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Introduction
In RAN#75, the study item on enhanced support for aerial vehicles was approved. The objective of the study is to investigate the ability for aerial vehicles to be served using LTE network deployments with base station antennas targeting terrestrial coverage, supporting Release 14 functionality (i.e. including active antennas and FD-MIMO), to verify the level of performance in terms of latency, reliability, delay jitter, coverage, data rate, and UE density, positioning accuracy, etc. In SI, two objectives were listed related to inference caused by drones using LTE network as below:
· Identify potential enhancements to LTE so that it is better suited to provide connectivity and positioning services to drones in the identified deployment scenarios. The study should consider the following aspects:
· Interference mitigation solutions for improving system-level performance [RAN1]
· Solutions to detect whether UL signal from an air-borne UE increases interference in multiple neighbour cells [RAN1, RAN2]

In RAN2#99bis, various observations and potential solutions for interference detection are agreed, and RAN2 has an email discussion [1] to capture the agreed potential solutions and observations into the TR. 
In this paper, we first propose some clarifications for the TP, and then we further discuss a relevant solution for the identified issue. 
[bookmark: _Ref178064866]Discussion
[bookmark: _Hlk498335288]An air-borne UE may experience radio propagation characteristics that are likely to be different from those experienced by a UE on the ground. As long as an aerial vehicle is flying at low altitude, below the BS antenna height, it behaves like a conventional terrestrial UE. However, once an aerial vehicle is flying well above the BS antenna height, the UL signal from the aerial vehicle becomes more visible to multiple cells due to line-of-sight propagation conditions. The UL signal from an aerial vehicle increases interference in the neighbour cells.  Similarly, this line-of-sight conditions to multiple cells may result in higher DL interference to the aerial UE.

In the agreed TP [1], the solutions for interference detection and aerial UE identification are split into different sections.  But multiple solutions can be common to both problems.  Hence, we should capture the solutions that are common to both problems in both sections.
[bookmark: _Toc498643756]Capture potential solutions common to both interference detection and aerial UE identification in both Sections 7.1 and 7.X in the TR.

Network-based solutions for interference detections and identifying flying UEs are proposed in the email discussion, including but not limited to the following solutions: 
1. Mobility history reports are used, since a flying UE might have different HO rate and/or the PCIs of the source and the target cell might belong to far-apart eNBs.
2. Both ToA estimate and TA adjustment value reflect the round-trip propagation delay between UE and eNB. As an aerial UE may connect to a farther-away cell than a terrestrial UE, a high TA value might imply that the UE is flying. Thus, both ToA estimate and TA adjustment values can be used to identify an aerial UE. 
3. Speed estimation via Doppler analysis can be used, with the assumption that indoor UEs are of low mobility and flying UEs are of higher mobility. 
4. Use of FD-MIMO solutions. For example, in CLASS B FD-MIMO, network can configure k beams from which UE selects the most suitable one. If one or more of these beams are directed upwards, a UE selecting such beam is potentially a flying UE.
The TP from the email discussion [1] includes all possible network-based solutions that require exchange of information between eNBs. However, the requirement on the X2 connections among the eNBs is not specifically discussed. For instance, the feasibility of exchanging uplink scheduling information depends on the availability of fast backhaul.  The solution of exchanging SRS configuration between eNBs depends on the feasibility of exchanging this information over a large number of eNBs for each aerial UE. Thus, we propose to add a clarification that “The feasibility of exchanging the above information depends on the type of backhaul and on the feasibility of exchanging these information over a large number of eNBs.”
[bookmark: _Toc498643757]Adopt text proposal in Section 3, i.e., a clarification on network-based solutions.

UE can indicate that it is airborne, e.g., by using an in-flight mode, altitude information or location information as discussed in [1]. If the aerial UE is flying, the UE may need one configuration from the perspective of interference mitigation or mobility performance. On the contrary, if the aerial UE is hovering, i.e., stationary with a high altitude in air, another different configuration might be needed from the perspective of interference mitigation or mobility performance. Therefore, the hovering-state can be useful and indicated by an aerial UE. 
[bookmark: _Toc498643758]At least, hovering-state and other possible states can be indicated as part of the flying status report by an aerial UE.

[bookmark: _Ref189046994]Text Proposal
7.1.2 Network-based solutions
Detection or identification of an aerial UE causing interference in UL, may be performed by exchanging information between eNBs. Example of information exchanged between eNBs that can be used for interference detection are as  follows:
· uplink scheduling information or uplink reference signal (e.g., SRS) configuration of aerial UE exchanged.
· target neighbour DL transmission power exchanged with serving eNB and the serving eNB can use the difference between the aerial UE’s transmission power and the UL pathloss between the aerial UE and the specific neighbor eNB.
· eNBs may exchange any quantities reported by the UE, like RSRP/CSI-RSRP/RSRQ/RS-SINR/CSI.
The feasibility of exchanging the above information depends on the type of backhaul and on the feasibility of exchanging these information over a large number of eNBs.
Conclusion
In section 2 we propose the following:
Proposal 1	Capture potential solutions common to both interference detection and aerial UE identification in both Sections 7.1 and 7.X in the TR.
Proposal 2	Adopt text proposal in Section 3, i.e., a clarification on network-based solutions.
Proposal 3	At least, hovering-state and other possible states can be indicated as part of the flying status report by an aerial UE.
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