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Abstract: The traditional cellular network system supports the positioning method based on the time
difference of arrival (TDOA), but the precision is poor. The 5th-generation mobile communication (5G) can
provide accurate multiple TDOA measurement values in the indoor positioning distribution system, which can
improve the indoor positioning capability significantly. With the large-scale popularization of 5G micro base
stations, the target terminal can select more measurement values from the base stations, then the calculation of
speed measurement is much larger and the observation values with big errors cannot be eliminated while used the
traditional method for the calculation directly. This study proposes a method of optimal combination for
positioning base stations, which used the breadth-first search (BFS) to filter out the minimum HDOP (horizontal
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dilution of precision) of the positioning base station combination, and it also considered the different variance of
each TDOA measurement, then used the weighted least squares to estimate the location of the target terminal.
The simulation analysis and experimental verification shown that the positioning algorithm based on the time
difference of arrival with the minimum HDOP of station selection ensures the positioning accuracy, and it also
increased the speed of single positioning solution by 51.14%, which significantly improves the speed of
positioning response.

Key words: time difference of arrival; 5G system; horizontal dilution of precision(HDOP); breadth first
search; least squares estimation
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