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1 Introduction
When defining the requirements for A-GNSS performance, it has become evident that the number of possible combinations with different satellite constellations and signals is huge. As there is not clear understanding on the possible preferred combinations, it is very difficult to make any educated guess to limit the combinations  for testing.
This document proposes a framework that would keep the number of test cases constant irrespective of the number of constellations and signals supported by the MS. This is achieved by testing only the full capability of the receiver, i.e. with all the constellations and signals supported by the MS. 
2 Proposal 
2.1 Defining the scenario parameters
The scenarios are assumed to closely resemble the ones defined for A-GPS. In each scenario, there are parameters that can be considered as common and then parameters that are satellite specific. These two parameter types are discussed in the following sub-sections. More discussion on the scenarios is found in document GP-090074.
It should be noted that GPS L1C/A, if supported, is considered as one of the GPS signals with the parameters and requirements as specified in TS 45.005, Annex M.
2.1.1 Common parameters

Number of satellites and DOP

The number of satellites is mostly the same as in A-GPS scenarios and it does not depend on the number of supported constellations. The satellites for each scenario are selected so that all the relevant satellites (e.g. satellites effected by multipath etc.) need to be used in position calculation in order to get such a satellite geometry that the accuracy requirements can be met.
These parameters are the same for all constellations and signals and their combinations.

Accuracy and TTFF

Accuracy and time-to-first-fix are used as a measure to verify the required performance. It should be noted that the values chosen for these parameters may not directly reflect the real-life performance, but merely verify that the GNSS receiver functions as expected.
Hence, the target should be to have common accuracy and TTFF requirements for each constellation and signal in a scenario, and the system or signal specific differences would be covered by different satellite specific parameters.
2.1.2 Satellite specific parameters

These parameters are defined independently for each GNSS and each signal. Their usage in multi-constellation cases is described more in detail in section 2.2. 
Signal attenuation

Signal attenuation to be tolerated is specified independently for each system and signal. However, when testing the performance, the signal attenuation has a common value for all generated signals of a particular satellite. This is further described in section 2.2.
Multipath channel

Similarly to signal attenuation, the channel characteristics may be defined independently for each system and signal. However, when the scenario is tested, it is assumed that all the signals of a particular satellite are propagated through the same multipath channel. 
2.2 Using the parameters and requirements

As a first step, the parameters and requirements were defined independently for each GNSS and signal type. When selecting values for multi-constellation and/or multi-signal receiver, a max-min principle is proposed to be used. According to this principle, in the first phase the most demanding supported signal (in terms of satellite specific parameters, i.e. signal attenuation and multipath channel) of each supported GNSS is selected and satellite specific parameters for the scenario are set accordingly. Then, the requirements to pass the test for the scenario are set according to the least demanding GNSS (in terms of accuracy and TTFF, in case there is a difference). This is illustrated in the example below.
2.2.1 Example

This example shows how the parameters and requirements for an imaginary scenario are selected for an MS supporting the following systems and signals:
· GNSS 1: Signal 1, Signal 3

· GNSS 3: Signal 2

Table 1 lists the signal attenuation parameters for this scenario. The values for signals that are supported by the MS are highlighted. Now, using the max-min principle, the maximum supported value for each GNSS is selected. These values are highlighted in green.
Table 1: Signal attenuation from the nominal level to the sensitivity level
	GNSS 1
	Signal attenuation limit
	GNSS 2
	Signal attenuation limit
	GNSS 3
	Signal attenuation limit

	Signal 1
	15 dB
	Signal 1
	14 dB
	Signal 1
	15 dB

	Signal 2
	18 dB
	Signal 2
	17 dB
	Signal 2
	18 dB

	Signal 3
	22 dB
	Signal 3
	25 dB
	Signal 3
	25 dB


The next step is to select from Table 2 the requirements to be used. In this step, the minimum values of the supported GNSS and signals are selected. Again, those values are highlighted in green. 
Table 2: Performance requirements
	
	GNSS 1, all signals
	GNSS 2, all signals
	GNSS 3, all signals

	Accuracy, 95 %
	100 m
	100 m
	75 m

	TTFF
	20 s
	20 s
	20 s


Finally, this scenario for this particular MS looks as shown in Table 3 and Table 4.
Table 3: Scenario parameters used in testing

	Generated signals in testing

	GNSS 1
	GNSS 3

	Signal
	Attenuation
	Signal
	Attenuation

	Signal 1
	22 dB
	Signal 3
	25 dB

	Signal 3
	22 dB
	
	


Table 4: Performance requirements

	Accuracy, 95 %
	100 m

	TTFF
	20 s


3 Conclusions
It is proposed that the A-GNSS performance requirements are defined in a way that keeps the required testing time constant irrespective of the number of satellite constellations and signals supported by an MS. More in detail, this is proposed to be done by:
1. Defining satellite specific parameters and optionally accuracy and/or TTFF independently for each constellation and signal
2. Using max-min principle to define requirements for a particular MS 
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