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1 Introduction

In RAN #78 plenary meeting, a new WID on enhanced LTE support for aerial vehicles was approved [1]. One of the objective is to specify UL power control enhancements in the following areas
· UE specific fractional pathloss compensation factor
· Extending the supported range of UE specific P0 parameter
In this contribution, we study UL power control mechanisms to alleviate the uplink interference to terrestrial UEs resulting from aerial vehicles.
2 Challenges of the coexistence of aerial and terrestrial UEs
The flight height of aerial vehicles is up to 300m. As the height increases, the propagation for aerial vehicle will be mainly line-of-sight (LoS). The signal from aerial vehicle is visible to multiple cells due to the LoS propagation [2], which will cause strong interference to the UL signal of ground UEs at neighbouring cells. So, UL power control should be considered for the interference mitigation. 
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   Figure 1 The interference from aerial vehicles
In LTE, uplink transmit power is determined as follows:
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where, 
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is the configured maximum transmit power, 
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is consisted by UE specific and cell specific parameters,  PL is the pathloss, M is the allocated bandwidth, 
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is a coefficient  reflecting the impact of transmission format, 
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 is the TPC command, and 
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is a fractional pathloss compensation factor. 
In the specification, 
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is a cell specific parameter provided by higher layers for serving cell c. Since aerial vehicle causes stronger interference to neighbouring cells than terrestrial UEs due to the LoS propagation, it is not reasonable to use the same 
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 for both aerial vehicles and terrestrial UEs. Therefore, UE specific fractional pathloss compensation factor 
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 should be configured for aerial vehicles.
Proposal 1: UE specific fractional pathloss compensation factor 
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 should be configured for aerial vehicles.
3 Power control dependence on interference
The UL data rate of aerial vehicles is up to 50 Mbps for the application data transmission, such as HD image or video. So, we cannot unconditionally reduce the transmit power of aerial vehicles. Only if aerial vehicle causes strong interference to multiple neighbouring cells, we then reduce the transmit power of aerial vehicle. With this method, on one hand, we can guarantee the UL data rate of aerial vehicles when the interference caused by aerial vehicles is not strong, on the other hand, we can reduce the interference rapidly by reducing the transmit power of aerial vehicles when multiple neighbouring cells are strongly interfered. 
Proposal 2: The transmit power of aerial vehicles should be reduced only if aerial vehicles cause strong interference to multiple neighbouring cells.
4 Conclusion
In this contribution, an enhancement to LTE power control is proposed which takes account of the interference caused by aerial vehicles. We make the following proposals:
Proposal 1: UE specific fractional pathloss compensation factor 
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 should be configured for aerial vehicles.
Proposal 2: The transmit power of aerial vehicles should be reduced only if aerial vehicles cause strong interference to multiple neighbouring cells.
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