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GERAN#43 AGNSSPTP-Perfreq Status
Scope

The AGNSSPTP-Perfreq work item aims at defining the minimum performances requirements for GNSS (TS 45.005 being impacted) 

Several discussions have been carried out since GERAN #40 (GP-081655, GP-090110, GP-090073, GP-090074, GP-090655, GP-090665, GP-090688, GP-090689, GP-091172, GP-091173, GP 091216, GP-091353). 

The present paper provides the status of the discussion at GERAN #43. A CR (#…) has been issued, proposing a text reflecting this status. Some values contained in this CR are “TBD”. This paper describes the way forward identified in order to solve these “TBD”s.

Overall description of the progress

1. The scope of the multi-path minimum performance requirements and test case has been agreed, as per proposed text in GP-091173. Consequently, the model specifying the delay and the amplitude of the delayed multi-path is adopted, and the fading model proposed in GERAN #42 (GP-090665) is abandoned.

Only modification brought to the text is the introduction of square brackets on the “-4,5” relative power levels in table O.4.2

Indeed, the following concern has been raised in GP-091353 : for strong delayed signals (i.e. high relative power), there is a significant probability that the energy search executed during acquisition detects and locks on the delayed signal instead of the direct signal. Consolidation of this analysis, to be executed following GERAN #43, shall allow to confirm that this risk is acceptable with a -4,5 dB relative power. Meanwhile, square brackets are required.

2. Regarding sensitivity test case layout,

· the satellites allocation according to the single, double or triple constellation case has been agreed (in table O.2.y and O.2.b)

· Still, in the coarse time assistance test case, two different views exists on the choice of the system having the satellite with high signal level.

In the first approach, it is proposed that the vendor could select the constellation to which the strong satellite belongs. 

In the second one, it is proposed to introduce two classes of receivers : for Class A receivers, the choice of the constellation to which the strong satellite belongs is left up to the vendor, whereas for Class B, the strong satellite can belong to any supported constellation.

In order to reflect the situation in the CR baseline text, mentioned tables were added, and the method used to select the strong satellite constellation is indicated “To Be Determined”.

3. Different views exist on the way to determine signal power levels values in the sensitivity test cases,

In the first approach, the GANSS (Galileo and GLONASS) power levels are proposed to be derived from GPS power levels already available, and which were computed from GPS first principles and implementation margin. Figures of merit are derived from the power levels already available for GPS (achieved BER for strong satellite signal level, pre-detection SNR for other satellites signal level). Then, using these figures of merit as target, GANSS power levels are derived.

In the second approach, the GANSS satellites power levels are proposed to be derived so that they reflect achievable sensitivity in the time afforded (TTFF). Following such approach implies to reconsider the GPS levels already available, to provide equal treatment to all constellations.

In order to reflect the situation in the CR baseline text :

· Galileo signals power levels were left “To Be Determined”. Indeed, discrepancy in the levels proposed following both approaches do not allow to propose an actual value

· Square brackets were added to GPS and GLONASS values. Indeed, second approach, if selected, might lead to the revision of these power levels.

4. Outcomes of the discussion on the sensitivity test case might impact the signal power levels considered in the dynamic range requirement. Consequently, square brackets were added to these signal power level.

Way forward

Mutli-path test case :

Consolidation of the false acquisition probability analysis will be done. This shall lead either to the confirmation of the “–4,5” relative power values (removal of the square brackets) if the risk is acceptable, or to the update of this relative power value leading to acceptable false acquisition risk.

Sensitivity test case signal power levels :

In order to compare both approaches described above, GPS and GLONASS signal power levels will be derived following the second approach (determination of achievable sensitivity within afforded TTFF).

As far as the selection of the strong satellite constellation is concerned, the issue will be reconsidered after outcomes of previous analysis are provided.

Similarly, dynamic range requirement will be adapted if needed.

Other Performance Requirements

The following parameters or features have been discussed to determine if the provision of a Minimum Performance requirement is justified. The results of this discussion and the way forward for each are as follows:

Velocity

It is agreed that a Minimum Performance requirement for velocity is justified. Proposals for Minimum Performance requirements are sought for the next GERAN meeting.  

Altitude

It is agreed that a Minimum Performance requirement for altitude is justified. Proposals for Minimum Performance requirements are sought for the next GERAN meeting.  

DGNSS

It is agreed that a Minimum Performance requirement for DGNSS is not justified. Therefore no Minimum Performance requirements will be specified. However a recommendation will be given to WG3 to devise a signalling test case for DGNSS.

GNSS TOD - GSM Time Association measurement

It is agreed that a Minimum Performance requirement for the GNSS TOD - GSM Time Association measurement is justified. Proposals for Minimum Performance requirements are sought for the next GERAN meeting.  

Open Points

1. The GANSS Carrier-Phase Measurement has been discussed to determine if the provision of a Minimum Performance Requirement is justified. The result of this discussion was inconclusive and further study is required

2. The existing “A-GPS Reset” test command specified by WG2 in TS44-014 needs to be extended to cover the new A-GANSSs. It may be advantageous to extend this command so that individual A-GNSSs can be reset as well as allowing for the reset of all supported A-GNSSs. This is for further study

