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	SUMMARY

	The search for suitable spectrum for the the command and control of small Unmanned Aircraft flying outside the controlled airspace is also of relevance to ICAO. The paper recommends to develop a recommendation on the suitable spectrum for such Unmanned Aircraft ensuring:

· that the safety of conventional aircraft as well as Remotely Piloted aircraft in non-segregated airspace is not compromised, by interference to the fact that the control-link for such Unmanned Aircraft is using non-protected spectrum.
· that there is no competition for spectrum foreseen to be used for Control and Non-Payload Communications (CNPC) of Remotely Piloted Aircraft flying in the non-segregated airspace
To stimulate the discussion of this topic the “Draft ECC report 268 for Public Consultation” with the title “Technical and Regulatory Aspects and the Needs for Spectrum Regulation for Unmanned Aircraft Systems” is attached to this paper.




INTRODUCTION

1.1 For good reasons, ICAO FSMP focussed in the past on spectrum requirements and regulatory measures for the Control and Non-Payload Communications (CNPC) of Remotely Piloted Aircraft flying in non-segregated airspace. However, beyond this issue, also the search for suitable spectrum for the command and control of small Unmanned Aircraft that fly outside the controlled airspace is of relevance to ICAO.
1.2 In order to stimulate the discussion this paper contains in an attachment the “Draft ECC report 268 for Public Consultation” with the title “Technical and Regulatory Aspects and the Needs for Spectrum Regulation for Unmanned Aircraft Systems”. 
2. Content of  “Draft ECC Report 268”

2.1 Draft ECC Report 268 focusses on Unmanned Aeronautical Aircraft systems UAS that fly in circumstances where they do not need communications with air traffic control (ATC). This is the case of aircraft flying under visual flight conditions (VFR) in airspace classes E (controlled airspace) and F and G (uncontrolled airspace). This is also the case for aircraft flying between 0 metres and a defined height above where the controlled airspace starts. 

2.2 The document mentions that in 2015, the Electronic Communications Committee, ECC conducted a survey on the civil use of UAS pilotless aircraft. The purpose of this questionnaire was to collect available information from CEPT administrations. In their responses to the questionnaire, some administrations supported the harmonisation of preferred frequencies for UAS. The main reasons behind their proposal are that

· Using unlicensed bands shared by various types of applications would not be appropriate for some professional UAS due to risk of interference, and may not meet the expectations of professional UAS service providers (unsecure investments, emission limits do not support the intended operating range);

· Harmonisation would foster a common market for UAS products and may for some professional UAS usage scenarios help to avoid cross-border issues.
2.3 The communications links that are considered deal with command-and-control and possibly support for sense and avoid.  A possible solution for small-size professional UAS would be if the command and control as well as the payload (usually video, sometimes data) could be communicated within the same frequency band because the carrying capacity is limited. In consequence, the radio equipment installed in the UAS may need to be one system for command and control as well as the payload information.
2.4 The selected frequency bands and the associated regulation should be able to support the spectrum need for the control of UAS but also include some provisions to allow payload links. The associated regulation should also make it possible to share the frequency band or bands between these two usages for countries wishing to do so, while on one hand ensuring that the payload resource is not subject to aeronautical safety constraints and on the other hand that the payload does not use the control resource and thereby compromise the safety of the UAS. 

2.5 Another solution is to consider separate adjacent bands for command and control on one hand, and video payload on the other hand (close to each other, if possible). Given the many possibilities for new innovative UAS applications, it is nearly impossible to derive a common spectrum demand figure as an amount of MHz.

2.6 For video payload information (downlink), typical test licences and product information indicate a need for 10 MHz but the needs could also be less. The frequency tuning ranges identified in ERC Recommendation 25-10, Annex 3 for cordless cameras, portable video links and mobile video links are seen as a possibility for UAS video downlinks.

2.7 One possibility for professional UAS applications is to use existing Mobile Fixed Communications Networks (MFCN) to provide connectivity to UAS by usual (unmodified) mobile networks with LTE technology. This can be realised either by an external LTE device attached to UAS or in future by implementing SIM-cards installed within UAS. Such a connectivity could be used both for serving the payloads such as video or other collected data via sensors and for the command and control function of UAS.    

2.8 UAS connectivity based on usual MFCN networks and technology could be an enabler for professional UAS applications operating at BLOS.  The use would be based on individually authorised and already harmonised frequencies, sufficient spectrum capacity and coverage on already existing infrastructure. The UAS would be registered and the position can be tracked over the mobile network. No-flight zones or geographical restrictions in general could be implemented via the UAS traffic management system.

2.9 The Open categories are seen as the non-profession use ‘lower’ open categories. Non-professional UAS use is considered to make use of frequency opportunities under general authorisations (dominantly in the 2.4 GHz and 5.8 GHz bands).

2.10 Draft ECC Report 268 has been developed by a sub-group of CEPT WG FM named “Conference Group Drones” aka “CG Drones”. The document is currently under public consultation until 15th September 2017. The following web-site provide the details for the public consultation: https://cept.org/ecc/tools-and-services/ecc-consultation.
2.11 The next meeting of “CG Drones” will take place in Mainz/Germany at 22nd of September 2017. Once ECC report 268 is approved, the next step will be the development of an EC decision or EC recommendation on frequency utilization for drones.
3. German project using Mobile Fixed Communications Networks

In “Draft ECC Report 268” one project currently undertaken in Germany studies possibilities to implement a dedicated UAS traffic management system to enable future secure Beyond Line of Sight (BLOS) operations via Mobile Fixed Communications Networks (MFCN) in the frequency bands 1710-1785 MHz/1805-1880 MHz and 1920-1980 MHz/2110-2170 MHz.  In this project, also a prototype for a “UAS Traffic Management System” (UTM) is to be developed to raise the safety level in uncontrolled airspace and allow flights over larger distances. Finally, the safe and rapid delivery of parcels in urban areas using autonomous aircraft is to be tested.
DISCUSSION

3.1 That search for suitable spectrum for small Unmanned Aircraft flying outside the controlled airspace is also of relevance to ICAO for the following reasons:

a. Professional small Unmanned Aircraft may compete for the spectrum to be necessary for  Remotely Piloted Aircraft flying in the non-segregated airspace. 

b. The safety of conventional air navigation and Remotely Piloted aircraft in non-segregated airspace may be compromized, if the control-link for such Unmanned Aircraft  is interfered due to the use of non-protected spectrum. In particular this may be a problem if they are flying Beyond Line of Sight (BLOS) of the remote pilot.
3.2 Depending on the context, there are many options, how to categorize small Unmanned Aircraft flying outside controlled airspace. However, for the purpose of discussion of the spectrum utilization for small Unmanned Aircraft the following categories seem to be useful:
a. Non-professional, small use Unmanned Aircraft flying below 100 metres above ground => today they are controlled using of frequencies in the unlicensed frequency bands 2.4 GHz and 5.8 GHz bands). Only use within Line-Of-Sight is allowed.
b. Professional, small Unmanned Aircraft flying in uncontrolled airspace within Line-Of-Sight. => They may be controlled by using Mobile Fixed Communications Networks.
c. Professional, small Unmanned Aircraft flying in uncontrolled airspace Beyond Line-Of-Sight. => They may be also controlled by using Mobile Fixed Communications Networks. The Command-and Control Link needs a high reliability. 
3.3 It is obvious that for all three categories, it is important that in case of interference of the Command-and Control Link they do not enter controlled airspace and collide with other aircraft.
3.4 Even for the lowest category Non-professional, small use Unmanned Aircraft interference may pose a safety hazard if they fly towards controlled airspace without any control. Therefore, ICAO should discuss whether the use of unlicensed frequency bands are adequate.
3.5 For the categories of pprofessional, small Unmanned Aircraft flying in uncontrolled airspace within and beyond Line-Of-Sight the proposed use of to use Mobile Fixed Communications Networks provides a higher reliability. Nevertheless, seamless coverage may not always be possible. This may in particular be a problem for the Beyond Line-Of-Sight application. In general, use of frequency bands with an aeronautical service allocation is conceivable. However, taking into account that tens of thousands of such vehicles (e.g. for parcel delivery) will be simultaneously in the air, the competition for frequencies necessary for RPAS applications may occur and should be avoided.
ACTION BY THE MEETING

3.6 The meeting is invited to:

a) note and review the contents of this working paper;

b) develope a recommendation on the suitable spectrum for the command and control of various categories of of small Unmanned Aircraft that will fly outside the controlled airspace;
c) to decide to what fora these recommendations should be promulgated;
d) to encourage members of the meeting attending the upcoming “ICAO's Unmanned Aircraft Systems (UAS) Industry Symposium (Montreal 22-23 September 2017) to address this issue (https://www.icao.int/DroneEnable);
e) to encourage members of the meeting to provide comments on “Draft ECC report 268” in the frame of the public consultation: contact person: thomas.weber@eco.cept.org; deadline 15th September 2017.
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