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Broadcast of positioning assistance data for GNSS and OTDOA was introduced in Rel-15. This contribution proposes to extend broadcast of positioning assistance data to also include barometric pressure assistance data.
Discussion 
Barometric pressure assistance data has been supported in point-to-point mode since Rel-14. Providing barometric pressure assistance data to a UE enables the UE to determine its altitude provided the UE is equipped with a barometric pressure sensor. To this end, the network (i.e. the E-SMLC) provides barometric pressure assistance data i.e. local “weather information” (reference pressure at a defined reference altitude at the UE’s location, temperature at that location, reference pressure drift and reference pressure spatial gradients at that location, etc.) to the UE if and when requested (it may also be provided unsolicited). This enables the UE to determine its altitude based on pressure measurements performed by its on-board barometric pressure sensor.
Altitude determination based on barometric pressure measurements requires that the barometric pressure sensor on the UE be calibrated i.e. that the measured barometric pressure is the same as the actual barometric pressure at the UE’s location. Broadcast of barometric pressure assistance data greatly improves the UE’s capability to perform barometric pressure sensor calibration: whenever the UE knows its location with sufficient accuracy and confidence, the UE can compare the barometric pressure received via broadcast with the pressure reading of its barometric pressure sensor. The difference between the two (measured pressure vs true pressure) represents the barometric pressure sensor “bias”. The UE can then store the pressure sensor bias and apply it to any further altitude determinations based on barometric pressure. This “UE-based barometric pressure sensor calibration” can be repeated whenever the UE knows its own position and barometric pressure assistance data broadcast is available. One additional – and important - advantage is that user privacy is maintained throughout the sensor bias calibration process as by simply receiving barometric pressure assistance data via broadcast, the UE will not reveal its own location to the network as it would in an explicit point-to-point assistance data request to a location server (E-SMLC) whereby the UE would need to reveal its position to the location server in order to obtain barometric pressure assistance data at its location.
In summary: there are multiple benefits to providing barometric pressure assistance data via broadcast: (1) reduced network load, (2) reduced latency, (3) reduced energy consumption at the UE, (4) support of UE pressure sensor “self-calibration” and (5) protected user privacy during self-calibration. Considering these benefits, this contribution proposes to deliver barometric pressure assistance data to the UE via broadcast.
Broadcast of positioning assistance data was introduced in Rel-15 in a generic manner i.e. not specific to any particular positioning method. Broadcast of barometric pressure assistance data can therefore be achieved by reusing the existing generic mechanism i.e. it can be introduced with minimal changes to the affected specifications 36.331 [1], 36.355 [2] and 36.455 [3].

Observation 1: 	Provision of barometric pressure assistance data for altitude determination at the UE has been supported in point-to-point mode since Rel-14.
Observation 2:	Network load, latency and energy consumption at the UE can be reduced by providing barometric pressure assistance data via broadcast.
Observation 3:	Provision of barometric pressure assistance data via broadcast enables UE pressure sensor “self-calibration”.
Observation 4:	Since no explicit point-to-point barometric pressure assistance data request by the UE is required (the assistance data is broadcast), the UE’s privacy is protected (it is not exposed as it would be during an explicit point-to-point request).
Observation 5:	Positioning assistance data broadcast is already supported in Rel-15 in a generic, positioning method independent way.
Observation 6:	Broadcast of barometric pressure assistance data can be supported with minimal changes to the affected specifications 36.331, 36.355 and 36.455.    

Changes required to support Broadcast of Barometric Pressure Assistance Data
The barometric pressure assistance data to be broadcast is already defined in Rel-15 of 36.355:
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Sensor-AssistanceDataList entails all the assistance data that a UE requires to perform barometric pressure based altitude determination. To support broadcast of Sensor-AssistanceDataList, all that is required is the definition of a new Positioning SIB Type (posSIB Type) representing the assistance data contained within Sensor-AssistanceDataList. This change affects 36.331, 36.355 and 36.455.

Changes to 36.331: A new posSIB Type needs to be defined
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Changes to 36.355: The new posSIBType defined in 36.331 needs to be included in the assistance data element mapping table
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Changes to 36.455: the new posSIB Type needs to be added to the existing posSIB types
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Observation 5: 	The required changes to support Broadcast of Barometric Pressure Assistance Data in Rel-16 are very minor:
1. Adding a new posSIB Type (posSib4-1) in 36.331 with already existing type definition (SystemInformationBlockPos-r15)
2. Adding a new posSIB Type (posSibType4-1) in 36.335 with already existing type definition (Sensor-AssistanceDataList)
3. Adding a new enumeration for Positioning SIB Type (posSibType4-1) in 36.445

Conclusion
There are multiple benefits to providing barometric pressure assistance data via broadcast: (1) reduced network load, (2) reduced latency, (3) reduced energy consumption at the UE, (4) support of UE pressure sensor “self-calibration” and (5) protected user privacy during self-calibration. Considering these benefits, this contribution proposes to deliver barometric pressure assistance data to the UE via broadcast
Assistance data delivery for barometric pressure based altitude determination has been supported in point-to-point mode since Rel-14.
Broadcast of positioning assistance data for GNSS and OTDOA is already supported in Rel-15. Since the broadcast mechanism for positioning assistance data was defined in a positioning method agnostic way, only very minor changes to the existing specifications (36.331, 36.355 and 36.455) are required to support broadcast of barometric pressure assistance data.
It is recommended that RAN2 consider this proposal for approval. Proposed CRs against 36.331, 36.355 and 36.455 are provided as separate contributions. 
 
Proposal 1:	Agree to support Broadcast of Barometric Pressure Assistance Data.    
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