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Abstract: This contribution aims at providing views on air ground air communication needs
Critical communication users and particularly public safety users need critical communications in planes and helicopers. Helicopters are part of many events management and they provide critical communications on the ground. That is why public safety officers need to react in real time and be part of the communication system. 
Public safety missions with helicopter and planes
Helicopters are used for public safety missions for rescuing people as well as for law enforcement missions.
The main uses are the following:
1) Rescuing people in different environments
Helicopters are particularly important in mountain environment where there will be few coverage from even dedicated networks. Helicopters have in some cases but not always satellite link that could be used.
Helicopters are also used for rescue in rural and even urban environment.
2) People arrest
Here helicopters are used to guide and provide information for people on the ground. For instance, in case of an arrest during night the helicopter ensures 100% of the guidance thanks to a thermic camera. Public safety officers on the ground see absolutely nothing and they receives orders with voice.
3) Public order
In case of demonstration helicopters are used for informing authorities about the status of the event. In case something wrong happens (violence, wounded people), it is detected very quickly and rescue or law enforcement teams can take it into account in the best delays.
4) Fire forest
Helicopters are used for several tasks: investigation, event management, coordination, supplying to the ground
Planes are particularly used by fire brigades (water bomber) and they need to communicate in groups and with individual calls for national flights between Marseille and Bordeaux for instance. In case of European cooperation there will be european flight for which we will need a roaming capability.
In those cases, coordination between neighboring countries for frequency management in particularly important.
For a French region 1/7 of France we need 6 simultaneous missions for helicopters  and 6 simultaneous missions for planes.
Altitudes

For helicopters atltitude is 1500ft. In mountains we need until 15 000ft. For planes altitude can be between 2000 and 8000 ft. A detailed description of altitudes per types of mission can be provided.

First evaluation of maximum speed for planes is 450km/h.

Existing air ground air communications
In an helicopter there are different operational communications means in addition to classical aerial communication means:
· TETRAPOL terminal (INPT + RUBIS in France since we have two networks!)
· Satellite service IRIDIUM
· GSM phone, rarely used and only near ground. It can happen that it is the only way to communicate.
· ECS video system. This system only carries video.
· Local voice communications system between the helicopter and the rescuer when he is on the ground or winched down. Today they have special headsets in helmets in 150Mhz, TETRA or TETRAPOL.

While GSM and IRIDIUM are used for classical one to one communication services, ECS and TETRAPOL system are public safety specific services.
TETRA and TETRAPOL system have developed layeres approach to manage air ground air communication such as depicted in the following figure:
The ECS system uses high bit rate directive radio links towards a ground dtation. From this ground station the image is sent to different control rooms  such as depicted in the following figure:
First proposals for the future
Helicopters and planes will need to access the same services as people on the ground. We need to extend all normal services to them.
The LTE network will furthermore be a good opportunity to be able to transmit videos from helicopters directly to officers on the field.
Questions:

1) Will LTE technology be able to transmit HD video from the plane/helicopter to the ground? If yes under which conditions (enough frequency bands, separated frequencies, etc…)? Or will we have to keep a specific dedicated radio interfaces?
2) For services such as MCPTT or group communications will we use the LTE radio interface or will we develop the application part above another radio interface? Will we be able to reuse LTE frequencies or will we have to ask for new dedicated frequencies considering the number of users will be very low?
