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7.1.5.7
1 Introduction
This document shows examples of the possible scenarios for A-GNSS performance requirements. The set of scenarios defined for A-GPS is taken as a basis for this paper. This choice can be justified by the fact that the A-GPS requirements are not supposed to be changed during this specification work while A-GPS (GPS L1C/A) still needs to be considered in multi-constellation scenarios.  
2 Scenarios 
As proposed in the document GP-090073, an MS is intended to be tested only once under each scenario irrespective of the number of satellite systems and signals supported by that MS. With each scenario, there is a list of identified open issues that need to be addressed before the actual values for the parameters can be set.
It is proposed that SBAS satellites are not included in scenarios. Moreover, if QZSS testing will be included, it is proposed to be done by replacing one GPS satellite in a scenario with a QZSS satellite.
2.1 Sensitivity

For A-GPS, different sensitivity requirements were defined based on the quality of time assistance (coarse and fine time assistance). The values for time assistance were chosen based on the GPS L1 C/A code length and frame structure. With the other satellite systems, the need for different levels of time assistance and the quality of time assistance should be reconsidered. The relaxation of the fine time assistance quality requirements could have positive impact on the availability of such time assistance as it would be easier to implement in the network.

The signal attenuation for testing is selected using the max-min principle described in GP-090073.
The performance targets (accuracy and TTFF) are proposed to be the same for all GNSS and signals.

2.1.1 Discussion topics

1. How to deal with the signals with data and pilot channels?

· The requirements should not unnecessarily limit the implementation choices

· Should there be separate requirements for pilot and data channels?

· If pilot channel is used, frequency stability needs to be considered when determining the maximum coherent integration time

2. How to set the time assistance quality limits in multi-constellation cases?

3. Too ambitious TTFF-sensitivity requirements may increase the MS cost if heavily parallel multi-constellation search engines are needed to fulfil the requirements

2.2 Nominal accuracy

Nominal accuracy scenario is intended to verify the very basic functionality of a GNSS receiver. In multi-constellation cases, the scenario may become somewhat unrealistic as only couple of satellites from each constellation would be available but at the nominal signal levels.

2.2.1 Discussion topics

1. Should there be different performance requirements for different GNSS receiver types? E.g. more demanding accuracy requirement for tracking receivers and a relaxed requirement for low-cost push-to-fix type of receivers?

2. Testing of Real-time integrity support?

· Verifying the correct functionality when Real-time integrity IE is received could be included to Nominal accuracy scenario. 
2.3 Dynamic range
The aim of a dynamic range requirement is to ensure that a GNSS receiver performs well when visible satellites have different signal levels. The requirements for dynamic range of a particular signal of a GNSS are selected based on the nominal signal level and required sensitivity as well as cross-correlation properties.

In general, the required dynamic range could be defined as:

Pdiff = min( Pmax – Pmin, Pxcorr) – a, where
Pmax = nominal signal level,

Pmin  = required sensitivity signal level

Pxcorr = minimum cross-correlation distance
a = “margin of safety”
In this scenario, only the high and low signal levels are used, i.e. only two levels for each signal. Six satellites are generated and they are allocated according to Table 1
Table 1: Satellite allocation for multipath test

	
	GNSS 1
	GNSS 2
	GNSS 3

	Single constellation
	High signal level
	3
	
	

	
	Low signal level
	3
	
	

	Dual constellation
	High signal level
	1
	1
	

	
	Low signal level
	2
	2
	

	Triple constellation
	High signal level
	1
	1
	1

	
	Low signal level
	1
	1
	1


2.3.1 Assumptions/Discussion topics
1. The generated satellites should be selected so that the dilution of precession would be unfavourably high unless both high and low level satellites for each GNSS are used in position calculation
2. Is dynamic range test needed for GLONASS FDMA signals? 
3. Assume the same positioning performance requirement for all cases, as the test is about testing the extremes in dynamic range, not positioning performance per se.
2.4 Multipath
The multipath scenario would follow the same ideas as  Dynamic range, i.e. 

· 6 satellites: 1-3 LOS only + 1-3 multipath contaminated, allocated similarly to that of Table 1
· LOS satellites e.g. at high elevation, multipath signals lower  must use all 6 satellites in fix
2.4.1 Initial discussion topics

1. Multipath performance depends on the receiver algorithms, signal properties etc. How to define requirements and test scenarios?

· Should we define a “multipath minimum performance reference receiver” as a tool to set the requirements?
· Early-late correlator as the minimum?

· Bandwidth of the receiver?
2. Multipath channel model

· Is it possible to have a common channel model that would be meaningful for each case (signal)?
· Specular or diffuse reflections (deterministic vs. stochastic)?

3. Performance target setting
· Same requirements for all or different accuracy requirements based on GNSS and signals?
2.5 Moving scenario and periodic update
This scenario is intended to test the GNSS performance when the receiver is on the move. As efficient testing of this scenario requires reporting at the interval of few seconds, it is not well suited for GERAN LCS architecture. However, this requirement is set for A-GPS, although the same limitations in reporting exist. 

2.5.1 Discussion topics

1. Velocity reporting

· Should there be requirements for velocity reporting?
3 Conclusions
In this document it is proposed to use similar scenarios for A-GNSS as is used for A-GPS. Moreover, several points for discussion are identified related to adapting the scenarios for multi-GNSS, multi-signal use. 
PAGE  
3

