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1 Introduction
In RAN1 #80 meeting, it is agreed that [1],

· Barometric sensor information is relevant for this study item but will not impact RAN1 specifications

· It will be described in the TR, with detail text description FFS 

In this contribution, the analysis and evaluation on possible solutions are provided for Barometer.
2 Barometer technology for indoor positioning
The altimeter works on the principle that the pressure within a column of air varies in a known way with height. The mathematical relationship that relates them is:

z = (RT/gM).loge(po/p)                           
(1)
where z is the height difference between the starting height and the measurement height, R is the gas constant, T is temperature of the air measured in Kelvin, g is the acceleration due to gravity, M is the molar mass of the gas (in this case air), po is the atmospheric pressure at the starting height and p is the atmospheric pressure at the measurement height.
The problems arise because the detector responds only to changes in pressure. To convert this change to height, the other terms in the equation are assumed constant. Unfortunately for the manufacturers of altimeters and for those of us using them, these terms are not constant and so may affect height measurements.
2.1 Sources of error derived from Barometer based vertical positioning
1) The composition of air

It is assumed that the composition of the air is constant and therefore molecular weight is constant. However, the composition of air varies, the major variant being water vapour. If it is assumed that the altimeter has been calibrated for moist air at about 50% relative humidity then the correction to the altimeter reading for compositional changes is about 0.3%.
2) Temperature

Uncertainty in the determination of the average temperature may lead to a significant source of error.
3) Sea level barometric drift

Sea level barometric pressure may be rising or falling. During calm stable weather, this drift may only be the equivalent of 10-20m in one day, but on occasions it may be many tens of metres over a period of a few hours.
4) Possible climate control system in the building
Climate control system in many buildings may affect the temperature and humidity inside the building, making them quite different from the outside environment. Using outdoor weather information will introduce error.
5) Relationship between altitude and floor number
Relationship between altitude and floor number is also needed to meet the demands of accurate floor estimation for e.g. E911. Quantization error may happened when convert altitude into floor number Additional LPPa protocol changes may needed to let E-SMLC know building information. Or simply report floor number rather than absolute altitude.
2.2 Possible Solutions for Barometer based vertical positioning
1) UE reports barometer sensor information, .e.g. air pressure, inertial information. E-SMLC/eNB translates air pressure into altitude, than into floor number

Information regarding to the sea level air pressure, temperature, humidity could be provided in order to make a precise relationship between air pressure and altitude. This can be achieved by downloading available weather information from local weather stations. In case the temperature and humidity differences caused by Indoor climate control system, additional reference station inside the building might be needed, or simply assume humidity and temperature values which are comfortable to human. 
Relationship between altitude and floor index is also needed. If E-SMLC knows altitude and floor index of cells located in the building, the relationship between altitude and floor index of that building can be inferred by simple linear regression. Quantization error can be eliminated.
The advantage of this method is that E-UTRAN can control positioning accuracy more easily.

2) UE reports altitude directly. Calibration information is provided by the higher layers
Other straightforward method is for UE to report altitude directly. The calibration works are left to UE implementation. The Calibration information is provided by the network to the UE. 
3 Conclusions

It is proposed that the analysis and evaluation on possible solutions for Barometer provided in this contribution are captured in the TR 37.857.
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