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This contribution proposes to add support of uncompensated barometric pressure and bias in Minimization of Drive Test (MDT). 

Altitude Estimation Using Barometric Pressure
In Release 10, MDT [1] was introduced to help operators collect data for network performance optimization. To improve the monitoring and assessment of indoor coverage, WLAN and Bluetooth measurements support was added to MDT in Release 15 [2]. However, localization using WLAN and Bluetooth measurements is not ubiquitous. It requires the deployment of WLAN access points and/or Bluetooth beacons, and a survey or estimation of the access point and beacon locations. 
Observation 1: Bluetooth and WLAN measurements cannot give ubiquitous indoor location.
An alternative or supplemental measurement for altitude determination is barometric pressure. Using barometric pressure, specific building information such as the location of WLAN access points or Bluetooth beacons is not required and only knowledge of the local weather is required. 
Observation 2: Barometric pressure can give ubiquitous indoor and outdoor altitude estimation.
Because of its potential for high accuracy, barometric pressure altitude estimation has drawn the attention of the E911 community. To test its accuracy and feasibility, the CTIA with the support of two location vendors conducted a trial called “Stage Z” [3]. The Stage Z trial was conducted in the rural, suburban and urban areas of three US cities (Atlanta, Chicago, and San Francisco) in 38 buildings. The result of the trial was that one vendor with limited testing had 1.8 m accuracy at the 80th percentile and the other vendor with testing in all cities had 2.8m accuracy at the 80th percentile.
Observation 3: Altitude estimation using barometric pressure can have accuracy ~2m at the 80th percentile.
	To estimate altitude from barometric pressure for a UE, there are several requirements:
1. UE must be equipped with a Barometer: Many phones (e.g., Samsung S9, Apple iPhone 8, Huawei Mate 10) today have a barometer. The barometer can provide uncompensated barometric pressure (UBP). In fact, LTE positioning protocols LPP [4] and LPPe [5] already take advantage of the available UBP measurement inside the information elements “Sensor-MeasurementInformation” and “OMA-LPPe-PressureMeasurement”, respectively.
2. Barometer Bias: All barometers have a bias which can range from roughly -2.5 mbar to +2.5 mbar [3]. In terms of altitude estimation this can cause an error from roughly -25m to +25m. The bias must be known to remove it from the UBP to get a compensated barometric pressure (CBP). LPPe supports sending of both UBP and bias (called “adjustment”) to the location server.
3. Weather Reference Network: To estimate the altitude of an UE, the reported CBP (i.e. UBP corrected by bias) is compared to the local weather (e.g., pressure and temperature) at a given reference altitude. The local weather can be queried from either a private or public weather reference network using a rough x, y location (e.g., cell ID location).
Observation 4: To estimate the altitude of an UE from barometric pressure, the UE must be equipped with a barometer, the bias of the barometer must be known, and the local weather must also be known.

Conclusion
In testing done by the CTIA in rural, suburban and urban environments, altitude estimation using barometric pressure was shown to give high accuracy of ~2m at the 80th percentile. Furthermore, including barometric pressure measurement support in minimization of drive testing (MDT) will enable more ubiquitous and higher accuracy altitude estimation than the measurements currently supported by MDT. Thus, we propose to add uncompensated barometric pressure (UBP) along with pressure bias data fields for MDT.
Proposal: Add support of uncompensated barometric pressure (UBP) and barometer bias to MDT.
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