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1. Introduction
This paper discusses the requirements and potential problems for connected and idle mobility for Aerial Vehicles.
2. Discussion
Note: In this paper, a “drone UE” is defined as a cellular module/UE that is mounted in an Aerial Vehicle. 

There are different kinds of services that can be potentially catered by Aerial Vehicles (drones).  Commercial services utilizing drones may require that data communication is performed in various spans of times and in various ranges of areas. One of the major services is video streaming service, where during the streaming time there could be handover between one cell to the other. 

Observation 1: Services catered by Aerial Vehicles require the UE/module for Aerial Vehicle to support handover.

Proposal 1:
 Drone UE should support handover with similar performance as that of LTE in terms of delay and packet loss

In terms of connectivity failure recovery during handover, LTE supports various mechanisms such as AS recovery and NAS recovery. Specifically for video streaming service utilizing drones, it is beneficial if the AS and NAS layer support similar failure recovery mechanisms that are available today, so that the connection failure in AS/NAS layer can be made invisible to the application layer, assuming that protocols that enables retransmission, e.g., TCP is used in the application layer. For those applications that do not support retransmission such as UDP, further enhancements may also be discussed.

Proposal 2:
Drone UE/module should support connectivity failure recovery mechanism, i.e., AS and NAS recovery procedures.

When handover is supported for drones, due to the LOS characteristics of radio propagation, it is foreseen that the drone UE may include in its measurements result, the far-away cells as one of the best cells with comparable RSRP/RSRQ quality with the actual target neighbour cell. The eNB will then need to decide to which cell the drone UE is to be handed over to. This may be resolved both in network implementation specific way and/or in standard way. The network operation/implementation solution may involve the eNB knowledge of its neighbour cell (e.g., whether it is a valid (possible) NRT for HO with X2 or S1, etc.). To assist the NW implementation solution, a standard mechanism may be considered. For example, if the target cell handover turns out to be a far-away cell, the UE may experience RACH failure when it tries to access the target cell. In this case, the mechanism for Chiba Issue, i.e., allowing UE to reselect to the second best cell, may be applied. The details can be discussed further.
For idle mobility, similar occurrences can be foreseen due to the drone UE LOS radio propagation characteristics. For this case, the mechanism for Chiba Issue solution may be applied as is.

Observation 2:
 For idle and connected mobility support for drone UE, considering the different radio propagation characteristics of drone UE compared to normal (e.g., smartphone) UE, enhancements to the existing handover mechanism should be studied.
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Figure 1: Connected and Idle mobility measurements due to LOS radio propagation
3. Summary and Proposal
This document discusses the requirement and potential problem for connected and idle mobility support for drone UE.

The following are observed:

Observation 1: 
Services catered by Aerial Vehicles require the UE/module for Aerial Vehicle to support handover.

Observation 2:
For idle and connected mobility support for drone UE, considering the different radio propagation characteristics of drone UE compared to normal (e.g., smartphone) UE, enhancements to the existing handover mechanism should be studied.

The following requirements are proposed:

Proposal 1:
Drone UE should support handover with similar performance as that of LTE in terms of delay and packet loss

Proposal 2:
Drone UE/module should support connectivity failure recovery mechanism, i.e., AS and NAS recovery procedures.
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