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Summary

At the AGPS AdHoc meeting in Espoo, contribution R4AH-040024 was presented by TIM, Three, Vodafone, Orange and NTT Docomo with descriptions for AGPS testing scenarios based on service requirements. This contribution aims to prove that the number of “visible” GPS satellites specified in realistic scenarios such as those presented in the mentioned contribution is likely to be a high number, close (or perhaps, equal) to the number of “available” satellites. In addition, average signal strengths values of the locations measured are presented to check if they could be matched to existing tests. Response times or accuracy requirements are not dealt with in this contribution.

1 Introduction

The concept of “visible” GPS satellites stems from the use of “classic” GPS receivers where the sensitivity was limited to about –135 dBm, so mild obstructions such as trees would deem some of the satellites as “not visible”. However, recent advances in technology have substantially improved receiver sensitivity to levels beyond –155 dBm so satellites that were “invisible” now suddenly become available for these receivers to use in their position calculations. Basically, all available satellites can be considered “visible”, although signal strengths are different and those must be defined for each scenario. Moreover, it is expected that advances in GPS receiver technology will keep improving at the same or higher rate so greater levels of sensitivity will be achieved. Limiting the number of “visible” satellites to a number that is significantly less than the number of available satellites (usually from 9 to 12) makes little sense since some receivers will obviously see more satellites than others.

The three scenarios presented in contribution R4AH-040024 were defined as:

· Outdoor Open Sky

· Urban Canyon

· Light Indoors

In this paper we have concentrated on the latter two scenarios. Conditions for “outdoor open sky” can be defined easily and we believe it is easy to agree on them. Data is presented for measurements “urban canyon” and “light indoors” where a large number of GPS satellites is now “visible”. A receiver with 10 parallel channels (sees a maximum of 10 satellites per epoch) with a sensitivity limit of about [-156 dBm] was used during the measurements. 

The two urban canyon exact locations that were measured had been previously selected by Telefonica Moviles in prior tests with both Global Locate and Snaptrack as very challenging environments for the reception of GPS signals and representative of what an urban canyon would be. The two light indoor environments are an office environment and a residential flat in downtown Madrid. 

Measurement results as well as pictures of the four sites can be found in the supporting presentation to this contribution. An example, one of the locations that had been selected by Telefonica Moviles (Calle del Cordon) and one of the light indoor sites are shown below for illustration. Similar results were found in the other two locations.

Calle del Cordon is a 3 m wide alleyway in between 3 storey stone buildings in downtown Madrid. Looking at the number of satellites histogram, it can be seen that even in an apparently reduced visibility location 9 or 10 satellites are detected most of the time. The sky plot shows us how 10 satellites are detected down to very low elevation angles in a pattern that resembles very much the current dynamic range scenario as defined in the specification.
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The second site shown here for illustration is an office location. The antenna was placed 10 m away from any window but this is the top floor of the building so it may be considered ‘light indoor’. Again the number of satellites is a high number as it is noted in the histogram. The signal strength pattern shows most signals attenuated since they were coming through the roof. The signal strength pattern resembles the sensitivity tests as it is defined now.
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2 Conclusion

Results indicate that a large number of satellites were visible in all four locations. This is consistent with the number of satellites that is specified in the current specification.

As part of the findings and as a basis for discussion, we also present the average signal strengths for all the satellites in the different environments measured.
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