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GNSS Minimum Performance -
Solving Contentious Issue on Sensitivity Levels

Introduction

The present paper intends to close the “A-GNSS Minimum Performance” Work Item. In the sensitivity test case, Galileo signal levels (high and low signal levels) are still under discussion since different views exist on their determination.

This paper highlights the arguments favoring the conclusion proposed by Thales at GERAN#45, in [1].

Summary of available proposal

This section reminds the Galileo sensitivity proposal included in [1]. In order to have an overview of the proposal today available, it also reminds the content of [2], promoted by Nokia, Qualcomm and Sirf.

The following graph summarizes the situation regarding the GNSS navigation message demodulation performance. Such performance indeed drives the determination of the so-called “Reference high signal power level in Coarse time assistance”.
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The following graph summarizes the situation regarding the GNSS signal detection performance during acquisition. Such performance drives the determination of the so-called “Reference low signal power level in Coarse time assistance” and “Reference signal power level in Fine time assistance”.
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For both of these performance aspects, and as already explained in [1], the figures proposed by Qualcomm et Al (derived from GPS  L1C/A) account for excessive margins :

· For Data demodulation : regarding Galileo TOW demodulation, BER achievable with minimum signal power proposed by Thales is 99,5 %.

Qualcomm et Al propose to increase the minimum signal power level by 1,5 dB in order to reach 99,99% as achievable BER. Given the targeted success rate on the considered test case (95%), such BER driver leads to excessive and unjustified relaxation of the minimum signal power requirement.

· For Signal detection : the search strategy described by Thales in its interpretation (in line with typical search parameters) envision a false alarm probability of 10-3 on a single searched cell.

However, Qualcomm et Al envision a false alarm rate around 10-14. This is considered atypical, and here again yields an unjustified relaxation of the minimum performance requirement.

Recommended sensitivity levels

As illustrated in [1], and summarized in the previous section, the authors consider the following figures achievable and suitable for the 3GPP GERAN A-GANSS minimum performance requirements :

· -142 dBm for the Reference high signal power level in Coarse time assistance

· -148 dBm for the Reference low signal power level in Coarse time assistance

· -148 dBm for the Reference signal power level in Fine time assistance

Several arguments support this position :

· these requirements are achievable with appropriate margins, accounting for conservative assumptions on the receiver design (see details already presented by Thales in [1]),

· In addition, it offers a reasonable alternate to the second proposition today available. According to this second proposition (see [2]), the issued specification is claimed to be “as challenging” as the existing one is for GPS L1C/A. Thus, A-GPS performance margins were retro-engineered from existing L1C/A specification, and proposed A-GANSS sensitivity levels were derived accounting for these same margins.

· Problem raised by Thales concerning this second proposal is that the technical pertinence of such margins is questioned (see previous section) : they are deemed excessive. Such process, by relaxing excessively the requested A-GANSS performance, would actually penalize the Location service performance on A-GNSS compatible handsets.

· On the contrary, the approach promoted in the present paper is more fair since the used margins were re-determined based on fruitful technical debate (since GERAN#40) instead of being inherited from another debate, which took place in the past on a system with different characteristics (GPS L1C/A), and upon which we have little (no?) record.

The proposed alternate therefore allows to properly take advantage of the new features imbedded in Galileo as a new generation GNSS, but keeping significant margins on the achievability of the specified performance.

Still, given the on-going discussions taking place with the other participating companies on this performance topic over the previous GERAN meetings, and in order to call for a consensus, it is considered acceptable to introduce additional engineering margins and relax the sensitivity levels to the following :

· -142 dBm for the Reference high signal power level in Coarse time assistance

· -147 dBm for the Reference low signal power level in Coarse time assistance

· -147 dBm for the Reference signal power level in Fine time assistance
Conclusion
In a nutshell, the sensitivity performance proposed to be included in the TS45.005 is a good trade-off, since it is considered to be :

· on the one hand, an achievable performance with significant margins,

· and on the other hand, a performance which would ensure that the new generation GNSS features will be properly exploited in the frame of A-GANSS compatible handset design.
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