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Introduction
One of the main problems created by the introduction of aerial UEs in the network may be the increased interference in uplink due to the advantageous propagation conditions (no blockage, line of sight) of many aerial devices. The interference detection problems can be classified, in our view, in two main groups:

1- Cooperative UEs, which identify themselves as aerial

2- Non-cooperative UEs, which may not have permission to fly.
In the following, we present the techniques that can be used for these two different types of UEs.
2
Techniques for interference detection
One of the main effects of introducing drones in cellular networks is how to handle interference. In our companion contributions [1,2] we propose different mechanisms to handle the interference of aerial UEs, but the first step to enabling these techniques is to detect which UEs are airborne and may create excessive interference.
For those aerial UEs that are cooperating with the network (which should be the usual assumption under normal operating conditions), the network can estimate the interference created to neighboring cells by exploiting the pathloss measurement to neighbor cells (lower pathloss/higher RSRP of neighbor cells will lead to higher interference). Also, by using the PHR reports from the UE, the eNB may determine what is the worst-case interference it can create to neighboring cells.
Observation 1: Measurement reports (including intra-frequency neighbor cell measurements) + PHR reports from an aerial UE may be used to estimate the interference created to neighboring cells.
In some cases, it may be beneficial to detect UEs that create interference but do not identify themselves as aerial UEs. In such scenario, the only way for the network to identify and assess the interference created by these UEs is to observe the transmitted signals and/or UE behavior. The ICIC framework can be used for this: if an eNB schedules one of the UEs in a set of PRBs, and neighboring cells report high interference in those resources constantly, then the network can assess that this UE is creating high interference. It is unclear at this stage if changes to ICIC signaling need to be introduced for this purpose.
Observation 2: ICIC can be used by the network to determine the interference created by a given UE/group of UEs. FFS if changes are needed to ICIC framework.
Under some network deployments, and depending on the UE altitude and/or antenna pattern, airborne UEs may be served by distant base stations. The fact that a UE is served by a distant base station in a relatively dense environment may be used to infer the fact that the UE is aerial. Note that this technique should be complemented with some other (e.g. measurement report), since in some scenarios distant UEs may see a line of sight propagation with a base station that is distant.  In Figure 1 we show the observed distance to the BS for different bands and different heights. Although this distance is not directly measurable from the eNB, it may be detected by detecting the initial timing advance and/or mobility pattern of the UE (e.g. transitioning among non-contiguous cells).
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Figure 1 Distance to serving cell as a function of height
Observation 3: Airborne UEs are more susceptible of being served by a distant base station. This can be detected at the eNB by monitoring the mobility pattern, or by estimating the timing advance/delay of PRACH. 
Proposal: The following techniques can be used to detect/estimate interference:

· Measurement report/PHR from the UE

· Overload indication (in ICIC framework)

· Detection of distance to the BS by mobility pattern or timing advance/delay of PRACH
3
Summary of proposals
Observation 1: Measurement reports (including intra-frequency neighbor cell measurements) + PHR reports from an aerial UE may be used to estimate the interference created to neighboring cells.
Observation 2: ICIC can be used by the network to determine the interference created by a given UE/group of UEs. FFS if changes are needed to ICIC framework.

Observation 3: Airborne UEs are more susceptible of being served by a distant base station. This can be detected at the eNB by monitoring the mobility pattern, or by estimating the timing advance/delay of PRACH. 

Proposal: The following techniques can be used to detect/estimate interference:

· Measurement report/PHR from the UE

· Overload indication (in ICIC framework)

· Detection of distance to the BS by mobility pattern or timing advance/delay of PRACH
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