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1. Introduction

This paper presents two late additional informations foreseen in the TR on “Study into Applicability of GALILEO in LCS”, namely:

- The first one about the number of visible satellites,

- The second one about preliminary recommendation on the GALILEO Pilot Tone in order to simplify the UE and to provide the LCS service also when the environment does not allow to decode the Navigation data.

2. Number of visible satellites

The following text will be inserted at the beginning of the section 4.2.5 “Combined Assisted GPS / GALILEO with regard to Assisted GPS”

To simplify matters, a satellite based location service shall received at least four satellites to determine four parameters (X, Y, Z position parameters and T time parameter). A satellite navigation signal is received if it is not masked, namely if its elevation is greater than the masking angle as displayed in the following figure. 

Figure 4-x: Masking Angle Concept
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The GPS Standard Performances assume a masking angle of 5° only. A house 4.6 meters high will create a masking angle lower than 5° only if the distance between the house and the UE is greater than 42 meters. In the case of the 3GPP applications, we can suppose that the masking angle will be higher.

The figure 4-x shows the impact of the masking angle on the number of satellites in view, for the GPS Only solution and for the GPS + GALILEO solution. Even with a 30° masking angle, there are at least 7 satellites 80% of the time when the two constellations are used.

Figure 4-x: Number of Satellites In View versus Masking Angle
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2. Recommendation on Pilot Tone

The following text could be inserted in the section 7 “Feedback and Recommendations on present GALILEO definition” if agreed

7.1 Recommendations on GALILEO Pilot Tone

With the present Navigation Pilot Tone definition, it is impossible to achieve a Navigation solution without acquiring the Navigation Data Signal in order to solve the 100 ms Pilot Tone time ambiguity.

It is mandatory that the LCS service could be achieved using only pilot tone and assistance data provided by the PLMN network when the UE is connected. If the UE is designed to provide also standalone location functions when the UE is not connected, internal processing resources could be reallocated to the location functions to acquire and decode the Navigation Data Signal.

For example starting from the present definition of the pilot tone, an additional modulation using a 40-bit pattern, must solve this problem with very limited impacts on the Pilot Tone performances.

Figure 7-x: Pilot Tone Improvement Modulation
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