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1 Introduction

In R4AH-04029 we analysed differences between the moving scenario, dynamic range and multipath test cases in the Proposal 1 (R4-040233) and Proposal 2 (R4-040363). This document is a continuation for R4AH-04029. This time we analyse differences between the sensitivity test cases in the Proposal 1 and Proposal 2. 

2 Discussion

We have made further analyses of our field measurement data from Rome in order to make a practical comparison of AGPS availability for the sensitivity test cases of Proposal 1 and Proposal 2. These field measurement results were originally presented in R4-040308.

In our comparison we have only considered satellite signal levels and the analyses does not take into account the fact that the Proposal 2 assumes the strongest satellites to be the ones from the highest elevation. Depending on an operational environment this limitation may have a negative impact on the final availability that can be achieved with the Proposal 2. 

The analysis have been made using the following procedure:

· Signal levels (in dBm) have been determined by adjusting an open sky measurement to the level of –130 dBm. With current satellite transmission power levels this is a conservative but safe assumption as it is in line with the guaranteed signal levels. 

· In the availability analyses shown we have only used measurement results where the strongest satellite is substantially attenuated ( < -137 dBm). This is the primary area of interest in case of sensitivity test case but it also means that the actual availability in the field measurements has been clearly better than the one shown in this document. However, these results allow us to make more accurate availability comparison for low signal levels.

There were about 700 measurements, where the strongest satellite is below –137 dBm. The distribution for the strongest satellite signal level is shown in Figure 1. From the figure we can see that in the 37 % of these measurements the strongest signal has been below –140 dBm, but above or equal to –142 dBm.
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Figure 1: Cumulative distribution of strongest satellite signal levels below –137 dBm
We were also interested in finding out the distribution of the fourth strongest satellite as normally four satellites are needed to obtain a position fix. These results are presented in Figure 2.  The red line shows the availability with measurements where the strongest signal is ≥ -140 dBm and blue line with measurements where the strongest signal is ≥ -142 dBm.
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Figure 2: Cumulative distribution of the 4th strongest signal when the strongest signal is < -137 dBm

The proposed satellite signal levels for the Proposal1 and Proposal2 sensitivity test cases are summarized in Table 1. When comparing the proposed test cases values with the graphs in Figure 2, we can see that although the Proposal 2 defines more stringent signal level for weak satellites, the availability for Proposal 2 and Proposal 1 is more or less the same.   

Table 1: Satellite signal level proposals for sensitivity test case
	
	Proposal 1
	Proposal 2

	Strongest satellite signal
	-142 dBm
	-140 dBm

	Other satellite signals
	-147 dBm
	-150 dBm


These results clearly show that lowering the signal level of the weakest satellites does not necessarily increase the availability of an AGPS as the level of the strongest satellite also affect the availability. 

The sensitivity test case of the Proposal 2 seems to be more favourable for certain search strategies than for others since the strongest satellite is significantly higher (10 dB) than the rest of the satellite signals and the strongest satellite is coming from the highest elevation. 

In the Proposal 1 the signal strength difference between the strongest and weakest satellites is clearly less (5 dB) than in the Proposal 2 and no assumption on elevation is made. Hence, the Proposal 1 seems fairer for different AGPS solutions and their satellite search strategies. Furthermore, in order to understand the full sensitivity of an AGPS receiver, the satellite signal levels should not have significant power differences. Otherwise the level of the strongest satellite is likely to become a limiting factor for the availability in environments where the signal level difference between the strongest and weakest satellites is not in order of 10 dB. 

Improving the sensitivity by reducing all the satellite signal levels and without having any limitation on elevation would naturally have a positive effect on the availability. This is also something that we should target in the future requirements. However, since this WI is intended for defining performance requirements for mature AGPS technology, the requirements should also be such that a UE with reasonable AGPS solution would be able to meet the requirements. 

On the other hand, the minimum performance requirements should not be more favourable for a certain AGPS receiver solution but instead they should be rather general in order to ensure good general minimum performance for AGPS capable terminals. 
3 Conclusions

Based our field experience it is our understanding that it is not realistic to assume that the strongest satellites are always from the highest elevation. Therefore, we should not make this assumption in the AGPS minimum requirements either in order to not limit the requirements to be applicable in some operational environments only. 

Our field measurements show that the strongest satellite also limits the availability of AGPS. This means that tightening the signal level for the weakest satellites does not necessarily improve the availability as shown in this document.  

We also believe that the minimum performance requirements should not be designed for certain AGPS receiver solutions in order to ensure good general performance for AGPS capable terminals.

