
-1, -, -LL,LL-LL1 -1, L0
-, -, -LLLL -LLL-LL0
0, -1, -, -, 1, L,-, 1,1 -1,1

L=12 codes

fo NI BN R SN VS )

B 3. BPSK A%ES 91 Ho|7h 1/2/3/4/6%) ternary
it 5=

Table 3. Length 6 and shorter spreading code for
BPSK transmission.

Code set
numbers

| 1,0,0,0,0,0 | 1,0,0,0 | 1,0,0 | 1,0

L=6 [=4 =3 | [=2 | L~
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