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1
Introduction
At GERAN#63, tdoc GP-140434 “Multi-constellation optimization in A-GNSS” [1] (together with a corresponding CR in tdoc GP-140685 [2]) was presented. 

The document in GP-140434 [1] proposes to modify the A-GANSS Sensitivity with Coarse Time requirement, as currently specified in Annex O.2.1.1 of 3GPP TS 45.005. In this requirement, six satellites are simulated in total, where five of them are set to a “low power level”, and one satellite is set to a “high power level” (with the particular power levels as specified in Annex O.2.1.1 of 3GPP TS 45.005). If the MS supports GPS, the satellite with the “high power level” is a GPS satellite, where the remaining satellites are distributed among the MS supported GNSSs. 

The CR in tdoc GP-140685 [2] proposes to change this requirement in such a way, that the satellite with the “high power level” is randomly selected among the MS supported GNSSs. 

The reason for this change provided is that “current description of A-GANSS sensitivity use case does not propose appropriate multi-constellation handling.” [2]
This contribution provides several comments on this proposal in [1, 2].
2. 
Comments
2.1

 General
1. The functional modification of the GNSS feature proposed in GP-140685 (CR to 45.005) [2] is not backwards compatible. 

The CR in tdoc GP-140685 changes a Note in Table O-2.2, which would require the MS to search for any supported GNSS in parallel and decode time from this GNSS signal (as opposed to search for GPS first, and then continue to search for other GNSS signals). This functional change is not backwards compatible. Current implementations behave as specified in Annex O of 45.005, and corresponding test cases have been developed by GERAN WG3 in 51.010 (as well as by RAN5 in 37.571). Changing the requirement as proposed in tdoc GP-140685 [2] would mean that existing implementations may fail GCF test cases (since not designed according to this changed requirement). 
2. There is not sufficient justification provided for this functional change.

The reason for change states [2]:
“Current description of A-GANSS sensitivity use case does not propose appropriate multi-constellation handling.” 
The corresponding discussion tdoc GP-140434 lists two “limitations” [1]:

a. “For GPS capable receivers, in situation of partial masking and when the satellite with high signal level belongs to another GNSS than GPS, no minimum performance requirement applies to the MS.” 
b. “In addition, with the current specification wording, a “claimed” dual constellation receiver (GPS + GNSSx, GNSSx being a non-GPS GNSS) can demonstrate compliance to TS 45.005 sensitivity “dual constellation” use case by processing GPS only.”

On (a), the document refers to simulation results presented in GP-091353 [3], discussed at GERAN#43. The document GP-091353 [3] shows simulation results for GPS and Galileo in an artificial “indoor scenario”. However, this document does not show any performance improvement which would be obtained with the proposed change in tdoc GP-140685 [2], and the new paper in GP-140434 [1] does not provide any additional justification either. The meeting report of GERAN#44 already states on this subject matter:
“In the current situation regarding deployed GNSS, it is deemed reasonable to use GPS as GNSS-1. If additional GNSS are fully operational, and if there is benefit, the method for the choice of GNSS-1 could be revised”.


Except for GLONASS, there is no additional GNSS globally deployed (first IF statement), and no new benefit for the proposal has been demonstrated (second IF statement).

In addition, the GNSS minimum performance requirements do not attempt to model “real world scenarios” (since the number of such “real world scenarios” may be infinite). The minimum performance requirements and corresponding test cases are developed to test basic GNSS receiver functionality, such as sensitivity, dynamic range, multipath, etc. 
On (b), it is claimed that a dual-GNSS capable MS can pass the corresponding test case by measuring 3 GPS satellites only, instead of processing all 6 simulated satellites (3 GPS satellites + 3 satellites form one additional GNSS). However, any subset of the simulated 6 satellite constellation will have such a poor GDOP that the specified minimum performance requirements cannot be met. I.e., a MS will not pass the test case requirements in 51.010/37.571, if only a 3 SV subset is measured by the UE.

In addition, in some markets today multi-GNSS receivers may be triple constellation receiver, supporting GPS+GLONASS+BDS. For such receivers, 2 GPS satellites plus 2 GLONASS satellites plus 2 BDS satellites would be simulated. There is no way to pass the test case if the receiver would process the 2 GPS satellites only.
2.2
Further Technical Comments on the Proposal

3. Any practical multi-GNSS chipset implementation integrated in mobile devices do and will support GPS. It is reasonable to assume that multi-GNSS implementations search for GPS satellites first, and then continue to search for other GNSS satellites for several reasons:

a. Constellation Readiness. GPS has proven to be the most reliable satellite system, and apart from GLONASS, the only GNSS globally available.
b. Acquisition Time. The GPS satellite signal is still the signal which allows the fastest acquisition time. Other, modernized GNSS signals, are optimized for performance (e.g., better anti-jamming, better multipath rejection, better cross-correlation protection, etc.) but not for acquisition. Therefore, one may get better tracking accuracy with e.g., BeiDou or Galileo signals, but BeiDou or in particular Galileo requires significant more time/processing power to acquire the signal. That is one of the reasons for the specification of the current requirement and test case: GNSS receivers exploit the fast acquisition capabilities of the GPS signal (GNSS-1), and then get the improved performance of the modernized GNSS signals (GNSS-2, and/or GNSS-3). Note, that GPS originally has been designed precisely like this: The GPS C/A code is used for fast and reliable acquisition, and the receiver then hands over to the longer, more precise code (P-code in case of GPS). With multi-GNSS receivers, exactly the same is done, not for the GPS P-code, but across different GNSS systems.  
c. Cost-benefit tradeoff: Even though a multi-GNSS receiver could theoretically be designed as proposed in [2], it just doesn’t pay to build parallel search capability for all GNSSs.  For obtaining the same acquisition performance as with GPS, significant more processing resources (and therefore, battery consumption) would be needed for other GNSSs. E.g., for Galileo, due to the BOC modulation and longer codes, in one code period, there are essentially 8 times as many code phase hypothesis to search as for GPS. This makes Galileo 8 times slower to find the correct code phase compared to GPS given the same amount of correlators; or requires 8 times more processing capabilities to get the same performance as GPS. Therefore, if GNSS-1 is e.g., Galileo, the specified test case parameter are not reasonable. 
4. As also stated in GP-140434 [1], the reason for the strong satellite signal in the sensitivity test with coarse time is to enable the GNSS receiver to decode time from the satellite signal. The specified response time for the test case is 20 seconds. For GPS, within 20 seconds of data there would always be 3 occasions where time can be decoded. For GLONASS for example, time is provided once in 30 seconds of data, and therefore, there is likely no possibility to decode time within the specified 20 seconds response time, if GNSS-1 is GLONASS (as proposed in [1]). Therefore, the proposal in [2] is not technically feasible. 
Similar if GNSS-1 is Galileo. Time information is provided in word number 5 and 6, as well as in spare words 0. These words are arranged in such a way, that the time between two words 6 and 5 is 20 seconds. I.e., given the 20 seconds response time, the receiver would not be able to decode time from the Galileo signal. Therefore, the proposal in [2] is not technically feasible. 
3. 
Summary

This document provided several reasons why the proposed change in GP-140685 should not be agreed.
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