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1 Introduction

In [1] and [2], a way forward and initial simulation assumptions have been agreed. However, the current error models seem to be oversimplified and based only on measurement errors without capturing any effect of propagation prediction errors which in reality is a major source of inaccuracy for RFPM-like techniques.
In [3], we discuss issues related to modelling of propagation prediction and timing measurement prediction and presented measurement results indicating much larger errors than the current assumptions which seem to be too ideal.
2 Sources of Errors in RFPM Positioning
Also known as Radio Pattern Matching or Radio Signature positioning, fingerprinting technologies represent a family of pathloss based technologies that rely on matching the RF environment (as experienced by the UE) to the known or estimated or otherwise mapped characteristics of a larger RF system in which the UE is operating. Information from the UE, including measurements of neighbour cell signal strengths and other network parameters form the basis of the RF environment to be compared to the established system RF database. 

As for any positioning method, accuracy of RFPM is highly dependent on the radio environment and UE measurement quality. However, it also depends, e.g., on the quality of the reference measurements or estimates that are used for mapping of the received measurements. A realistic error model which can reflect major error sources is therefore necessary for realistic accuracy evaluation.

The following are the straightforward error sources for RFPM:

1. Prediction model mismatch
Normally a model (e.g., a propagation model) is selected for predicting/estimating the signal strength distribution of a target area. However, the selected model is not always optimal. The terrain and building characteristic may vary a lot from place to place. The recommended mismatch probability, seen in practical deployments, is 10% with prediction error of 13dB RMS.

2. Model fitting error

For a target area that uses an appropriate model for signal strength predicting/estimating, field collected measurement data can be used to correct the model in order to better approximate the actual trend. Such correction has a residual error or typically 6~9dB RMS. The recommended value for simulations could be around 7.5dB RMS. 

3. Measurement error

For both field measurement collection and positioning, a measurement reported by terminal is normally with an error which is not negligible [TS 36.133]
4. Body impact

The signal strength is also impacted by user gesture e.g. the terminal is handheld or in pocket i.e. spatial relation between terminal and user body. The impact includes:
· Radiation efficiency: User body and terminal antenna impact each other’s characteristic and also radiation efficiency of terminal due to near-field effect. 
· Antenna pattern: Antenna pattern is normally terminal-type dependant and essentially not omni-directional, especially considering near field effect.

Error of 5dB RMS is recommended to reflect the micro-environment impact.

5. Terminal carrier

Additional variance is expected due to end user’s behavior, e.g., user is car-driving or bike riding. A conservative recommended error is 2dB RMS.
3 Summary

· Proposal: Based on the outlined above typical error components for RFPM positioning, it is proposed to improve the error model used for RFPM evaluation.
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