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1 Introduction

In RAN4#62bis meeting, the prediction error for RFPM was discussed besides the measurement accuracy. Various specific prediction models can be used for both signal strength predicting (e.g. RSRP) and timing information predicting (e.g. UE Rx-Tx time difference). For RFPM simulation, the measurement accuracy/error has already been considered for pattern matching. However, the prediction error is still not taken into account when constructing the signal pattern database. 
In this contribution, the propagation prediction model for RSRP is analyzed and the prediction error for RSRP pattern database constructing is evaluated. 
2 Discussion
In practical implementations, the RFPM positioning accuracy is mainly dependent on two factors: pattern database reliability and measurement accuracy.
2.1 Analysis on prediction error

In order for reliable pattern matching, it is significant to construct a high-accuracy pattern database. The driving test is an efficient way to obtain signal signatures such as RSRP, UE Rx-Tx time difference. However it is not possible for driving test to cover all potential UE locations in the network deployment. 
Alternatively, the pure theoretical or experimental calculation based on mathematic model can also be adopted to predict the signal signatures. Actually, the pure mathematic model is not able to capture the total characteristics of wireless environment. Thus it needs some driving test results to help modifying or complementing the pure mathematic model for prediction. In our understanding, the factors impacting prediction errors can be summarized as follows,
· Measurement-element-specific factors, such as RSRP, timing measurement and etc.

· Terrain-specific factors, such as canyon, foothill and etc.

· Wireless-environment-specific factors, such as urban indoor, urban outdoor, suburb outdoor, and etc.
· Cell-specific factors, such as hot-spot cell, large coverage cell and etc.

· RAT-specific factors, such as RAT-specific carrier frequency, antenna configurations and etc.

· Other factors, such as weather, season and etc.

2.2 Evaluation on propagation prediction error

For further simulation alignment, the prediction error needs to be aligned and considered besides the current simulation assumptions. Actually, drive testing itself has the measurement error when collecting the practical signal characteristics. Thus the difference between the predicted value and the driving test result is not the pure prediction error. The propagation loss in drive testing (DT) can be represented as,
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DT-PL denotes obtained propagation loss in DT. Pt is the transmitting power of the reference signal. Pr is the received power of reference signal. MeasError denotes the RSRP measurement error, which follows normal distribution.
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Ideal-PL is the ideal propagation loss without any measurement error.
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Math-PL is the propagation error derived from pure mathematic model. PredError is the propagation prediction error. From (2) and (3),
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From (4) and (1),
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Thus,
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 denotes the mean of x. As the RSRP measurement error follows normal distribution with mean 0, (7) can be derived,
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And the variance can be calculated as,
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 denotes the variance of x. Measurement error and prediction error are independent to each other, so,
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Measurement error is discussed in previous meeting [1], so the variance of prediction error can be achieved,
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 can be obtained from the difference between drive testing and mathematic model.
In order to evaluate the propagation prediction error for RSRP, we use the driving test to collect the practical measurement results of RSRP and then compare with the predicted results from mathematic models. Two typical scenarios are included in this contribution,

· Scenario 1: typical urban case, such as CBD in big cities,
· Scenario 2: typical suburban case, such as small city with less high buildings,
And the comparison between driving test results of RSRP and predicted results of RSRP are illustrated as follows,
· Scenario 1:
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     Figure 1a. Pathloss vs. Distance (Scenario1)                     Figure 1b. Pathloss difference (Scenario1)
· Scenario 2:
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    Figure 2a. Pathloss vs. Distance (Scenario2)                       Figure 2b. Pathloss difference (Scenario2)

From the above figures, the 
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 can be obtained, and as summarized in the following tables,
Table 1 Mean and variance of (Math-PL — DT-PL)
	Scenarios
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	1.urban
	≈0
	149.2

	2.suburban
	≈0
	120.5


Thus, the mean and variance of prediction error can be obtained as,

 Table 2 Propagation prediction error
	Scenarios
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	1.urban
	≈0
	149.2-
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	2.suburban
	≈0
	120.5-
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Note: RMS(x) denotes the Root Mean Square of x.
For simulation, the error of propagation prediction model can be generated as a random value which follows normal distribution with mean
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Based on the analysis and comparison results between mathematic model and driving test, the following proposal is drawn.
Proposal1: For RFPM performance evaluation, prediction error needs to be considered as well as the measurement error.
Proposal2: The propagation prediction error for RSRP can be generated as a random value which follows normal distribution with mean 0 and standard deviation
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 in the comparison simulation.
3 Conclusion
In this contribution, the propagation prediction model for RSRP is analyzed and the prediction error for RSRP pattern database constructing is evaluated. Two proposals are drawn as,

Proposal1: For RFPM performance evaluation, prediction error needs to be considered as well as the measurement error.

Proposal2: The propagation prediction error for RSRP can be generated as a random value which follows normal distribution with mean 0 and standard deviation
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