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ABSTRACT

In this paper, we propose a rapid and reliable signal acquisition scheme for UWB (Ultra Wide Band) systems
in typical indoor wireless channels. The proposed scheme is a two-step search with different thresholds and
search window applied to a single correlator, where cach step utilizes the single-dwell search with the bit
reversal. Simulation results in IEEE 802.15 Task Group 3a UWB indoor wireless channel show that the proposed
scheme for the UWB signals can achieve significant reduction of the required mean acquisition time as
compared to the conventional single-dwell bit reversal search and double-dwell bit reversal search with more
complex structure employing two correlators for various threshold levels. In addition, it is also observed that the

proposed scheme can achieve much faster and reliable signal acquisition in noisy environments.
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.Jrv!
N
Assign the new search window

(Considering threshold #1 and multipath delay spread)

N

Single-dwell bit reversal search scheme with larger threshold #2

o |1 ]2]3)als|e6]7]
[® @ [an Tan[an [an [ae | as |

a7 7. AR oA 2 el 5] 858 A
A 49 .

AR Agsld, AFA ARE 2 FelA T,
2 7R3 E7] BEL 94 Bit Reversal 54 &
F21EE A3l s FHs R (Fine
Search). ¥ 2% ©]21 Aok F A 24 7Y
o] oyaE]Ee Ae|sla Al glew, a3 74
A N=32, 6=43 7% 57 5% 93¢ A
ok F wA g 7o oF =AEL Qlek

V. ZOAY A

2o43S g8 FRAIE BiaelE Hxe =2
71 AE 1, 92F Sl 7, 03813 nsecE A
sfglon, "o AZe S5 RTAR Silch &
A, 2460A AFE viel o] Hao] A& A
T, =~ 27,=0.7626 nsecZ 7PY3lsl7] wEo] 7
Ad 29 0.7626 nsec THE AEY st =
49 T T dFAER2el o3 "2t e
o)slr] <8 1000 nsec® 253 Z AS$E w=y
oo, g F7e ] HE Bindl & N2
8192% xesigich. b2 Ad =AgA] IEEE
802.15 TG3a UWB A 2wl CM1~CM4E 3
Hslgdct =3t AR F oA 4L A% A
AAzZE eaAke] =)= B 3eAel AR S
o]-g-3}sdrt.

E 3 A mdd g2 F oA 24E A3 308 A
3= S AR

Ad 2d | 0EA AR @) | 28 & 29)
CcM1L 4.8 256
CcM2 43 512
CM3 43 1024
CM4 53 1024
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(b) SNR = 10 dB
CM4 and Noise 10[dB]
b ! ! — - Linear (ideal)
t I ! —— Bit Reversal {{deal)
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(b) SNR = 10 dB

8 9. cM4 Aol dAIgke] Halel wh ARl B F| J5 AR vlaL

o714 A QAL Lo S AA Y 73
A FFEE AQd A3 e AES Y8y F
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a3 g2 Ad 2d JhEd s £ 3
CM1 B2 (a) Lol 9l #A$ (No Noise)
2 (b) Al&ZHxkeH] (Signal-to-Noise Ratio; SNR)
7} 10 dBY o) AIZ I (AE F 24 713l
A Lol syl wWslell o Ak 7 oA &
A3} Single-Dwell ¥ Double-Dwell Bit Reversal

2 slgel AFE AF 57 U5 L8 AT

A% E(T)/N& vlxska gick 39 o9 9« A
@ 2 7k s vRE 279l CM4 Aol
a3 gellxet AR (a) AHeel e AT+ 2
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B 4. A 5 <A 24 7147 Sinlge-Dwell 2 Double-
Dwell Bit Reversal &i2|Ze] QAL Wil ulE A3t
g g 5] 35 A7k A vla M1 A 29).

A 1Al |Single-Dwell|Double-Dwell | Proposed
g SNR | %t |Bit Reversal| Bit Reversal [Two-Step
- ) Search Search Search
20 0.1603 0.0802 0.0271
No T | oors2 00391 | 0.0244
Noise
6 0.0330 0.0165 0.0228
20 0.1486 0.0743 0.0291
CM1 ;g 12 0.0509 0.0255 0.0256
6 0.0315 0.0158 0.0249
20 0.1486 0.0743 0.0261
jg 12 0.0665 0.0333 0.0234
6 0.0317 0.0159 0.0221
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Aol UWB Al2de A% 3% F @A 5
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) Search Search Search
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CM| 10
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