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1.  Introduction

In [1] the performance requirements of an UE using IPDL was discussed. As reviewed in section 2 below it was shown that the performance of the positioning scheme was clearly improved when the UE performance was improved. Therefore we have started to study how much the performance can be improved for a reasonable scenario.

2. Simulation results

In [1] simulation results of the coverage was shown. For example the following figure was presented.
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Figure 1: Urban high power coverage as a function of the SFN-SFN type 2 measurement sensitivity for IPDL attenuations of –20 dB (*), -25 dB (+) and –45 dB (o). 

This figure shows clearly that an UE performance improvement already of 1 dB gives a substantial increased coverage. This figure shows  the performance gain when the false alarm rate in the UE is 2.5%. 

Simulations of an ideal UE receiver utilising the IPDL gaps have been performed both for receiver 4 points quantisation with optimal AGC and for a receiver with 1 bit quantisation in order to show a possible UE  implementation. These results are shown in Figure 2 to  Figure 5. 
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Figure 2: Root mean square error (90%) of TOA estimation in static propagation channel for N = 9 CPICH symbols coherent integration for various number of incoherent integrations M (i.e. idle periods). (4 bit quantization)
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Figure 3: Root mean square error (90%) of TOA estimation in static propagation channel for N = 9 CPICH symbols coherent integration for various number of incoherent integrations M (i.e. idle periods). (1 bit quantization).

Based on the assumption that 4 or 5 idle gaps can be used for measurement of a cell with incoherent integration between the gaps the simulations for 1 bit quantisation show  that in these ideal simulations a CPICH channel can be detected at about CPICH_Ec/Io=- 23-24 dB, also for 1 bit quantisation. 
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Figure 4: Root mean square error (90%) of TOA estimation in pedestrian A channel for N = 9 CPICH symbols coherent integration for various number of incoherent integrations M (i.e. idle periods). (4 bit quantization)
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Figure 5: Root mean square error (90%) of TOA estimation in pedestrian A channel for N = 9 CPICH symbols coherent integration for various number of incoherent integrations M (i.e. idle periods). (1 bit quantization).

For the pedestrian A channel the simulations show  that in these simulations a CPICH channel can be detected at about CPICH_Ec/Io=- 22 dB, i.e the performance is about 1.5 dB worse than for the static channel.. 

Implementation margin must also be added to that performance.

3. Conclusions

Simulated performance results for a static propagation channel are shown to be in the order of  CPICH_Ec/Io= –23 - –24 dB for a 1 bit quantised receiver. Further implementation margin must also be added which should be in the order of 2 dB. Thereby the requirements could be tightened to e.g.  –21.5 dB, giving a clear performance gain to the positioning method according Figure 1.

The performance must be studied further.
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Annex A: Simulation assumptions

The simulations assumptions for Figure 1 are given in [1] and the simulations assumptions for Figure 2 and Figure 3 are according Table 1.

Table 1  Simulation parameters.
	Sampling rate at UE 
	2 samples per chip

	UE quantization 
	4 bits per sample / 1 bit per sample

	Assistance Data 
	Available

	Constant False Alarm Rate Detector 
	Pfa = 10-3 per Search Window Size
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