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1	Introduction
One of the objectives of the Work Item on Enhanced LTE Support for Aerial Vehicles in [1] is to:

	· Specify enhancements to support indication of UE’s airborne status and indication of the UE’s support of UAV related functions in LTE network e.g. UE radio capability [RAN2].



With regards to “UE’s airborne status” indication part of this objective, some potential enhancements were studied and the final version of TR 36.777 in [2] lists those:
	[bookmark: _Toc502956272]7.5.1	Airborne UE Identification
In this section, potential solutions to identify airborne UE (i.e., UE which is in a condition of flying) are presented.
[bookmark: _Toc502956273]7.5.1.1	UE-based solutions
The UE can indicate that it is airborne:
-	explicitly, e.g., by using an in-flight mode indication, altitude information or location information, or
-	implicitly by utilizing enhanced measurement reporting mechanism, e.g., introduction of new events.
[bookmark: _Toc502956274]7.5.1.2	Network-based solutions
Network may be able to detect an air-borne UE based on mobility history report/pattern. A flying UE may have different handover characteristics, e.g., less frequent handover, faraway handover target cell, etc.



This paper focuses on an explicit indication as mentioned in section 7.5.1.1 of [2] and copied above and builds on the agreement made during RAN2#101 meeting it was agreed that:

Agreement:
	UE location information are included in the measurement report for Aerial UE based on the existing location information IE and reporting mechanism. Any parameters for reporting can be further studied.

In the following sections we discuss the need for new parameters related to the UAV location and whether there is a need to modify the way these measurements are reported.
2	Discussion
As explained in [5], when providing a report configuration to the UE, the eNB can request location information to be included in two different ways:
· by setting includeLocationInfo parameter to true 
· by setting the purpose of periodical reporting to reportLocation

The second option was introduced in Rel-14 for the sake of V2X feature, but both are useful in the context of aerial vehicles, e.g. includeLocationInfo can be used with any event triggered report to identify initially that the UE is flying while subsequently the network may configure periodical location reporting to account for any changes of UE’s location, its speed etc. It has to be noted that, using locationInfo IE, it is currently possible to report UE’s location including altitude as well horizontal speed. One useful addition for UAV UEs would be vertical velocity of the UE.
Observation 1: locationInfo IE does not allow for vertical velocity reporting at the moment.
On the other hand, in [4], IEs such as HorizontalWithVerticalVelocity and HorizontalVelocityWithUncertainty are already defined and they could be added to LocationInfo IE as specified in [3]. 
Observation 2: Information Elements containing vertical velocity are already specified in TS 36.355.
Proposal 1: Extend locationInfo IE with information allowing to report vertical velocity of the UE. Information Elements specified in TS 36.355 can be reused for that purpose.
The second option is for the eNB to get the UE’s positioning information from E-SMLC server whenever needed, which can be done by reusing existing functionality of LPP protocol. Both methods, i.e. direct UE reporting via RRC signalling and eNB getting the information via LPP are already available in the specifications. 
Observation 3: Existing methods, i.e. LPP and location reporting via RRC can be used for the eNB to obtain UAV UE’s “flying/hovering” status (e.g. via information about its speed and altitude).
An alternative of UE indicating “flying” or “hovering” status is in that situation unnecessary and disadvantegous in comparison with resuing features:
· it would require defintion of “flying” or “hovering” state, which is not straightforward
· it would require definition of new reporting procedures and triggering conditions for sending the indication
· it is much less accurate and in consequence less realible and useful for the network

Based on the above the folowing is proposed:
Proposal 2: Do not introduce “flying”, “hovering” or similar indications for the sake of UAV UEs. 
3	Summary
This contribution discussed UE’s airborne status indication issue. It was observed that:
Observation 1: locationInfo IE does not allow for vertical velocity reporting at the moment.
Observation 2: Information Elements containing vertical velocity are already specified in TS 36.355.
Observation 3: Existing methods, i.e. LPP and location reporting via RRC can be used for the eNB to obtain UAV UE’s “flying/hovering” status (e.g. via information about its speed and altitude).
Based on the observations and considerations presented in the paper it is proposed to agree on the following:
Proposal 1: Extend locationInfo IE with information allowing to report vertical velocity of the UE. Information Elements specified in TS 36.355 can be reused for that purpose.
Proposal 2: Do not introduce “flying”, “hovering” or similar indications for the sake of UAV UEs. 
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