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Background for GNSS minimum performances requirements

Introduction

The AGNSSPTP-Perfreq work item aims at defining the minimum performances requirements for the GNSS systems. 

Several discussions have been carried out during GERAN #40 and GERAN#41. GP-090665 proposes a change request to TS45.005 according to the work item goal. The approach that is proposed is quite similar to the approach already presented in GP-081655 and GP-090110, with however some differences that are explained hereafter.

Rationale for the performance levels definition

The basic rationale of the proposed approach aims at insuring that each requirement reflects one performance level of each particular constellation and their combinations, while being pragmatic minimizing the overall number of requirements with respect to the number of possible MS compatibilities combinations.

In this perspective, the approach relies on 5 main classes of requirements : sensitivity, nominal accuracy, dynamic ranges, moving scenario accuracy, and accuracy in presence of multipaths.

Some of the requirements are defined on a constellation-by-constellation approach in addition to a multi-constellation approach. This is the case for sensitivity, nominal accuracy and multipath scenarios.

Indeed, for these types of performances, due to the intrinsic differences of performance levels from one constellation to the other, the risk of defining one general scope of requirements involving all the constellations together is that the receiver processes with the easiest constellation or the easiest set of satellites, meeting the expected general requirement, but not being in line with the expected performance level for one or the other particular constellation. 

For instance, taking into account the sensitivity item, it is known that the intrinsic GPS C/A acquisition threshold is worse than the Galileo one. An attempt of defining a test case that gathers GPS C/A and Galileo E1 signals would then involve relatively strong GPS C/A signals (e.g. –142 dBm) and relatively low Galileo signals (e.g. –152dBm) with an associated success criterion based on a couple (position accuracy, response time). The risk with such a scenario is that, in such test conditions, the MS computes the position with the GPS C/A signals only, without catching any Galileo signals. Even more the MS could pass the test without being in line with the expected –152dBm Galileo acquisition threshold. 

The associated risk is then that in real conditions, such a receiver, whereas being in line with TS45.005, could failed when confronted to a situation where GPS C/A signals are all blocked, and only Galileo signals are received with a power level however in line with the TS 45.005 test cases conditions, e.g. –152 dBm. This example can occur for instance when the MS is located in indoor conditions, with a signal attenuation of around 20dB.

Alternatively, for dynamic ranges and moving scenarios, the requirements can be based on a multiple constellation approach. In those cases, indeed, the multiple constellation behavior of the MS is dimensioning. 

