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1	Introduction
One of the objectives of the recently agreed “Study on enhanced Support for Aerial Vehicles”, description of which can be found in [1], is:
	Handover: Identify if enhancements in terms of cell selection and handover efficiency as well as robustness in handover signalling can be achieved. [RAN2, RAN1]



RAN2 has already agreed to run simulations to identify specific mobility issues, which could be experienced by UAVs and the results thereof will be helpful in identifying mobility issues. Nevertheless, it has been shown already with the measurements results, as presented in [2], that the number of detectable cells and the range of the detected cells increases with height, meaning that UAVs are subject to a more significant interference from the neighbouring cells when operating on higher altitudes, which in turn may affect mobility robustness. On the other hand, due to the nature of drone-related applications, some specific enhancements could be envisaged, which is the subject of this contribution. 
2	Potential solutions
In [2] some of the existing solutions, which would be applicable to UAVs are mentioned and recalled in this section.
Mobility State Estimation: as defined in [4]. The solution was originally applicable for UEs in RRC_IDLE. The UE can be in High-mobility, Medium-mobility or Normal-mobility state, depending on the number of cell reselections encountered during defined period of time. In RRC_CONNECTED the number of handovers is counted instead of the amount of cell reselections. The UE multiplies certain mobility control related parameters by the scaling factors broadcasted in SIB3. 
Mobility History Report: as defined in [3]. This parameter comprises the list of at most 16 recently visited cells and the time spent in each of these. Due to the existence of such reporting, the network may infer the mobility characteristics of a certain UE, possibly drawing the conclusion that certain UE may be currently airborne.
UE Assistance Information: as defined in [3]. Currently the purpose of this Information Element (IE) is to inform the E-UTRAN of the UE’s power saving preference, to convey the SPS-related information or about the preferred maximum PDSCH/PUSCH bandwidth configuration. Some of those legacy indications can be useful also for UAVs. In addition, UE Assistance Information can be extended with the airborne-specific parameters which could facilitate the RRM actions in the eNB.
Geo-location information reporting: especially helpful in case of UAVs – being inherently in motion. It can be considered whether to reuse the existing locationInfo (details in 6.3.5 of [3])
As shown in [2], the environment and movement pattern is different for airborne UEs and therefore the optimal settings can be different. The information mentioned above may be used by the network to apply airborne UE specific handover settings. This may include e.g. specific TTT settings. However, the network needs to have the knowledge about a UE being an air-borne UE to apply proper parametrization. Some options would be to utilize UE Assistance Information or locationInfo mentioned above. 
Proposal 1: RAN2 should study how a UE’s “air-borne” status (e.g. altitude, speed etc.) can be efficiently indicated to RAN and used e.g. for potential HO parameters adjustment. 
[bookmark: _GoBack]Additionally, we think it is worth exploring another characteristic of many drone related applications, i.e. the fact that they very often operate along the path or within the area known in advance and that quite frequently a drone can be used in a certain location repeatedly, e.g. surveillance drone, package delivery drone (as noticed also, e.g. in [4]). This means that the UAV’s flying path can be known in the network in advance or deduced based on its mobility history allowing the network to prepare the target cell on its path earlier. Since the drones will be moving fast (as agreed during RAN2#98, with the velocities up to 160 km/h), the time to prepare and execute a handover is limited and serving eNB could take advantage of the aforementioned path/mobility information of the UAV to prepare target cell(s). Such information could be either provided from the UAV itself (e.g. during the RRC Connection establishment) or from the Core Network, which could have it from, e.g. UAV Traffic Management (UTM) system (likely to have the most relevant and up to date UAV path information). 
Proposal 2: RAN2 should study mobility robustness enhancements taking advantage of the known / anticipated UAV route information.

3	Summary
This paper briefly described what kind of mobility related solutions already exist and what improvements may be considered in this area. This paper suggests the following: 
[bookmark: _Hlk490143605]Proposal 1: RAN2 should study how a UE’s “air-borne” status (e.g. altitude, speed etc.) can be efficiently indicated to RAN and used e.g. for potential HO parameters adjustment.
Proposal 2: RAN2 should study mobility robustness enhancements taking advantage of the known / anticipated UAV route information.
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