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1	Introduction
During the 3GPP RAN2#101 meeting in Athens, Greece (February/March 2018), the following has been agreed (based on the discussed Nokia’s TDoc [1]):
	Agreement:
Provide reference altitude information (including threshold) to UAV UE provided by eNB to assist UE to identify its status (i.e., airborne status).



This paper further elaborates on the use cases and implementation details of such reference.
2	Discussion
[bookmark: _Hlk510524870]2.1	On the reliability of GNSS-based height/altitude estimation
It is a common practice in aviation to use barometric pressure measurements to determine height/altitude of the flying aircraft. GNSS-originated indication can be obtained, but is not accurate enough in z- dimension [2]. For close to the ground altitudes, barometric pressure + sonar data will be used as a primary choice. Nevertheless, this mechanism would not work properly without a reference value, against which current measurement is to be compared. This inevitably leads to the conclusion that certain reference level (related to the ground) needs to be provided to the UAV UE.
Observation 1: [bookmark: _Ref510528464]The UAV UE needs to receive a ground-related reference value (e.g. ground pressure and/or altitude) in order to accurately assess its height/altitude and apply UAV-specific parameters (if such parameters are to be provided).
2.2	Height/altitude reference value
The indication described in section 2.1 is inherent in order to ensure UAV’s correct operation. Nevertheless, it remains debatable whether RAN needs to be involved in that process. In fact, such indication for UAV’s height/altitude assessment can come directly from the application. 
Observation 2: [bookmark: _Ref510528478]The barometric pressure reference may not be signalled from the RAN. It is the application that may support the UAV UE in the accurate instantaneous height/altitude assessment.
However, one needs to differentiate such indication with the information from the LTE network on the allowed ranges, where certain parameters (e.g. mobility-related) or height-dependent reporting can be applied. This is within RAN’s scope of authority and shall be signalled directly from the eNB. 
Observation 3: [bookmark: _Ref510713440]Height-dependent report triggering and the decision on the applicability/validity of certain radio parameters are within the RAN authority. Thus, related signalling between the UE and eNB is beneficial to be standardized for such purposes.

As a consequence, we express the following Proposal: 
Proposal 1: [bookmark: _Ref510528490]RAN2 is kindly asked to confirm it is network’s authority to signal certain ranges (in (x, y, z) coordinates) or reference levels determining the validity of parameters (e.g. mobility-related) or triggering height-dependent reporting.
Such local, strictly network-related knowledge is necessary, as cells/eNBs have different geographical heights, antenna patterns, tilts and other related settings. Thus, even if UAV UE is capable of estimating its current altitude (thanks to barometric pressure or GNSS-measurements) without network’s assistance, the UAV UE will have no awareness of the instantaneous ground altitude and resulting height threshold for the use of certain radio parameters. In a nutshell, we believe the following statement is logically linked to Proposal 1 and should be also adopted:
Proposal 2: [bookmark: _Ref510528507]The associated Uu signalling should be sufficiently flexible to ensure the network may choose what kind of reference to signal, e.g. ground altitude or height threshold above the ground, etc. Network may determine what is more appropriate in certain area, e.g. depending on how rapidly the ground altitude changes/how flat the terrain is. 
3	Conclusion
This TDoc was aimed at outlining various intricacies of signalling reference values for airborne UEs. In the course of this paper the following observations and proposals have been made:
Observation 1: The UAV UE needs to receive a ground-related reference value (e.g. ground pressure and/or altitude) in order to accurately assess its height/altitude and apply UAV-specific parameters (if such parameters are to be provided).
Observation 2: The barometric pressure reference may not be signalled from the RAN. It is the application that may support the UAV UE in the accurate instantaneous height/altitude assessment.
Observation 3: Height-dependent report triggering and the decision on the applicability/validity of certain radio parameters are within the RAN authority. Thus, related signalling between the UE and eNB is beneficial to be standardized for such purposes.
Proposal 1: RAN2 is kindly asked to confirm it is network’s authority to signal certain ranges (in (x, y, z) coordinates) or reference levels determining the validity of parameters (e.g. mobility-related) or triggering height-dependent reporting.
Proposal 2: The associated Uu signalling should be sufficiently flexible to ensure the network may choose what kind of reference to signal, e.g. ground altitude or height threshold above the ground, etc. Network may determine what is more appropriate in certain area, e.g. depending on how rapidly the ground altitude changes/how flat the terrain is.
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