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Support for barometric pressure based altitude determination was introduced in LPP (36.355) [1] in Rel-13 and updated in Rel-14 (addition of barometric pressure assistance data to support UE-Based barometric altitude determination) and Rel-15 (barometric pressure assistance data enhancements).
Reporting of measured barometric pressure by the UE to the Location Server (E-SMLC) as part of LPP Provide Location Information is currently limited to uncompensated barometric pressure i.e. the raw pressure measurement of the UE’s barometric pressure sensor.  
Discussion 
In order for a Location Server to determine the altitude of a UE based on the UE’s reported barometric pressure sensor measurement, the Location Server must know not only the “uncompensated” barometric pressure, but also the UE’s barometric pressure sensor’s bias. The bias in this case is the difference between the measured and reported raw sensor pressure and the actual “true” pressure. Unfortunately, the current version of LPP only allows reporting of the uncompensated barometric pressure: 
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This deficiency was corrected in LPPe:
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This contribution proposes to add an IE representing the UE’s barometric pressure sensor’s bias to Sensor-MeasurementInformation (part of LPP Provide Location Information).

Observation 1: 	Currently LPP only supports reporting of the UE’s barometric pressure sensor’s uncompensated measurements (i.e. the raw barometric pressure sensor reading) but not reporting of the UE’s barometric pressure sensor’s bias.
Observation 2:	For accurate altitude determination based on measured barometric pressure at the UE, a Location Server not only needs to know the uncompensated barometric pressure as measured by the UE’s barometric pressure sensor, but also any sensor internal bias (the difference between the sensor’s pressure measurement and the true actual pressure). 
Observation 3:	LPPe has corrected this deficiency and introduced an “adjustment” parameter representing the UE’s barometric pressure sensor’s bias.
Observation 4:	Only very minor changes (adding one single IE) are required to LPP in order to enable the UE to report its barometric pressure sensor’s bias to the Location Server.    
    
Changes required in LPP
The barometric pressure measurement IE is defined in Rel-15 of 36.355 as:
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To enable reporting of barometric pressure sensor bias, a single IE representing the sensor bias needs to be added to Sensor-MeasurementInformation.
Observation 5:	Adding one single IE representing the barometric pressure sensor bias to Sensor-MeasurementInformation is required to enable the UE to report its barometric pressure sensor’s internal bias to the Location Server. 
 It is recommended to adopt the IE naming and encoding from LPPe:
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Conclusion
In order for a Location Server to determine the altitude of a UE based on the UE’s reported barometric pressure sensor measurements, the Location Server must know not only the “uncompensated” barometric pressure, but also the UE’s barometric pressure sensor’s bias.
While currently not supported in LPP, this can be achieved by simply adding a single IE representing the UE’s barometric pressure sensor’s bias to Sensor-MeasurementInformation. 
It is recommended that RAN2 consider this proposal for approval. The proposed CR against LPP (36.355) is provided as a separate contribution. 
 
Proposal 1:	Agree to add IE representing the UE’s barometric pressure sensor’s bias to Sensor-MeasurementInformation in LPP.    
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The OMA-LPPe-PressureMeasurement is used to define an atmospheric pressure measurement.
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OMA-LPPe-PressureMeasurement ::= SEQUENCE (
sensorMeasurement. INTEGER (30000..115000]
uncertainty SEQUENCE {
zange INIEGER (0..1000),
confidence INTEGER (1..100)
i OPTIONAL,
cemperature INTEGER (-100..150) OPTIONAL,

i
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OMA-LPPe-PressureMeasurement field descriptions

sensorMeasurement
This field specifies the measured atmospheric pressure in nits of Pa (corresponding fo a mumerical 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 farget prior to any adjustment made externally to the sensor(s).

uncertainty
This field provides the expected range for the pressure measurement and the confidence as a percentage that the frue
‘pressure lies in 2 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 temperatuse is internal to the target and may differ from the temperature
outside the target if a different sensor is sed to measure outside temperature.





image4.png
-~ ASNISTART

Sensor-essurementInformarion-rld 1i= SEQUENCE |
seasurenentRaserencaline- 113 DICTine opTIONL,
\ncompensatedBaronstricorassura-rl3 TNTEGER (30000..115000)  OPTIONAL, —- Cond Barometer
it
uncertainty-r1d sequencE |

ange-ris TTEGER. (9..1000),

confidence-rl4 INTEGER (1..100)

j opTIONAL
n

)

— asmstop




image5.png
The OMA-LPPe-PressureMeasurement is used to define an atmospheric pressure measurement.
- ASNISTART

OMA-LPPe-PressureMeasurement ::= SEQUENCE (

ensorMeasurement INTEGER (30000..115000)
m—cex\:a)ncy PSEQ

zange INIEGER (0..1000),
confidence INTEGER (1..100)

i OPTIONAL,
cemperature INTEGER (-100..150) OPTIONAL,

i

- aswisTOR




image6.png
adjustment
This field specifies any adjustment in units of Pa applied by a farget 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 alfitude, by more accurate temperafure related
calibration data from the vendor of the sensor or by other means. The more accurate atmospheric pressuse is obtained as
follows and is not reported discctly but only via the measurement and adjustment components:

accurate atmospheric pressure = sensorMeasurement + adjustment
The adjustment shall be provided whenever applied. If there s no adjustment, a target may omit the adjustment field.
‘When omitted, a server shall assume a value of zero for the adjustment.





image1.png
= RSNISTART

Sensor-essurementInformarion-rld 1i= SEQUENCE |
seasurenentRaserencaline- 113 DrCTine 2 opTIONL, -
it
uncertainty-r1d sequencE |

| ange-ris TTEGER. (9..1000),
confidence-ri4 INIEGER (1..100)
j opTIONAL
n

)

- asmstop




image2.png
Conditional presence

Explanation

Barometer “The fleld s mandatory present f the Sensor-MeasurementiAfonmation s provided for

barometric pressure; othervise it s not present

Sensor-Measurementnformation field descriptions

measurementReferenceTime

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

YYMMDDRhMMSSZ.

!uncenamfy “ h — s

‘This field provides the expected range for the pressure measurement in units of Pa and the confidence as a percentage
that the true pressure lies in a range of (measurement — range) to (measurement + range).





