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1. Introduction

This document is intended to provide technical information and guidance to answer to the Request for Information from public authorities [RP-141862; RP-150315] regarding the feasibility of LTE mission critical Air Ground Air communications particularly for public safety. 
This document assumes that these communications occur between a LTE user equipment that is on board of a helicopter or plane and a ground LTE base stations.
2. Feasibility study conclusions 
There is a common understanding from companies interested in the topic that:

1. Air-to-Ground communications can be provided using the LTE standards (rel-8 and beyond depending on the targeted scenarios). 

2. 3GPP UE RF requirements might need to be adapted

3. It may be possible to enhance the performance of the communications with some standards changes, but these are in most cases expected to be non-fundamental optimizations 
4. Engineering and implementation adaptations are required depending on the deployment scenario. In particular, the ECC report [1] comments that from implementation point of view synchronization algorithms are to be modified compared to terrestrial mobile radio usage in order to cope with high Doppler frequency shift of the targeted scenario. In addition, some network management adaptations might be needed. From engineering perspective the Ground base station antenna adjustment has to be matched to cover indicated aircraft heights above ground up to 12 km by antenna up-tilt. It is also expected that the inter-site distances would be dominated by the altitudes to be supported [5].
5. A2G technology using legacy LTE has been studied and successfully trialed covering different kinds of services: Surfing, downloading, e-mail transmission, use of Skype video, audio applications and Video conferencing. Related results can be found in several documents from ECC and from companies [1], [2], [3]. The trials in [1] and [2] assumed in general a dedicated spectrum, and the fact that the communications in the aircraft cabin are using WIFI or GSMOBA standards, while LTE is used for the Broadband Direct-Air-to-Ground connection between the Aircraft station and the Ground base station.
6. It is understood that it is possible to operate A2G communications over spectrum that is shared with ground communications. However, due to interference it is expected that the ground communications would suffer from capacity losses depending on the deployment scenario. Therefore, it is recommended to operate A2G communication over a dedicated spectrum. 
7. It can be noted that ETSI studies concluded that Spectrum above 6 GHz is not appropriate for such applications [4]. 
8. LTE already provides solutions to allow seamless mobility in between cells. Cells can be intended for terrestrial UEs and cells intended for A2G UEs which might operate in different frequencies.

9. Cell range in LTE is limited by the maximum timing advance (around 100km). Larger ranges could be made possible by means of implementation adaptations. 
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