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Introduction
In the last RAN plenary [1], for communication of aerial vehicles, A new study item was approved. 

	The objectives of the study are as follows:

· Investigate the ability for aerial vehicles for LTE 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. 

· Identify the heights, speeds and densities of lower altitude of aerial vehicles that could be catered for, taking into account the regulation viewpoints [RAN1, RAN2]

· Channel models:  Select appropriate models applicable to Air-to-ground (ATG) channels. Reusing an existing channel model, if applicable, should be prioritized [RAN1] 
· In terms of LTE enhancements, the study should consider the following aspects:
· Interference mitigation solutions for improving system-level performance in both UL and DL [RAN1]

· Solutions to detect whether UL signal from an air-borne UE increases interference in multiple neighbour cells and whether an air-borne UE incurs interference from multiple cells [RAN1, RAN2]

· Identification of an air-borne UE that does not have proper certification for connecting to the cellular network while air-borne [RAN2]

· Handover: Identify if enhancements in terms of cell selection and handover efficiency as well as robustness in handover signalling can be achieved. [RAN2, RAN1]
· Positioning: If time allows as the 2nd priority, assess the achievable accuracy with existing positioning techniques and identify potential enhancements [RAN1]


In this document, we discuss how aerial vehicles can support seamless handling in the LTE network when handover failure.
Discussion
Aerial UE is sort of unmanned aerial vehicle (UAV) such as drone. For aerial UE, seamless mobility service is a significant point to consider because the aerial UE could be fully controlled by users so that just a little of disconnection is able to lead to become a serious operation problem. Even though RLF (Radio Link Failure) handling procedure is a way of data recovery to support seamless mobility for UEs in current LTE specification, it will be the best way if the network is able to identify the aerial UE and support a sort of mobility enhancement such as in handover with robustness and efficiency.
 Thus, we need to discuss proper measurement handling related to the aerial UE mobility. Following the statement for cell measurement in drone scenarios in [3][4], the observation is that the number of detected cells increases with height; at flying altitude, a drone will have LOS connection to many cells, even relatively far away, at the same time. This will result in high signal strength to multiple base stations while the signal quality seems to be lower due to interference. In our view, this situation can cause two unexpected situation which is not good at the aerial UE’s radio signal quality.  The first is late handover due to not proper measurement handling in the high altitude. If the aerial UE is in high altitude and the aerial UE is moving drafty to neighbor cell coverage, there can be late handover issue such as radio link failure because the LOS connection becomes worse suddenly. The detail is described at Figure 1.
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Figure 1 Late Handover Issue
 The second issue is ping-pong handover issue. If the aerial UE is in high altitude and the aerial UE is hovering in some region which is an edge section between serving cell and strong neighbor cell, ping-pong handover would be occurred. This situation can be more than the ground situation because good LOS connection at the high altitude makes many strong neighbor cells and the edge coverage also larger than the ground’s. The detail is described at Figure 2.
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Figure 2 Ping-pong Handover issue

 In our view, this potential problem can be solved by proper measurement configuration from the network. If the aerial UE has different measurement frequency offset or time-to-trigger value comparing with the legacy UE on the ground, the phenomenon which causes increasing interference due to many numbers of detected cells on the high altitude can be resolved. Especially measurement event related in mobility e.g. event A3, the aerial UE can report faster than the legacy UE on the ground if the network can configure different time to trigger value. Thus, the aerial UE performs handover in proper time before increasing interference caused by increasing number of detected cells following the height. 

Observation 1: If UE is in high altitude, it seems beneficial to set Time-to-Trigger to a relatively longer value in order to avoid frequent ping pong.
Observation 2: If UE is in low altitude, it seems beneficial to set Time-to-Trigger to a relatively lower value in order to avoid late handover and RLF.

 We also think the proper time-to-trigger value to mitigate interference can be decided by the aerial UE’s current altitude. Therefore we kindly ask to RAN2 discuss about the measurement report triggering values which are scaling depend on aerial UE’s height or the number of strong cells above a certain threshold. 

Observation 3: It is beneficial to scale the Time-to-Trigger value depending on the height of UE. 
Proposal: RAN2 discuss measurement report triggering values for the aerial UE in the high altitude.
Conclusion

In conclusion, we propose the followings: 
Observation 1: If UE is in high altitude, it seems beneficial to set Time-to-Trigger to a relatively longer value in order to avoid frequent ping pong.
Observation 2: If UE is in low altitude, it seems beneficial to set Time-to-Trigger to a relatively lower value in order to avoid late handover and RLF.

Observation 3: It is beneficial to scale the Time-to-Trigger value depending on the height of UE. 
Proposal: RAN2 discuss measurement report triggering values for the aerial UE in the high altitude.
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