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	SUMMARY

	Automated Formation Flight operation is an end-to-end concept which objective is to reduce the environmental footprint of long range commercial aircraft through significant fuel burn reduction as well as CO2 and NOx emission reduction.
Standardizing Automated Formation Flight operations for the aviation sector will require long-term planning and engagement. To enable these operations, an active participation by the aviation regulatory authorities and industry in the national and international discussions and standardization activities is needed.
It is expected that during the Formation Flight operation, two paired aircraft will fly one behind the other with a need for Voice communication capability between both crews.

The meeting is invited to consider this new type of operations and need for Voice communications, and discuss the possible solutions to implement this Voice capability. 


1. INTRODUCTION

1.1 The Automated Formation Flight concept is inspired by the V-shaped formations of migrating geese, who have naturally found a way to save energy whilst flying long distances.
Automated Formation Flight operation is an end-to-end concept which objective is to reduce the environmental footprint of long range commercial aircraft through significant fuel burn reduction as well as CO2 and NOx emission reduction, without additional ground infrastructures or aircraft sensors. 
The value of Automated Formation Flight is linked to the local fuel savings obtained for the follower aircraft while surfing the vortex. The principle relies on harvesting a part of the energy from the wake vortex generated by a leading aircraft, by actually surfing it. Whilst wake turbulence is commonly considered as a threat for commercial airplanes, this concept aims at taking benefit from the energy contained in trailing vortices, without compromising safety (which is paramount). Thus, positioning a trailing aircraft in a right way in the area where the vortex pushes air upward enables the trailing aircraft to save over 10% fuel. (figure 1).
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Figure 1
This is in line with Doc 10115 “Report of the Thirteenth Air Navigation Conference” (AN-Conf/13), Corrigenda Nos. 1 and 2, and Supplement No. 1 and Doc 10075, Assembly Resolutions in Force (as of 6 October 2016).
Development of International Standards and Recommended Practices to support Automated Formation Flight will require significant work through multiple ICAO Technical Panels.
This WP is only addressing the need of Voice communications means between leader and follower aircraft, which is a small part of the concept and overall operations.
1.2 Considering a formation of two aircraft during cruise phase, the paired aircraft will fly one behind the other, closer than today on a Automated Formation Flight (AFF) segment in order to take advantage of the wake vortices of the Leader aircraft .
The definition of the initial concept of AFF identified the need to communicate by Voice between the Leader aircraft and Follower aircraft crews, in particular to coordinate and agree in a quick manner on the different stages of the operations.
2. DISCUSSION

2.1 Preliminary Concept


Voice communications are expected to be used between the Leader aircraft and Follower aircraft crews in order to:

· Initiate the Formation phase

· Maintain the Formation phase, in particular by coordinating before any manoeuvre

· Terminate the Formation phase
Based on the AFF current concept of operations, the paired aircraft will need to communiquate in a 5 -20 NM range distance (before joining the formation), until they leave the formation.
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Figure 2
2.2 Requirements 

The first requirements identified for these Voice Communications during AFF are:

· The crews shall know in advance the communication means and frequency/channel to use.
· The coverage is expected to be within a range between 5 and 20 NM around the aircraft;
· There shall be no confusion with other Formations.
· Solution must be worldwide, even if in a first step AFF will be deployed in oceanic airspace while the rendez-vous management can take place in continental airspace under radar control.
· Solution will allow growth capacity such as the possibility to:

·  extend the formation to more than 2 aircraft ,
·  consider DLK exchanges.
2.3 Preliminary solution

VHF was identified as a natural solution with minimum impact on Aircraft systems. 
Several options can be considered, from a large pool of frequencies/channels allocated individually to each formation, until one or two dedicated frequencies/channels shared by all formations for their internal leader-follower exchanges.
Nevertheless, other technologies could be envisaged if they are complying with the preliminary requirements and do not require significant modifications to current A/C equipage.
There shall  be no confusion with aircraft using other VHF frequencies such as party line (123,45 MHz) or emergency one (121,5 MHz).
3. ACTION BY THE MEETING

The meeting is invited to:
a) Note and review the contents of this working paper;

b) Acknowledge the potential benefits of Automated Formation Flight regarding reduction of environmental footprint of the commercial aviation,

c) Acknowledge the AFF need for Voice Communications and associated preliminary requirements,
d) Discuss the possible solutions to implement the AFF Voice Communications capability, 

e) Discuss the possible baselining of standards to ensure global harmonization of regulations and interoperability for Voice communications during Automated Formation Flight.
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