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Introduction
TS 38.171 [1] defines the GNSS scenarios for single and multi-constellation test cases. In general, the number of satellites is set as 6, irrespectively of the number of constellations used in the test. For example, in the following extract from [1]:  
Table 6.2: Power level and satellite allocation
	
	Satellite allocation for each constellation

	
	GNSS-1(1)
	GNSS-2
	GNSS-3

	Single constellation
	High signal level
	1
	-
	-

	
	Low signal level
	5
	-
	-

	Dual constellation
	High signal level
	1
	-
	-

	
	Low signal level
	2
	3
	-

	Triple constellation
	High signal level
	1
	-
	-

	
	Low signal level
	1
	2
	2

	Note 1:	GNSS-1, i.e. the system having the satellite with high signal level, shall be selected by the device manufacturer.


Discussion
For the single constellation case, the UE needs to solve a system with 6 equations (one per each pseudo-range measurements, i.e. one per satellite) and 4 unknowns (the three coordinates of the UE position, plus the time t, the offset between the receiver clock and the GNSS clock). Thus, the UE needs to solve an overdetermined system with two “extra equations”. The UE could miss measuring two satellites and still be able to obtain a valid location fix.

For dual constellation, the number of unknowns increases to 5 (adding the time offset between the two different GNSS constellations). Therefore, the number of “extra-equations” reduces to one. That means the test case will dual constellation is significantly more stringent for the UE than the single constellation case. Triple constellations again increase the difficulty, with 6 equations and 6 unknowns, and the device must be able to measure all satellites without missing any in order to get a location fix.

Using more than one constellation for an A-GNSS fix should not penalize the UE for conformance testing. In the real field, the UE will benefit from being able to receive multiple constellations by seeing more satellites and the accuracy will typically increase. However, in the conformance tests, the accuracy is artificially decreased by imposing an unrealistic limit in the number of satellites available.

Observation 1: the way the GNSS scenarios are defined, the complexity of the test case increases with the number of constellations used.
Observation 2: this complexity increase is not consistent with the real field behavior: UEs supporting multiple constellations will generally see many more satellites.
Proposal 1: Increase the number of satellites to maintain always an overdetermined system with at least one equation more than unknowns, as shown (for example) in Table 1.
Table 1: Power level and satellite allocation
	
	Satellite allocation for each constellation

	
	GNSS-1(1)
	GNSS-2
	GNSS-3

	Single constellation
	High signal level
	1
	-
	-

	
	Low signal level
	5
	-
	-

	Dual constellation
	High signal level
	1
	-
	-

	
	Low signal level
	2
	3
	-

	Triple constellation
	High signal level
	1
	-
	-

	
	Low signal level
	2
	2
	2

	Note 1:	GNSS-1, i.e. the system having the satellite with high signal level, shall be selected by the device manufacturer.



Conclusion
Proposal 1: Increase the number of satellites to maintain always an overdetermined system with at least one equation more than unknowns, as shown (for example) in Table 1.
Table 1: Power level and satellite allocation
	
	Satellite allocation for each constellation

	
	GNSS-1(1)
	GNSS-2
	GNSS-3

	Single constellation
	High signal level
	1
	-
	-

	
	Low signal level
	5
	-
	-

	Dual constellation
	High signal level
	1
	-
	-

	
	Low signal level
	2
	3
	-

	Triple constellation
	High signal level
	1
	-
	-

	
	Low signal level
	2
	2
	2

	Note 1:	GNSS-1, i.e. the system having the satellite with high signal level, shall be selected by the device manufacturer.
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