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Analysis of the Protection Ratio of GPS System in the Presence of
RF Interference Radiated by UWB System
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Abstract

This paper analyzes potential interference effects of Ultra Wide Band(UWB) on Global Positioning System(GPS)
which is providing safety service. For the interference analysis, positioning error method is used to determine the
minimum protection distance to meet positioning error of 2.5 m below and Minimum Coupling Loss(MCL) method
is used to determine the required protection ratio(Z/N) from the protection distance of UWB transmitter and GPS recei-
ver to meet positioning error of 2.5 m below. In a result, the minimum protection distance to meet positioning error
of 2.5 m below was about 10 m and the protection ratio to meet positioning error 2.5 m below was —20 dB. The
protection ratio proposed in this paper is the same value of the protection ratio of safety service proposed by ITU-R. The
obtained protection ratio can be used for the protection standard of domestic GPS system for the safe of life service.
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Fig. 1. Interference scenario of GPS from UWB.
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Table 1. Parameters of GPS system.
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Fig. 2. Emission mask of the outside communication.
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Fig. 3. Relationship between C/N and positioning error.
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Table 2. Relation of C/N from positioning error.
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Table 3. Allowable interference power at GPS recei-
ver to meet the required positioning error.
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The relation between Protection Distance and /N

I

Protection Distance

O 4. GPS B (V)¢ BE Ao 94
Fig. 4. Relationship between I/N and protection distan-
ce.

H 5 F ALY 7H] BE A @& N 3%
Table 5. I/N value according to the protection dis-

tance.
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