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Introduction
According to the SID [1], one objective of the SI on enhanced support for aerial vehicles, in terms of LTE enhancements, is to consider solutions detecting whether the UL signal from an air-borne UE increases interference in multiple neighbour cells and whether an air-borne UE suffers from interference from multiple cells.
In this contribution, we provide our high-level views on the possible schemes for interference detection in LTE networks serving aerial vehicles like drones. 
Discussion	
	Due to the specific radio propagation characteristics of the air-to-ground wireless channel, such as high probability of line-of-sight (LOS) propagation, almost free-space attenuation and high Ricin K-factor, UEs high in the air on board of an aerial vehicle are likely to suffer from high interference from the higher number of eNBs in DL and generate higher interference to higher number of eNBs in the UL. For reference, evaluation results of the wideband SINR distribution for UMa AV scenario are provided in [2]. From the results in [2] it can be observed that the SINR values for most aerial vehicles are lower than 0 dB. Such bad interference conditions can be explained by the fact that the network deployment such as in the UMa AV scenario is not optimized to serve aerial vehicles. 
	Fundamentally the problem of high interference for aerial UEs is hard to solve without changing the parameters of the deployment such as the inter-site distance. However, some interference coordination or mitigation techniques can be applied in order to minimize the impact of aerial vehicles on the terrestrial network. In that case it is very important to identify an aerial UE interference coordination/mitigation needs to be applied for in UL. In addition, it might be challenging to serve aerial vehicles without interference coordination applied in DL due to the high level of interference experienced by aerial UE from multiple LOS cells. 
RSRP and RSRQ measurements
	First, in order to detect increased interference from an aerial vehicle, existing measurement reporting functionality, such as RSRP and RSRQ reporting, can be used. From the set of RSRP and RSRQ measurements, eNB can decide if a given UE is considered as strong interferer for the network with certain level of precision. The main drawback of the schemes based on DL measurements is inaccuracy due to the lack of channel reciprocity between downlink and uplink channels. It could be expected that channel reciprocity holds for high altitude aerial vehicles due to strong LOS radio propagation, especially when considering RSRP measurements, where exact channel reciprocity might not be needed. However, it is possible that eNB or aerial UE uses different antennas for transmission and reception. In this case strong interferer detection from DL measurements can be inaccurate.
Proposal: Study the applicability of RSRP and RSRQ measurement reports for the purpose of strong interferer detection considering the lack of channel reciprocity between DL and UL channels


CoMP-based measurements
	Another scheme to determine strong interferers is based on Coordinated Multi-Point (CoMP) technology. CoMP enables the possibility of CSI reporting for multiple cells, thus eNB receives additional information that can be used for detecting a strong interferer. However, information from CSI reporting is impacted by channel reciprocity and might not be reliable. For the case of lack of channel reciprocity, the UL channel can be directly measured by multiple coordinated cells from SRS. The main drawback of interference detection schemes based on CoMP measurements is the limited capability of cell coordination under the existing CoMP design considerations with practical constraints such as backhaul/timing. To accurately detect strong interference from aerial vehicles, a much higher number of eNBs should be considered and, thus, more work is required on practical coordination issues.
[bookmark: _GoBack]Observation: Strong interferer detection based on CoMP measurements is not considered to be directly applicable to LTE networks serving aerial vehicles due to the small number of coordinated cells.
New uplink signal
	To provide network with sufficient information on UL channel quality for multiple cells, a new uplink signal can be introduced. Using a special UL signal network can detect strong interferers with high level of accuracy. Moreover, from such measurements network can possibly derive additional information and use it for effective interference management and cell coordination. However such an approach can have multiple drawbacks. First, the introduction of a new UL signal requires extensive standardization effort. A second issue is related to backward compatibility: A new signal cannot be supported by earlier releases. Third, the introduction of a new uplink signal means additional UE power consumption, which is a very important characteristic. Considering the above we can conclude that, before discussing the introduction of a new UL signal, the aforementioned schemes based on existing LTE functionalities should be studied. Alternatively, one should consider other potential enhancements which require less standardization effort.
Summary 
 	In this contribution we discuss interference detection solutions for LTE networks serving aerial vehicles. Based on the above discussion the following proposal and observation were made:
Proposal: Study the applicability of RSRP and RSRQ measurement reports for the purpose of strong interferer detection considering the lack of channel reciprocity between DL and UL channels
Observation: Strong interferer detection based on CoMP measurements is not considered to be directly applicable to LTE networks serving aerial vehicles due to the small number of coordinated cells.
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