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1 Introduction

In the SID [1], the goals for the study include to defining a 3D system model and to develop baseline simulation scenarios and establish a baseline performance.

	· Define a 3D system model, including indoor channel model, to study indoor positioning [RAN1]

· Develop baseline simulation scenarios and evaluate the corresponding baseline performance of the existing positioning techniques (e.g. A-GNSS, E-CID, OTDOA, UTDOA, or hybrids thereof) for indoor environments to establish a baseline performance [RAN1]

· For the performance evaluations consider specifically: location accuracy (including latitude, longitude and altitude), yield, and time to fix.



In RAN WG1 Meeting #78bis, the following agreement was made with regard to the deployment scenarios.

	Agreement:
· For evaluating baseline performance, two scenarios are defined for the existing positioning techniques (e.g. A-GNSS, E-CID, OTDOA, UTDOA, or hybrids thereof) for indoor environments:

· Outdoor deployment scenario, at least for the case of macro + outdoor small cell only

· FFS: whether or not to evaluate the case of Macro only deployment

· Outdoor macro + indoor small cell deployment scenario




This paper focuses on positioning evaluation methodologies.
2 Timing estimation evaluation
Several of the existing positioning techniques rely on timing estimation based on the reception of a known waveform. The timing estimation in simulations needs to reflect the channel correlation in time and frequency to assess the impact of different waveforms/sequences, as well as interference from other waveforms and noise. The simulation scenario and channel variability is further discussed in [2].

Proposal 1: Timing estimation evaluations reflect the channel correlation in time and frequency. 
3 Performance metrics
Traditionally, positioning performance is evaluated over the UE population in terms of the positioning accuracy cumulative distribution function (CDF). This is a valid approach also for evaluating baseline performance as well as enhancements. Since it is relevant to separate the positioning accuracy in horizontal and vertical components, it is reasonable to separate the positioning accuracy into 

· A horizontal positioning accuracy CDF

· A vertical positioning accuracy CDF

For each scenario under study, the horizontal and vertical CDFs will be generated. 

Furthermore, provided that the terminal is within network coverage, there will at least be cell identity information available. This means that all terminals within network coverage can be aggregated in the CDF. Thus the CDFs will also provide yield information for terminals within coverage. 
Proposal 2: Adopt the positioning performance metrics as horizontal and vertical CDFs.
4 Conclusions

In this contribution, we discussed the evaluation considerations and metrics that are relevant when evaluating both baseline performance as well as performance of different enhancements.
Proposal 1: Timing estimation evaluations reflect the channel correlation in time and frequency. 

Proposal 2: Adopt the positioning performance metrics as horizontal and vertical CDFs.
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