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Abstract Hopping sequences of Time Hopped Ultra Wideband Impulse Radio (TH-UWB-IR) system are to
mitigate multipath fading and to provide the multiple access chances for multi users. For the reliable
communications, the same pulses are repeatedly transmitted for a bit duration based on hopping sequences. The
proposed decoding scheme utilizes the intervals of inter-codes in a frame where the short interval between two
pulses leads to the large interference by the multipath fading. For a single user case, the proposed method
obtains 0.5dB gain over the conventional method at BER=10". Decoding performance of repeated pulses can be
increased using the property of the hopping sequences of multi users.

Key Words : interframe interference (IFI), inter-symbol interference (ISI), multi-user, time-hopping, UWB
(ultrawide band)
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[Table 1] List of Key Variables

Notation Definition
Ts symbol time duration
T. chip time duration
CE.” time-hopping code for jth frame and user i
(i) transmitted binary value for jth frame and user
a; ;
0 time shift for pulse position modulation
Ny the number of chips in a frame
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Ny the number of users
Ty bit duration time
N the number of the repeated pulses
) cost function for the distance between two
& pulses
40 distance between the previous pulse and the
P:J current pulse for jth frame and user i
40 distance between the current pulse and the
1 following pulse for jth frame and user i

2. 28

2.1 AAH pEl
211 BAIY Ha|
B =FoA AMEH 7|5 59 FAHE Table 19 &

211 AMs =™

o]Z] HAX|HZ AI7FESF T4 (pulse position
modulation time-hopped multiple access)ol|A] AREA} i o
o3l AbE= Az ohE ZTHTL

co

sVt =3 VEw,(t—jT, - 1—d"s) (1)

j=—o0

cxp[f 27r(t/T)2] 2)

2
w, (t)= (17 At

olul, wo(p)i= A Atste B2 whgola, =]
oA 7 = 02 nsec® AMBIIGT £V & Zhzte] o
Aro]| AEE= oyAelth T= A& AR
oj7l HAE AMESI O BR HIE AZM Rt} FYs)
Tz AZEEeRLB ) ot A7k o] (time shifo), ¢
£ ARSAL o]l oJaf AMEEE AlREoRR SO A A
o)A, T = 3 Algtolth HE ARMESF BE L &
HZolal YU BEEELE ZH= (iid, independent and
identical distributed) E-EH-2 JFEEE Hsolth Zb
ol B0 g2 #dstA UMl N g =89
o] Hof groftk. ths 7]7150] 22 wiAlE Fote
2 7 7ko] AMGAEL pAlTeA ] FES WR|E] ¢
o] mpo] Atmel BE s Algutsth o ige W
zof| wa} yehhs AR WolE AR s FA

AWz w4 o] AzhHolelw qff

e

[*]

T E

of

]
o] sfgshs olxlgk (I 52 0)o]t



1758l A14E A10F, 2013

21.2 g 24
ARER} o Ofgt ths AR Aldel o
S} Zo] FofZITH3s].

N K(n)

XE Z anké 71 nk) (3)

n=1k=1

oll, X= Aol A=E A% A71E Yehlis 2

Tl FEE ZhE FENSolA, N2 WEd 29
EJ9] 0]l K(n)2 nlA| S24E 9] U 29 0]
o a1 2L A R ATAl
71014L, T A S]2E ] =AARIO|AL, 7 e ni
A SeLE ] A BE 2] A AAZEo|T) Table 2
= Z47+o] Ad el CMI~CM4o] T3t M4=zkS Hejst
Aot

[Table 2] Parameter Settings for the IEEE UWB channel

Model
Notation Definition
A the cluster average arrival rate
A the pulse average arrival rate
r the power decay factor for clusters
the power decay factor for pulses within a
v cluster
. the standard deviation of the fluctuations of
J the channel coefficients for clusters
the standard deviation of the fluctuations of
a; the channel coefficients for pulses within
each cluster
- the standard deviation of the channel
£ amplitude gain
Scenario CM1 CM2 CM3 CM4
A (1/nsec) 0.0233 0.4 0.00667 | 0.00667
A (1/nsec) 2.5 0.5 2.1 2.1
r 7.1 55 14 24
o 4.3 6.7 7.9 12
o¢ 3.3941 3.3941 3.3941 3.3941
o, 3.3941 3.3941 3.3941 3.3941
Oy 3 3 3 3
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[Fig. 2] Simulation environments for performance evaluation

between two pulses with variable distance in
chips
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