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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 each 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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e AEsted, e AR T TRkl T

Q)
= 73 E7] 35S 9]sl Bit Reversal 24 <
FIEES AEsle] “Ads] sHYsHAl ¥t (Fine
Search). 3 2+ °l2{gh AlgkEl F =HA &4 7Y
2] ]S AYslar Adwstar glew, 13 74
Ae N=32, 6=41¢1 4% 57| 55 9T A
H 7 "l 'Y A ol E EAlEkaL glrh

BOAHE S8 THPAIRE Bieale]E Hie] 3
7] A= 1, 2 3EE 7,5 03813 nsec® A

sialer, Ao AEe] £ 27 siith &
S
Z

[o5

H, 27804 AFFE uiel o] He] A& A7
T. = 27, =0.7626 nsec® 7}H3I7] wiwel #
Ad 2dlS 0.7626 nsec T = AMEE slgick =
A 7 T = v o3k 37t S
F35}7] 98 1000 nsec® 83| & A5E 29
on, g4 ke ] 913 Bin®| 4 N
81925 sl v AdE A md 24 IEEE
802.15 TG3a UWB A'd =dlgl CM1~CM4E I
gHaloiek w3k Ak 7 = S 943 ANA
AR AR Fr|= & 3o} A FES
o83k

Z 3. Ad mde wE F thil 2AS 913 A A
3 2 el Ak
Ad = | AA AR ) | B (20)
CM1 4.8 256
cM2 43 512
CM3 43 1024
CM4 5.3 1024
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CM1 and No Noise CM1 and Noise 10[dB]
i i i ~ Linear (dea) ‘ i i i ~ Linear (dea)
I | | —— Bit Rewersal (Ideal) | | | —— Bit Rewersal (Ideal)
05| ~——+ ——— - — - A Single-Dwell Bit Reversal Search 4 . — — —+ — — — 4 — - A Single-Dwell Bit Reversal Search H
| | O Double-Dwell Bit Reversal Search | O Double-Dwell Bit Reversal Search
m~ o o © Proposed Two-Step Secarch - © Proposed Two-Step Secarch
0477777%777‘#\1717\7777rfffn*ffff ff*f\%\fifhfffrfff#ffff
| | S | | | ~h | |
0 | R S S N N N A I R S S B
- T 1 | T T 1 | T T
o I I I I I I I I I
| | | | | | | | |
oL T ! I | L I _ I I I I _
| | | | ] | | | ] |
| | | | | | | | | |
01bLt I I I I I | | | |
0 0.05 0.1 0.15 0.2 0.25 03 0.1 0.15 0.2 0.25 03
JIN JIN
(a) No Noise (b) SNR = 10 dB
T2 8. cM1 Adellx] GAIgke] Wt wE At W 5] 85 AR Hla
CM4 and No Noise CM4 and Noise 10[dB]
| | | — — Linear (Ideal) | | | — — Linear (Ideal)
| | | —— Bit Reversal (Ideal) ! ! ! —— Bit Reversal (ldeal)
05—~ ——+———-— - A Single-Dwell Bit Reversal Search 05|~ ——+———-— - A Single-Dwell Bit Reversal Search
| | O Double-Dwell Bit Reversal Search T~ | O Double-Dwell Bit Reversal Search
T~ | © Proposed Two-Step Secarch I~ | ©O Proposed Two-Step Secarch
Odl——— - —— ==~ - ——fF - ——t- -~ Odl————f - -4 =~ - ——fF - —— - ——
| | RN | | | | RN | |
| | | =~ | | | | =~ |
L 1 T I S B L 1 I B A S D
- T 1 | T T - T 1 | T T
| | | | | | | | | |
SR Ble L L. SO Ble
| | | | | | | | | | | |
| | | | | | | | | | | |
0101 1 I I I 1 0.1L1 I I I I I
0 0.05 0.1 0.15 0.2 0.25 03 0 0.05 0.1 0.15 0.2 0.25 0.3
IN IN
(a) No Noise (b) SNR = 10 dB
T8 9. CM4 AL AR skl e A BT B7] H5 AR el
o714 A IAGE 1o AL A S 73 o] Ad A eA dARE 2 A 3 el mhebA
olA Ag-g ALjg A5 AR HES slsl] 3 Zb &b 7] Aarshd w1 §] B5 2 A
° zﬂuﬂnl Wrhs =S #Hagke] olAgke AAse Zre| AEREE AAska sl Al ey
ol gs19cl.
a8 8¢ Y md sley R =& 3Ael E 4. Aok T <A &4 7|49} Sinlge-Dwell 2 Double-
d 8= A 24 7hidl 14 2L 24 Dwell Bit Reversal Qkel%9] o7l slol e 4775}
CM1 XH Lg oﬂ/q (a) Zb}‘-‘—j—ol %} — 78]—[« No No]se) E‘l _1:1—} £7] i_}.‘::]_ /\] 7]1-9,] "—Jfﬁ% H] (CMI ;H\ﬁ s} t—ﬂ)
2 (b) A1ZN%-44] (Signal-to-Noise Ratio; SNR)
7} 10 dBY W QA I (AekE F A 7o) a2 %7l |Single-Dwell | Double-Dwell | Proposed
= e o] e - _ o e | SNR| F |Bit Reversal | Bit Reversal | Two-Step
/(‘1’\:‘ ]_‘2 Oﬂ 6“ ‘:01-)"] H\iﬁ}oﬂ Eq/'f: Zﬂ q}% T T:/]:Zﬂ = = ([‘) Search Search Search
A3} Single-Dwell 2 Double-Dwell Bit Reversal 20 0.1603 0.0802 0.0271
A el Atk Hd 5] 85 28 AR lei‘;e 12 | 00782 00391 | 0.0244
s B(T)/N< vastar ole) 3 18] 9= A 6 | 00330 00165 | 0.0228
g owd e 7R vHE el M4 A el 4] 20 | 0.1486 00743 | 0.0291
[ 10
a8 8ellAek fraketAl (a) AtEel Sle A5 2 CMI| o | 12 | 00509 0.0255 | 0.0256
(b) SNR =10 dB<l 7%l whallx] A 1ol W 6 | 00315 00158 | 0.0249
Slof| w2 daE|EEe] M-S vk vk = 20 | 0.1486 0.0743 0.0261
- - - « - 2
gk olefgt lAIZke W2 F7] F5 AdF WIE dg 12 | 0.0665 0.0333 0.0234
B} zAE) FA8) 918, F 404 TR 2 6 0.0317 0.0159 0.0221
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(AW A 7 elA UWB A~8E 913 u4 5 oA F7] 45 S

E 5. Algke F A &4 77} Sinlge-Dwell 2 Double-
Dwell Bit Reversal ¥w2]&e] SIAGL Wstel] w2 413}
= e 7] 5 A7 Aggk vla (cM2 Ald ZE).

A %7 |Single-Dwell | Double-Dwell | Proposed
- ; SNR | %t |Bit Reversal| Bit Reversal | Two-Step
- ) Search Search Search
20 0.1876 0.0938 0.0244
N.O 12 0.0590 0.0295 0.0160
Noise
6 0.0205 0.0103 0.0134
20 0.1251 0.0626 0.0195
CM| 10
> | 4B 12 0.0575 0.0288 0.0151
6 0.0172 0.0086 0.0123
20 0.1251 0.0626 0.0199
j](; 12 0.0580 0.0290 0.0153
6 0.0190 0.0095 0.0127

E 6. Algksl T A & 7197} Sinlge-Dwell 2 Double-
Dwell Bit Reversal ¥12]&2] AG Wsle] w2 Ars)
| 33t 7] 5 A7t AL vl (em3 A 7).

N %A |Single-Dwell | Double-Dwell | Proposed
o ; SNR | % |Bit Reversal| Bit Reversal | Two-Step
= ) Search Search Search
20 0.3751 0.1876 0.0581
No T 0.0884 00442 | 0.0223
Noise
6 0.0188 0.0094 0.0128
20 0.1876 0.0938 0.0348
CM3 ;g 12 0.0635 0.0318 0.0187
6 0.0173 0.0087 0.0125
20 0.1876 0.0938 0.0347
j}g 12 0.0771 0.0386 0.0206
6 0.0182 0.0091 0.0125

E 7. Ake F A &4 717} Sinlge-Dwell 2 Double-
Dwell Bit Reversal ¥2]&e] AR Wstel wlE A4f3}
= e 7] 5 A7 Agg vla (cM4 Ald ZE),

A %7 |Single-Dwell | Double-Dwell | Proposed
- ; SNR | % |Bit Reversal | Bit Reversal | Two-Step
- ar) Search Search Search
20 0.2501 0.1251 0.0439
N.O 12 0.0782 0.0391 0.0221
Noise
6 0.0189 0.0095 0.0144
20 0.2423 0.1212 0.0433
CM4 (ig 12 0.0685 0.0343 0.0210
6 0.0164 0.0082 0.0142
20 0.2423 0.1212 0.0439
jg 12 0.0763 0.0382 0.0225
6 0.0176 0.0088 0.0146
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