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Performance Analysis of Pulse Position Modulation-Time Hopping
Ultra Wide Band Systems with Antenna Diversity
in Indoor Wireless Channel
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Abstract : In this paper, we analyze the performance of pulse position modulation-time hopping ultra wide band (PPM-TH UWB)
systems with antenna diversity technique in indoor wireless channel. A modified Saleh and Valenzuela (SV) model is adopted as a
UWB indoor channel model. Perfect synchronization between a transmitter and a receiver is assumed. Therefore, coherent equal gain
combining (EGC) scheme to collect the energy available in the multipath components is investigated. It is shown that the perform-
ance is improved by increasing the number of antennas at the receiver. The results of this paper can be applied to the applications of

UWB.

Keywords: Antenna diversity, equal gain combining (EGC), modified Saleh and Valenzuela (SV) model, pulse position modulation-

time hopping ultra wide band (PPM-TH UWB) systems.
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Fig. 1. PPM-TH UWB transmitter.
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Table 1. Parameter settings for the modified SV channel model.
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CaseD
Extreme
NLOS
Multipath
Channel

0.0667 21 24 | 12 | 33941 | 3.3941 3

Scenarios A A |7 % % e
(I/ns) | (1/ns) (dB) | (dB) | (dB)

Case A

LOS 0.0233 25 71 | 43 | 33941 33941 3

(0-4m)

CaseB

NLOS 04 05 551 67 | 3.3941 33941 3

(0-4m)

Case C

NLOS 0.0667 2.1 14 | 79 | 33941 33941 3

(4-10m)
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Fig. 2. Block diagram of UWB system receiver with antenna
diversity.
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Fig. 3. Bit error probability versus Ex/N, performance with various
antennas.
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Fig. 4. Bit error probability versus Ex/N, performance with various
antennas (20 ps time offset).
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