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1. Introduction

The Further Indoor Positioning Enhancements for UTRA and LTE work item was approved at RAN#71 [1].  This work item includes the objective for Barometric Pressure Sensor based positioning as follows: “Define signalling/procedure changes. As a starting point, the IEs defined in LPPe will be leveraged.[RAN2, RAN3]”  
The intention of the WI is to add network assistance for various positioning technologies, including barometric pressure sensor based positioning.  In the discussion at RAN2#94, it was again mentioned that LPPe IEs should be leveraged for Barometric Pressure Sensor based positioning.  Upon further investigation, it was found that some confidence/range IEs were missing from the pressure measurements.  
2. Discussion 

This contribution examines the need for additional barometric pressure measurements as it relates to the accuracy of the meaurements at the UE.  These measurements may or may not have been obtained with the aid of network assistance.
The primary driver for this change is based on existing FCC requirements and specifications for barometric pressure sensors as defined in LPPe [2].  
According to the FCC 4th Report and Order requirements, uncertainty data for all wireless 911 calls, whether placed from indoors or outdoors, shall be delivered on a per call basis at the request of a PSAP (Public Safety Answering Point) [3].  
Other positioning methods in LPP, such as OTDOA, WLAN, and GNSS, define uncertainty IEs for various measurements [4] enabling a network to estimate uncertainty and supply this information to a PSAP.  On the other hand, barometric pressure sensor methods do not have uncertainty IEs and as a consequence, there is currently no possible way for an E-SMLC to estimate a confidence or uncertainty of a barometric pressure measurement and in turn the confidence or uncertainty of the calculated position.

The Open Mobile Alliance has studied and developed LPP extensions, which includes barometric pressure sensor positioning.  RAN Plenary has guided RAN2 to leverage those existing IEs [1]. As you can see from the LPPe ASN.1 below [2], the barometric pressure measurement IE includes additional fields that have not been incorporated into TS 36.355.
–
OMA-LPPe-PressureMeasurement

The OMA-LPPe-PressureMeasurement is used to define an atmospheric pressure measurement.
-- ASN1START

OMA-LPPe-PressureMeasurement ::= SEQUENCE {


sensorMeasurement



INTEGER (30000..115000),


adjustment





INTEGER (-5000..5000)


OPTIONAL,


uncertainty





SEQUENCE {










range

INTEGER (0..1000),










confidence
INTEGER (1..100)










}







OPTIONAL,


temperature





INTEGER (-100..150)



OPTIONAL, 


...

}
-- ASN1STOP

	OMA-LPPe-PressureMeasurement  field descriptions

	sensorMeasurement

This field specifies the measured atmospheric pressure in units of Pa (corresponding to a numerical altitude resolution of about 0.1m at sea level). This field SHALL be obtained from the measured atmospheric pressure output of one or more sensors on the target prior to any adjustment made externally to the sensor(s).

	adjustment

This field specifies any adjustment in units of Pa applied by a target to the output of the sensor(s) to produce a more accurate atmospheric pressure. The adjustment  may be enabled by previous calibration by the target of the sensor output using a known reference atmospheric pressure for a known location and altitude, by more accurate temperature related calibration data from the vendor of the sensor or by other means. The more accurate atmospheric pressure is obtained as follows and is not reported directly but only via the measurement and adjustment components:

    accurate atmospheric pressure  =  sensorMeasurement + adjustment

The adjustment SHALL be provided whenever applied. If there is no adjustment, a target may omit the adjustment field. When omitted, a server SHALL assume a value of zero for the adjustment.

	uncertainty

This field provides the expected range for the pressure measurement and the confidence as a percentage that the true pressure lies in a range of (measurement + adjustment – range) to (measurement + adjustment + range). This field is optional and SHALL be provided if available.

	temperature

This field provides the temperature in degrees Celsius associated with the sensor(s) used for the pressure measurement and SHALL be provided if available. Note that the sensor temperature is internal to the target and may differ from the temperature outside the target if a different sensor is used to measure outside temperature.


Proposal 1: Agree to including some or all of the above LPPe IEs in the Barometric Pressure sensor measurements.
The fields shown above are useful in determining the uncertainty of the pressure measurements.  Without such a measure, it is impossible to judge the accuracy of the measurement.  This is especially the case as LPP defines only a single uncompensated barometric pressure value in the sensor location information elements.  
The UE, depending on many factors which are implementation dependent, may include an uncertainty, e.g., whether or not assistance data was received from the E-SMLC, time of last sensor calibration, based on a sequence of measurements, etc.
Proposal 2: Endorse the Text Proposal in Section 3 from this contribution into the running CR for TS 36.355.
3. Text Proposal

6.5.5.2
Sensor Location Information Elements

–
Sensor-MeasurementInformation 
The IE Sensor-MeasurementInformation is used by the target device to provide UE sensor measurements to the location server.
-- ASN1START

Sensor-MeasurementInformation-r13 ::= SEQUENCE {


measurementReferenceTime-r13


UTCTime





OPTIONAL,


uncompensatedBarometricPressure-r13 
INTEGER (30000..115000)

OPTIONAL, 
-- Cond Barometer


...,

uncertainty-r14




SEQUENCE {










range-r14

INTEGER (0..1000),










confidence-r14
INTEGER (1..100)}
OPTIONAL
}

-- ASN1STOP
	Conditional presence
	Explanation

	Barometer
	The field is mandatory present if the Sensor-MeasurementInformation is provided for barometric pressure; otherwise it is not present.


	Sensor-MeasurementInformation field descriptions

	measurementReferenceTime

This field provides the UTC time when the sensor measurements are performed and should take the form of YYMMDDhhmmssZ.

	uncompensatedBarometricPressure 

This field provides the uncompensated barometric pressure as measured by the UE sensor, in units of Pa.

	uncertainty

This field provides the expected range for the pressure measurement and the confidence that the true pressure lies in a range of (measurement – range) to (measurement + range). This field is optional and is provided, if available.


4. Conclusion

Based on the discussion above, the following is proposed: 
Proposal 1: Agree to including some or all of the above LPPe IEs in the Barometric Pressure sensor measurements.
Proposal 2: Endorse the Text Proposal in Section 3 from this contribution into the running CR for TS 36.355.
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