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	SUMMARY

	There is significant growth forecasted in the Unmanned Aerial Vehicle sector of aviation. To date no spectrum is allocated specifically for UAV Aeronautical Mobile (Route) Service (AM(R )S) or Aeronautical Mobile Service (AMS) operations. Spectrum is required to operate these aircraft both for safety of life aspects and for non safety of life functions and applications

.  

	ACTION

	The meeting is invited to consider this paper which is being input to the CEPT PT3 process next week by the Eurocontrol Agency on behalf of the SFCG  and feed any comments back to Eurocontrol/SFCG.
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DEPLOYMENT SCENARIO FOR  

UNMANNED AERIAL VEHICLES (UAVs)

	Summary:

There is significant growth forecasted in the Unmanned Aerial Vehicle sector of aviation. To date no spectrum is allocated specifically for UAV Aeronautical Mobile (Route) Service (AM(R )S) or Aeronautical Mobile Service (AMS) operations. Spectrum is required to operate these aircraft both for safety of life aspects and for non safety of life functions and applications

This paper is submitted by Eurocontrol on behalf of the European aviation Spectrum Frequency Consultation Group (SFCG).  



	Proposal:

To note the future spectrum requirements for UAVs. 

	Background:

This information is presented as part of the ongoing study towards calculating and justifying spectrum requirements for the future aeronautical mobile (R) service




Spectrum Frequency Consultation Group (SFCG) \

Deployment Scenario for Unmanned Aerial Vehicles (UAVs)

1.
Introduction
In 2002, the joint JAA/Eurocontrol UAV task force was formed. This comprises 55 governments and industry representatives. The terms of reference of this group are ‘to assist ICAO in support of future UAV initiatives, airworthiness regulations pertaining to UAVs.’

Further in 2004, the Euro UAV Industry Consultative Body was formed, comprising 7 European States with the objective to allow routine and safe flying of UAVs around Europe in controlled airspace under the auspices of conventional Air Traffic Control (ATC).

1.1 Scope of UAV deployment

More specifically these groups have been tasked to define what is required to enable the operation of UAVs in controlled airspace. In the first instance this should be achieved by placing no additional constraints on the existing ATC system, infrastructure and operational procedures. In the longer term it is envisaged that special procedures for managing UAVs could be developed and specific datalink and voice provisions for UAVs could be incorporated in the 2020+ timeframe of the Future Communications Infrastructure (FCI).

1.2 
Dimensioning the requirement

It is difficult to anticipate the precise voice and data requirement for future UAVs because it is a relatively new, fast growing and changing industry. In the context of a future communication system and WRC agenda items 1.5 and 1.6 some quantitative analysis is required,  with predictions particularly in regard to the following:

1. Peak Instantaneous Air Count (PIAC) of UAVs in a given airspace:  i.e. the number of  UAVs that are likely to be in the skies at any given time over the next twenty five years.  This is a relatively recent growth industry with high risk and uncertainty and no long term growth statistics are available. The take-up of this technology could be revolutionary or equally, it could be inconsequential. What is known is that there is considerable investment from many governments, commercial organisations and manufacturers to make the use of UAVs feasible for commercial, governmental and military applications.  

2. Bandwidth: i.e. to predict the precise bandwidth requirements for data and voice communications for both AM(R)S and AMS for each aircraft type. This is also difficult, particularly for the AMS aspects as it will also be related to the function and duties of the individual UAVs.

2. 
Analysis

2.1.
Background 
By 2004, at least 32 countries were developing UAVs for civil and military applications. There are 41 countries known to operate them and there are an estimated 200-300 UAV models in existence.

Recent changes and innovations in aviation such as increases in technology, sophisticated sensors, component miniaturisation and metallurgy have created a distinct economic advantage of using some unmanned flights for certain applications. This is particularly true for the more routine, long haul duration and dangerous flight market sectors

The US and Europe are leading the way in terms of size, variety and sophistication of UAVs.

Between 1988 and 2000 the US was typically spending 100-200 million US dollars a year on the UAV sector. This figure rose to around 1694 million US dollars for 2004 and is expected, according to the US administration’s roadmap to rise to 3221 million dollars per year by 2009. This is only for the USA which is assumed to be responsible for half of the global spend in the UAV sector.

2.2. Projections of UAV bandwidth requirements

2.2.1.
AM(R)S
UAVs in the short term scenario will require a voice channel between the aircraft and the controller over mainland Europe. This will be operated on the conventional VHF ATC channels identically to piloted flights.

In addition, under terrestrial overland (short range) operation, a dedicated (non  trunked) link will be required to connect the pilot (based on the ground) to the aircraft. Satellite communications could be considered but would require changes to normal operating concepts. 

In the longer term,  the two voice channels (pilot-aircraft and aircraft-controller) will still be required but migration to datalinks for most routine operations is expected.

2.2.2.
AOC
UAV requirements for AOC data will also be intensive. Downloading of all major aircraft parameters reliably and securely in real time will be needed. There could be a data digital translation so a virtual flight deck can be recreated at the pilot interface on the ground or alternatively a pilot video link could be used instead, particularly for the take off phase and for the last stages of approach and landing. Both options are data intensive and likely to require bandwidths well beyond those used conventionally today. In addition, the control commands from the pilot will also need to be relayed up to the aircraft in real time with high reliability and integrity.

Under fail conditions of these ‘data’ links the aircraft will be programmed to fly autonomously either on a pre defined route or in circles, or invoke an Emergency Recovery procedure or invoke a Flight Termination System. Obviously these are less than desirable conditions, particularly as airspaces become more congested in the coming years, so emphasis is needed on reliability, diversity and integrity.

2.2.3.
AMS
Considerable bandwidth is required for conveying some of the non-safety functions on board the aircraft, for example downloading surveillance maps or pictures. 

2.2.4 
Satellite Allocations for AMS(R)S and AMSS (& AM(R)S and AMS over HF)

The arguments portrayed above need to be extended to the satellite communications requirements or HF requirements, particularly when operating on long range, over the horizon or in Oceanic/Polar territory.

These are generally outside the scope of WRC agenda items 1.6 and 1.5. However it should be noted that there is already a provision in the radio regulations for AMS(R)S under article 5.367 in the 5 GHz band. This could be exploited.

                 TABLE 2.1.      SUMMARY OF BANDWIDTH REQUIREMENTS

	Requirement Type
	Quantity
	Quality / Grade of Service

	AM(R)S VOICE
	Initially at least 2 x requirement for conventional aircraft for each UAV in a given ATC sector
	Higher reliability than conventional ATC, security to be defined 

	AOC data
	> 9.6 kb/s to each aircraft (and much higher on final approach circa 192 kb/s)
	To be defined, security and reliability aspects to be quantified

	AMS
	To be defined
	To be defined


2.3 
Translation of UAV numbers and requirements into Spectrum

Using section 2.2 above, some provision for UAVs can be added to the Spectrum Calculation Model.

2.4 
Specific Allocation for UAVs

It has been noted that there is no spectrum allocation made especially for the operation of UAVs, either from a Safety of Life aspect or for the non safety of life functions to be carried out by these vehicles.



