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1
Introduction
Positioning Enhancements for GERAN introduces means for an improved ability to estimate the position of a mobile station operating in normal GSM as well as in EC-GSM-IoT coverage [1] without using satellite positioning such as GPS, GLONASS, Beidu or Galileo. This is achieved by introducing a new base station centric Multilateration Timing Advance procedure and a new mobile station centric Multilateration Observed Time Difference procedure. The Multilateration Timing Advance procedure enable positioning as accurate as 50 m in 67% of the positioning attempts when using only three base stations [2].
2
Description
2.1
Multilateration Timing Advance Procedure

This positioning procedure is based on one or more base stations acquiring timing advance information from a set of cells selected by the mobile station (corresponding to a set of distances to each cell). The position of the device is then determined using so called multilateration where the position of the mobile station correspond intersection of three or more arcs, see Figure 1. 
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Figure 1: Illustration of Multilateration Timing Advance Procedure
2.2
Multilateration Observed Time Difference Procedure

This positioning procedure is based on the same multilateration principles as the Multilateration Timing Advance procedure with a difference that in the neighbour cells the distance to the bases stations instead are based on so called observed time difference measurements made by the mobile station.
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