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1 Introduction

A new WI on Enhanced Support for Aerial Vehicles was approved at RAN#78 [1], following conclusion of a SI on the same topic [2]. The Objective of the WI includes the following element:
	· 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].


This contribution analyses possible enhancements to support these functionalities.
2 Discussion
2.1 UE airborne status indication
The motivation for supporting indications of UE’s support of UAV related functions and of UE’s airborne status is to assist the network for the determination of a suitable configuration for the UE while airborne. Aspects of the UE configuration that may depend on whether the UE is airborne or not can include for example the following:
· Configuration directly impacting interference to the system, such as power control parameters;

· Configuration impacting interference detection and mobility performance, such as measurement parameters;

For the indication of UE’s airborne status, the following options could in principle be considered:
a) A binary indication “airborne” or “not airborne” autonomously determined by the UE

b) Explicit information such as positioning data (GNSS coordinates), velocity, etc.

The main benefit of option (a) is that it has lower overhead. However, the information still needs to be carried over RRC (measurement report) which in practice involves transmission of much more data than a single bit to provide the information. On the other hand, the information may be somewhat unreliable and of limited usefulness. For example, whether to apply a certain set of power control parameters may critically depend on the height of the UAV (relative to the height of surrounding eNB antennas) and on whether the UAV is located in an area with densely deployed cells or not. Option (b) allows the network to flexibly determine when the UE needs to be reconfigured as a function of different situations, and is therefore preferred.

Proposal 1: Airborne UE identification is supported by reporting explicit positioning and velocity information.

Support of option (b) could be done by enhancing the measurement reporting framework with new measurement quantities. At a minimum periodic reporting should be supported, but event-based reporting should also be considered to reduce overhead.

2.2 Indication of UE support of UAV-related functions
The eNB also needs to know whether the UE supports UAV-related enhancements. The most straightforward approach for this is to introduce one or more new capability parameter(s). The capability parameter(s) could minimally consist of one or more flag(s) indicating support for each or all enhancements. However, information such as the FAA UAV Class can potentially also be useful for the network to properly configure the UE. The UAV Class indicates for example the maximum velocity and form factor (fixed-wing vs hovercraft) that may influence shadowing. A UE indicating a UAV Class is understood to support all UAV-related enhancements.

Another approach would be to rely on the MME to request the IMSI and verify with the HSS that the IMSI corresponds to a UAV class. However, a IMSI identifies a subscription but it is unclear that it can be linked to a characteristic of a device. Thus, this approach is not preferred.

Proposal 2: Support of UAV-related functions is indicated by introducing new capability parameter(s).

Proposal 3: A new capability parameter is introduced to indicate UAV class to the network.

3 Conclusion

This contribution addressed enhancements for indication of UE airborne status and indication of UE support of UAV-related functions. The following proposals were made:
Proposal 1: Airborne UE identification is supported by reporting explicit positioning and velocity information.

Proposal 2: Support of UAV-related functions is indicated by introducing new capability parameter(s).

Proposal 3: A new capability parameter is introduced to indicate UAV class to the network.
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