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1. Introduction
In the RAN#78 plenary meeting [1], following work item was approved for enhanced LTE supporting for aerial vehicles: 

	The objective is to specify the following improvements for enhanced LTE support for aerial vehicles.  Note: Enhancements are built on existing mobility mechanisms and these mechanisms may be enhanced if identified to be needed.

· Specify enhancements to support improved mobility performance and interference detection in the following areas [RAN2]:

· Enhancements to existing measurement reporting mechanisms such as definition of new events, enhanced triggering conditions, mechanisms to control the amount of measurement reporting.

· Enhancements to mobility for Aerial UEs such as conditional HO and enhancements based on information such as location information, UE’s airborne status, flight path plan, etc.

· Specify enhancements to support indication of UE’s airborne status and indication of the UE’s support of UAV related functions in LTE network e.g. UE radio capability [RAN2].

· Signaling support for subscription based identification [RAN2 lead, RAN3]

· Specify S1/X2 signalling to support subscription based aerial UE identification

· Specify UL power control enhancements in the following areas [RAN1, RAN2]
· UE specific fractional pathloss compensation factor

· Extending the supported range of UE specific P0 parameter




In this documentation, we discuss our considerations on the enhancements to mobility performance of UAV. 
2. Discussion
In the LTE specification, the adjustment of TimeToTrigger (TTT) based on UE status is supported as an enhancement method to improve the mobility performance. The UE need to perform the mobility state detection which focus on the speed of UE and apply a speed dependent scaling factor for TTT. The adjustment of TTT can help the UE to perform the handover (HO) more timely and reduce the handover failure (HOF) rate.

Based on our previous mobility evaluation results in [2], as shown in Figure 1, the UAV have worse HO rate and HOF rate in some cases under the same mobility parameter settings as territorial UEs. And despite of the impact from speed, with the change of height, some adverse impacts can be observed for both HO rate and HOF rate. 
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Figure 1 HO rate and HOF rate for UAV and terrestrial UE

As a result, both of the height and speed should be considered in mobility enhancement for UAV. A height dependent scaling factor or a height – speed combined scaling factor should be considered to adjust TTT for UAV. 
Proposal 1: Height should be introduced as a factor to TTT adjustment for UAVs.
In our view, the location information of UAV is essential for eNB to perform appropriate configuration and operation. By known the location information, not only the mobility but also the interference management can be enhanced. Hence, timely and accurate location information report should be carefully considered for UAV. 

In current LTE system, periodic location information report is supported. However, the conventional report period may be not suitable for UAV. For example, during the rise-up state, the altitude of the UAV may change significantly in a short time. In addition, when the speed of UAV is quite fast, the periodic report cannot reflect the status of UAV timely. On the other hand, if the report period is configured too frequent and the UE may hover around, then unnecessary signalling will occur. Hence, it’s important to adjust the report time more flexible based on the UE status in order to not only reflect the location timely, but also reduce unnecessary overhead.
Due to the special movement mode of UAV and the importance of timely and accurate location information report for UAV performance enhancement, current location information report mechanism need to be further enhanced. Following methods can be considered:
· Introduce event-triggered reporting mechanism for UAV location information. For example, when the change of the status of UAV (e.g. speed or location) satisfies some threshold, the location information report is triggered timely.
· UE could also adjust the periodicity for the periodic reporting mechanism based on UAV’s status. For example, similar to TTT adjustment for mobility enhancement, the reporting period can be scaled by speed/height dependent factor.
Proposal 2: Current location information reporting mechanism (periodical reporting) should be further enhanced for UAVs. 
3. Conclusion
In this document, we discuss possible enhancements to mobility performance of UAV and we propose the followings:

Proposal 1: Height should be introduced as a factor to TTT adjustment for UAVs
Proposal 2: Current location information reporting mechanism (periodical reporting) should be further enhanced for UAVs  
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