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Analysis and Measurement of Interferences between UWB and
Mobile Communication System
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Abstract

Ultra wideband(UWB) technologies have been developed to exploit a new spectrum resource in substances and to
realize ultra-high-speed communication, high precision geolocation, and other applications. The energy of UWB signal
is extremely spread from near DC to a few GHz. This means that the interference between conventional narrowband
systems and UWB systems is inevitable. However, the interference effects had not previously been studied from UWB
wireless systems to conventional mobile wireless systems sharing the frequency bands such as Korean Cellular CDMA
and WCDMA. This paper experimentally evaluates the interference from two kinds of UWB sources, namely a
direct-sequence spread-spectrum CDMA(DS-CDMA) UWB source and an impulse radio UWB source, to a Cellular
CDMA and WCDMA digital transmission system. The average frame error rate degradation of each system are
presented. From these experimental results, the interference effects of DS-CDMA UWB source is not severe compared
to the Impulse UWB.
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Table 1. UWB source characteristics.

UWB Impulse UWB DS-CDMA
Az PulseOn200 XSUWBWDK
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(a) Impulse 4 UWB A& ~HEF
(a) Impulse UWB signal spectral characteristics

(b) DS-CDMA 4] UWB 413 AHEY
(b) DS-CDMA UWB signal spectral characteristics
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Fig. 2. UWB signal spectrum used.
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Fig. 3. The entire measurement map of UWB inter-
ference experiments.

E 2. Cellular CDMA 71X = 44 stelvlg
Table 2. The configuration parameters of Cellular
CDMA base stations.

Parameter 7VA =+
Sector total power(dBm) -9~ -104
Pilot channel(dB) -7
Paging channel(dB) -16
Sync channel(dB) -12
Traffic(dB) -15.6
OCNS(dB) -1.7046
PN offset 12
CDMA channel 799
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Table 3. Link budget analysis on the Cellular CDMA
& WCDMA system.
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Table 4. Interference measurement results of impulse
UWB source.

UWB Cellular | Cellular | Cellular ©27)
jamming | FAAY | &L pilot EJI,
level[dBm, level FER

Peak] [dBm] [%] |UWB off|UWB on

-96 -9 1

-106 -103 4 -9.8 -114

- 108 -104 7 -10 -11.6

-111 -104 0.5 -9.7 1 -106
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Fig. 4. Characteristics of the impulse UWB based
Cellular CDMA system.
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Fig. 5. Results of the interference measurement of
WCDMA  system according to the impulse
UWB signal source.
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