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ABSTRACT

In this paper, we analyze the performance of linear search and bit reversal search algorithms based on the
single-dwell serial search for rapid UWB (Ultra Wide Band) signal acquisition in typical indoor wireless channel
environments. Simulation results according to bin spacing and frame interval in IEEE 802.15 Task Group 3a
UWB indoor wireless channels show that bit reversal search algorithm achieves much smaller normalized mean
acquisition time than linear search algorithm. In particular, it is found that the normalized mean acquisition time
of the bit reversal search according to the range of searching termination interval closely matches the ideal case.
In addition, we observe that the acquisition performance of bit reversal search algorithm becomes much better as

bin spacing gets finer.
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da2]Ee) g viaslin Qlck 2 afHEC B
o), Ayolgt Al'd 4 RFollM Linear 94 U]
Z2r} Bit Reversal B4 43259 Aso] o ¢
F%& & 4 vk =3 Linear ¥ dze)Ee] 7
S+ JINS 3T Agle] Asel ol Agst A
9] u]%3ARE Bit Reversal B4 dae]Ee] A5~
7] 85 A5l 9 £F olHQl 3 2o #
A=t gnel FolASRE, & dAGe] ALSE o)
AR e ol AE AplE BYE o 4 8k

olz{dt Al WE F/18E A% #IE B
245 2As] e, E 29 3qdxe CM1 ~
CM4 Ad 7ol =gt 4z No] 4096 =i}
819221 79l W&l Bit Reversal T4 re)Ee]
AFER HT 57 5 48 AR AIREL A
Al giek ZF Follq Aapsisl g ) 85 &
8 A7 g(m/Nel 0.6 7 4% A Al
FES AmrA, Y 7 Nol AL AeE =
o F T ARFE QARNe] 29 1ot 2
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F 2. Bit Reversal Y29 sl Ha 57 45 A%
9] A% (N =4096).

A T;=500 T,= 1000
=2 |\ r KN | I  ETDIN
4 0.0171 4 0.0364
an L8 0.0271 5 0.0657
10 0.0471 6 0.0881
18 0.0979 10 0.0940
4 0.1042 4 0.0271
7 0.0278 5 0.0313
M2 10 0.0535 6 0.0408
14 0.1042 9.6 0.1147
4 0.0195 n 0.0100
M3 6 0.0315 7 0.0227
8 0.0461 9 0.0313
1 0.0909 12 0.0884
4 0.0085 4 0.0161
7 0.0220 7 0.0361
CM4
10 0.0369 9 0.0540
13 0.0901 11 0.0784
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E 3. Bit Reversel ¢22|=9] Agss S 57) F5 Az
o] A (N =28192).

T;=500 T,= 1000
AY =g
r E(T)/N r E(T)/N
4 0.0085 4 0.0171
0.0193 6 0.0330
CM1
10 0.0309 8 0.0446
21 0.1056 18 0.0978
0.0065 4 0.0128
0.0138 7 0.0278
CM2
15 0.0718 0.0352
17 0.0771 14 0.1041
0.0051 0.0010
0.0096 0.0254
CM3
10 0.0215 10 0.0347
14.5 0.0872 12 0.0884
4 0.0042 0.0084
7 0.0112 7 0.0219
CM4
11 0.0231 11 0.0426
14.9 0.1007 13 0.0896
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