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TITLE

(Presented by Didier PETIT and Sylvain GERMAINE)

	SUMMARY

	The resolution 421 (WRC-07) defines the scope of the WRC-11 A.I. 1.3 which aims at supporting the safe operation of UAS in non segregated airspaces. The present document proposes to show that different aeronautical standards will be required for the UA functions depending on the categories of airspaces.

	ACTION

	It is proposed :

 - to take into consideration this proposal indicating the scope where future ICAO standards for UAS would apply;

- that WGF require the point of view of all other ICAO working groups in relation with the UAS subject on this view. 




1- Introduction
The ‘’WGF18/WP – XX_Cat_of_Airspaces’’ document proposes three main categories of airspaces to help the work of the WRC-11 A.I 1.3.

On the other hand, the resolution 421 (WRC-07) invites to study the spectrum requirements for different aeronautical functions of the future UAS in non-segregated airspaces.

As a consequence, the present paper show that groups involve in the spectrum required by UAS could have to consider differently the issue depending on the category of airspace and the aeronautical function.
2- Identification of potential spectrum requirements for UAS 

The table 1 indicates the scope of the spectrum required for the main equipment of the UAS. It outlines that in categories I and II, all the aeronautical functions involving the aeronautical security would require to be compliant with ICAO standards. On the other hand, the spectrum required for the payload or in category III would not be necessarily compliant to ICAO standards.

	Types of areas
	Controlled and uncontrolled areas
	Unclassified areas

	Means to control
	Radio and radar (secondary) services
	No compulsory radio service
	Neither radio

Nor radar services

	ICAO classes of control
	A, B, C and D
	E, F and G

(information service only)
	No class

	Reference of categories considered
	I
	II
	III

	Command and Control (C2)
	Yes (1)
	Yes (1)


	Yes (2)



	Sense and Avoid (SAA)
	Yes (1) 
	Yes (1)
	Yes (2)



	Video for SAA (3)
	TBD (1)
	TBD (1)
	TBD (2)

	Video for C2 (3)
	TBD (1)
	TBD (1)
	TBD (2)

	ATC
	Yes (1) 
	Yes (1)
	Not necessary

	ATC Relay
	Yes (1) 
	Yes (1)
	Not necessary

	Payload
	Yes 
	Yes
	Yes


(1) To be compliant with ICAO standards

(2) not necessarily compliant to ICAO standards

(3) if video required

Table 1: This table uses the classification proposed by an other document. It proposes an identification of aeronautical UAS function requirements depending on the areas considered. It indicates the type of standards expected for the associated communications. The spectrum for payload must be considered separately (not in the scope of the WRC-11 A.I. 1.3). As the spectrum requirement for any video transmission will seize the bandwidth, this function is also to be considered separately while avoiding any duplication for it under C2 or SAA functions.

3- ‘’en route’’ issue 

As a first consequence of the analysis from the table 1, it is anticipated that all the spectrum required for the aeronautical functions of the UAS flying in the airspaces of categories I and II will required to use ICAO standards in ‘’en route’’ services because of associated ‘’regularity and safety of flight’’ aspect of this service. The simple non ‘’en route’’ (aeronautical) mobile services (AMS and AMSS) would not offer sufficient protection for these communications. The table 2 summarizes this analysis.
	Types of areas
	Controlled and uncontrolled areas
	Unclassified areas

	Means to control
	Radio and radar (secondary) services
	Only not compulsory radio services
	Neither radio

Nor radar services

	Reference of categories considered
	Way of communications
	I
	II
	III

	Command and Control (C2)
	RPC to UA


	‘’en route’’ service required
	‘’en route’’ service required
	‘’en route’’ service  not required

	
	UA to RPC


	‘’en route’’ service required
	‘’en route’’ service required
	‘’en route’’ service  not required

	Sense and Avoid (SAA)
	Between UA and aircraft  (cooperative)
	‘’en route’’ service required
	‘’en route’’ service required
	‘’en route’’ service  not required

	
	SAA internal equipment  

(non cooperative)
	ARNS
	ARNS
	ARNS



	
	RPC to UA 
	‘’en route’’ service required
	‘’en route’’ service required
	‘’en route’’ service  not required

	
	UA to RPC 
	‘’en route’’ service required
	‘’en route’’ service required
	‘’en route’’ service  not required

	Video for SAA
	UA to RPC


	‘’en route’’ service required
	‘’en route’’ service required
	‘’en route’’ service  not required

	Video for C2
	UA to RPC
	‘’en route’’ service required
	‘’en route’’ service required
	‘’en route’’ service  not required

	ATC


	Between ATC and UA 

(*)
	Existing 

‘’en route’’ services (*)
	 Existing 
‘’en route’’ services (*)
	Not necessary

	ATC

Relay
	Between UA and  RPC 
	‘’en route’’ service required
	‘’en route’’ service required
	Not necessary

	Payload

(**)
	Between UA and OPAC
	‘’en route’’ service  not required (**)
	‘’en route’’ service  not required (**)
	‘’en route’’ service  not required
 (**)


Table 2: Potential categories of ITU-R services to fulfil the spectrum required for the UAS.


     (*)  Not under A.I. 1.3


     (**) no action required by WRC-11 in response to AI 1.3
In this table 2, except for the ATC line, regularity and safety of flight (R) aspect need to be confirmed
This analysis could involve some difficulties for UAS systems trying to merge data for the payload and any other aeronautical function in category I or II. Either a non ‘’en route’’ service is used and therefore the spectrum protection would not be sufficient. On the other hand, the use of a ‘’en route’’ service would lead to occupy an unusual wide bandwidth.
3- Action by the meeting

The ACP WGF is invited:
· to study this proposal indicating the scope where future ICAO standards for UAS would apply;

·  to improve this analysis as necessary considering also if the ‘’off route’’ (OR) services could be used for the work of this A.I.;
· to inform and require the point of view of other ICAO working groups involved in works related to UAS considering that this analysis could determine some radio communication networks of the UAS.
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