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1 Introduction
During GANSS performance requirements definition work, different views have been expressed on what would be the feasible sensitivity requirement for Galileo [1] [2]. This document compares the performances of Galileo E1 and GPS L1C/A in terms of bit error rate and resource needs and makes a proposal based on this comparison. 
2 Sensitivity performance 
2.1 Sensitivity with coarse time assistance
The Figure 1 shows the bit error rate as a function of signal level. In this simulation, 0 dBi antenna gain and 4 dB implementation loss is assumed (similar to [1]). The Galileo E1 signal consists of pilot and data channel and the transmission  power is split equally between them. As GANSS minimum performance requirements consider the total tranmission power, it is shown in the figure in red for convenience. The performance of E1 data channel is in green and GPS L1C/A is in blue. 
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Figure 1: Bit error rate performance of GPS L1C/A and Galileo E1 signals

As requirements for A-GPS are also defined in TS45.005, the GANSS requirements are defined based on those. In case of coarse time assistance, the A-GPS requirement defines one satellite to be at -142 dBm and the rest at -147 dBm. As can be seen from the Figure 1, the same BER performance that GPS L1C/A is having at -142 dBm can be achieved with about 1.6 dB higher level in Galileo E1 data channel. Because of  the power split between pilot and data, the total power needed is 3 dB higher, i.e. -137.4 dBm. Hence, the value of -137 dBm is proposed for the strong satellite for Galileo E1 signal.
2.2 Sensitivity with fine time assistance
Figure 1 in GP-081655 [1] shows signal acquisition performances for different coherent integration times as a function of acquisition threshold and integration time. It can be seen from the figure that fine time sensitivity requirement of A-GPS (23 dBHz) can be achieved with about 200 ms total intgration time when 20 ms coherent integration is used. If we assume 100 ms coherent integration time with Galileo, total integration time of 200 ms (i.e. equal to A-GPS) would give about 2 dB better sensitivity for Galileo pilot signal and 1 dB worse in total power, i.e. -146 dBm. This value is proposed for Galileo E1 signal level for fine time assistance case.
Although the integration times for A-GPS and Galileo would now be equal, the Galileo signal search would still require much more correlators for parallel search, or more time, because of the longer coherent integration. If e.g. +/- 200 Hz frequency uncertainty is assumed, the excess resources needed for Galileo would still be 5-fold compared to A-GPS due to the narrower frequency search bins.

As commercial Galileo receivers are not yet in the market, it is unclear if assuming this kind of performance is reasonable. Hence, if the values proposed in this document are considered unacceptable, a secondary proposal is made to postpone the definition of Galileo parameters until commercial grade Galileo receivers are available for evaluation.
3 Conclusions
In this document sensitivity performance figures for Galileo E1 signal have been proposed based on the comparison to current A-GPS requirements. It is also acknowledged that a theoretical analysis may not give the right view of typical performance of a Galileo receiver and it might be advisable to define Galileo performance figures only after commercial grade receivers would be available.
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