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Abstract - This paper reports the empirical path loss model of
Ultra Wide Band (UWB) communications in office environments.
The channel transfer functions of 46 transmitter-receiver location
pairs are acquired using channel measurement system based on
frequency sweep method. From the measured data, parameters of
log-distance path loss formula are extracted considering
propagation environments and existence of a line of sight path. The
effect of frequency to the path loss properties of ultra wideband
signal is presented also. Finally, statistical properties of received
signal power with respect to the receiver conditions are analyzed.
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I. INTRODUCTION
The Ultra Wide Band (UWB) system has drawn one's

attention as a new short range high data rate wireless
communication system. Especially, after Federal
Communication Commission (FCC) approved the regulation for
UWB transmission, discussions about the commercial UWB
systems have been very active [1]. In order to develop the
efficient UWB system and predict its effects on other
communication systems, it is crucial to understand the UWB
channel properties first. The literature has reported the
measurement campaigns and results for UWB channel models
[2]-[7]. However, the channel characterization works in
frequency domain are insufficient even though the wide
frequency band is the most distinguishable feature of the UWB
system [8][9].

In this study, we investigated the empirical UWB path loss
model in frequency domain at office environments. The path
loss behavior is the most fundamental parameter among the
radio propagation characteristics to develop the wireless
communication systems and predict the interference to other
communications. For UWB system, it is more emphasized
because the UWB is expected to co-exist with many other
systems and its large frequency bandwidth is the underlying
suspect for interference problem. The office environment is
selected for the study of channel properties because it is one of
the most probable for the coexistence of multiple wireless
devices with high data rate. We measured the complex channel
transfer functions in 3 different office environments with the
frequency sweep method. From the measured results, we
suggest the practical and useful log-distance path loss model for
UWB systems. The parameters are analyzed considering

propagation environments near te receiver and the existence of a
line of site (LOS) path. Then, path loss exponent variation with
frequency is analyzed. Finally, we investigate the statistical
properties of the received signal for LOS and non-LOS(NLOS)
locations

This paper is organized as follows. Section 2 presents the
channel measurement system and measurement scenario.
Section 3 provides the measured results and analysis. Finally,
the conclusion is followed in section 4.

II. MEASUREMENT CAMPAIGN

A. Measurement system
Among UWB channel measurement methods, we selected

the frequency domain channel sounding method for
measurements [10]. In this measurement technique, wide
frequency bands are swept using a set of narrow-band signals
and channel frequency responses are recorded using a vector
network analyzer (VNA). The measurement system is shown in
Figurel . A VNA (Agilent 8719ES) transmits 801 continuous
wave tones uniformly distributed from 5GHz - 6.6GHz with the
frequency separation of 2MHz. This frequency interval allows
us to capture multipaths with the maximum excess delay of 500
nano-seconds and the bandwidth of 1.6GHz gives the time
resolution of 0.625 nano-seconds.

a) b)

Figure 1 Pictures of measurement system in a) anechoic chamber
and b) measurement environment.
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