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Problem statement

 Number of large Remotely Piloted Aircraft (RPA) particularly State operating in
non-segregated airspace is increasing steadily

* Number of incidents involving unmanned aircraft with the traditional manned
aviation are escalating to an alarming stage

* The expansion of recreational use of Unmanned aircraft by non-aviation persons
IS becoming one of the most significant hazards to manned aviation
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Presentation Notes
Purchasers of small drones do not have the information regarding the responsibilities and consequences to fly such drones in the proximity of airports and above populated areas.
Awareness campaigns to educate the public about  the safe operation of small drones are needed. Many States have not yet developed such initiatives



Background

« |CAO initiated work on unmanned aircraft systems in 2007 when the ANC
decided during its 175th Session in April 2007 to establish the Unmanned Aircraft
Systems Study Group (UASSG). The UASSG served as the ICAO focal point for
all UAS related issues until it was superseded by the Remotely Piloted Aircraft
Systems Panel (RPASP) in 2014
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Presentation Notes
Every Annex relates to unmanned aviation
Annex 2, 7 and 13 already have SARPS related to RPAS – Those Annexes highlight with different color
As the development of SARPS progress, changes will be required in all but Annex 5 – All annexes highlighted except 5
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Background

« Eighteen of the 19 Annexes will be amended to accommodate RPAS/UAS
requirements. (Annex 5 — Units of Measurement to be Used in Air and Ground
Operations will not be affected.)

al Charts
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Annex 2, 7 and 13 already have SARPS related to RPAS – Those Annexes highlight with different color
As the development of SARPS progress, changes will be required in all but Annex 5 – All annexes highlighted except 5



Ly [ICAO  SAFETY

Two important points

 Unmanned aircraft are aircraft whether remotely piloted, automatic, autonomous
or somewhere in between.

» Performance-based Standards provide greatest freedom of choice, allowing the

most appropriate solution to be considered; however prescriptive Standards are
sometimes required (e.g. frequency spectrum)
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Presentation Notes
Have the following terms ready for clarification:
 
UAS – unmanned aircraft system.  Umbrella term for all types of unmanned aircraft operating as part of a system (this excludes unmanned free balloons, but includes RPAS)
UA – unmanned aircraft.  This is the flying machine.  The flying machine is NOT a UAS, however it is part of a UAS.
RPAS – remotely piloted aircraft system.  These are UAS that have gone through the full aviation certification process identified in the annexes and can be integrated into the ATM system.
RPA – remotely piloted aircraft.  The flying part of the RPAS (this is the part that ATC separates from other aircraft, manned or unmanned)
RPS – remote pilot station.  Most often located on the ground, but can be in another aircraft, on a ship, in a truck, etc – it is effectively the cockpit/flight deck.
Remote pilot – licensed individual who handles the aircraft; similar to, but not the same as, the pilot of a manned aircraft.  A new licence is being developed for Annex 1; should be out for State comment January 2017, adoption anticipated for March 2018. 
C2 – command and control.  Most often used in the context of the C2 link.  ITU uses the term CNPC (command and non-payload communications), but this only shows up in ICAO documentation when referring specifically to ITU work.
 
UAV – a term that should never be used by ICAO!  It is obsolete.
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Unmanned aircraft (UA)

* Any powered or unpowered aircraft that is flown without a pilot onboard.
These aircraft may operate autonomously or with a remote pilot. UA include:

Unmanned Aircraft
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Model Aircraft
For recreational (hobby) purposes
Non commercial
Flown visual line of sight (VLOS) in VMC
Low altitude – normally below 120 meters
Conducted away from aerodromes and people

Text for SUAS
For recreational or commercial  purposes
Most popular category of UA- also known as drones
Flown visual line of sight (VLOS) in VMC
Requires special authorization and coordination to operate near an aerdrome.

Operations will generally be conducted under the following conditions:
< 120 meters/400 feet
Daytime VMC
> 30meters from people
> 5.5 km from an aerodrome
Outside of controlled airspace


Autonomous aircraft – 
an unmanned aircraft that does not allow pilot intervention in the management of the flight.
not a specific type of unmanned aircraft but a characteristic in its operation.
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Remotely Piloted Aircraft

o Part of unmanned aircraft

e Two characteristics:
« Airspace/aerodrome integration requires control
e Control — in real time — provided by a

licensed remote pilot
Unmanned Aircraft
’é
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“Unmanned aircraft are aircraft but they have lots of different styles and different capabilities. Regulator needs to be distinguish the different categories. Where the ICAO SARPs will primarily  address the RPAS subset”. Accident investigation and security will be more inclusive.
RPA will be subject to all the same equipage and certification requirements as manned aircraft operating in the airspace/or conducting procedures
will have the same separation standards (with a few caveats related to the efficacy of the C2 link)
In summary, RPA/RPAS act like and are treated like any other aircraft.  
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ICAO Focus

e International IFR operations
* Global interoperability

* Priority to initiate international operations
o Certificate of airworthiness
0 RPAS operator certificate
0 Remote pilot license

« National Authority Focus: Domestic operations, which may differ significantly
from int’l ops
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RPASP - Objective and scope

 Develop Standards and Recommended Practices (SARPS), procedures and
guidance to facilitate safe, secure and efficient integration of remotely
piloted aircraft (RPA) into non-segregated airspace and aerodromes

* Maintain the existing level of safety for manned aviation

* Priority is instrument flight rules (IFR) operation in controlled airspace
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RPASP Structure:

e Composed by six working groups with experts in:
— airworthiness
— telecommunications for command and control (C2) and air traffic control
— detect and avoid (DAA)
— personnel licensing - 2018 adoption
— RPAS operations
— air traffic management
— human performance

« Members: 23 States and 11 international organizations
 Observers: 3 States and 5 international organizations
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Interdependencies

« Other air navigation expert groups are involved in RPAS/UAS topics such as accident
investigation, communications, flight recorders, frequency spectrum, surveillance and
safety management.

« Additional ICAO groups:

Aviation Security (AVESC) Panel - addresses the unlawful usage of RPAS and identifies
security threats for which the RPAS Panel must proposed technical and procedural mitigations.

Legal Committee - The Legal Committee is studying new implications arising from international
operation of unmanned aircraft.

Committee on Aviation Environmental Protection (CAEP) - The CAEP Technical Committee
is currently reviewing the status of RPA noise certification.
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CAEP - The aim is to determine whether there is a need for work during the next CAEP cycle (2016 to 2019) in this area.
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Challenges ahead

 Requirements for full ATM system integration

— Equipment
e Communication
* Navigation
» Surveillance

— Certification
— Licencing
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Presentation Notes
While in manned aviation all of these requirements are already in place before an aircraft can initiate a flight, in unmanned aviation these requirement have not been addressed through SARPs and regulations.
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Challenges ahead

 Requirements for full ATM system integration

— UAto be accommodated if cannot meet requiremant

%”

— RPA can be integrated
— Airspace/aerodrome integration
— Certification as manned aircraft
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ICAO is making a clear distinction between those UA that can be accommodated in airspace by keeping them away from other aircraft and those that can be integrated in airspace alongside manned aircraft (i.e. RPA).  
RPA will be subject to all the same equipage and certification requirements as manned aircraft operating in the airspace/or conducting procedures
UA that cannot meet these requirements will be dealt with separately.  They can be accommodated in airspace with appropriate consideration given to the risk they pose to other aircraft, people and property on the ground. 
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Challenges ahead

 RPAS Integration into the ATM system

— RPA are obliged to comply with the Annex 2 right-of-way rules of other aircraft
(manned or unmanned).

— difficult for ATCOs, pilots of manned aircraft and other remote pilots to acquire
visual contact with the RPA due to low conspicuity.

3/29/2016
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There is no “one size fits all”

 Type of operations may or may not require State approval
 Approvals may vary from State to State based on local parameters
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The approvals can be on a sliding scale from general operational restrictions/limitations to full aviation certifications. 
This means that every UA/UAS has to be considered individually – what will be the why - purpose of the operation (e.g. pipeline monitoring, fisheries monitoring, filming of sports event, fun), who will operate it (e.g. a trained individual, a 14 year old boy who got it for his birthday, etc.), where it will be operated (e.g. remote location, urban environment, near an aerodrome, etc.) along with the what - weight and speed of the UA (translates to the kinetic energy if it hits something).  With all that information, the State can determine the risk to other aircraft, people and property.  
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Military vs. Civil

e Should be treated in a comparable manner
 Meet the same kind of operational capability
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Military unmanned aircraft (all State UA) should be treated in a comparable manner to civil ones.  High capability State RPAS and high capability civil RPAS should be able to meet the same kind of operational capability as manned aircraft (eventually – they really aren’t there yet,) and small UAS, whether State or civil, will need to be kept away from manned aircraft, people and property.  Segregated airspace is the best way of accomplishing this, but is not the only way.  Limiting the altitude at which they can operate (e.g. below 400 ft / 120 meters), distance from objects, visual line-of-sight only, etc.
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The way forward

 Development of SARPs is underway

 |CAO formed an advisory group to share best practices regarding small UAS operations

 ICAO HQ will start conducting regional RPAS workshops in 2Q, 2016

« States are encouraged to establish and adopt performance based procedures to properly
regulate

* Need to establish a constant information exchange between States, industry and other
stakeholders
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Advisory group to support States in their development of national regulations

ICAO HQ will start conducting regional RPAS workshops soon.  The first one is scheduled for May in the EUR Region (Stockholm).  Second will be in Lima and third in Asia/Pac toward the end of this year.  Next year we will get to NACC, MID and AFI.  Unfortunately we don’t have resources (financial or human) to do more or to do them sooner.   Instructors for the workshops will be mostly from the RPAS Panel and the Secretariat RPAS team.



Guidance material and resources
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RPAS - Remotely Piloted
Aircraft Systems

UAS Regulation Portal
Preparing for the Future
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If your country’s UAS requlations aren't includ
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the following regulators to help ensure safer flights:
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AND FOLLOW ICAO'S SIX BASIC TIPS FOR OPERATIONS:

KNOW THE FLY IN DAYLIGHT & ALWAYS KEEP
RULES IN GOOD WEATHER IN SIGHT

Appraved by the Secretan
s m—— AVOID AREAS FLY BELOW STAY CLEAR OF
4 WITH PEOPLE 120 METERS OTHER AIRCRAFT
AND AT LEAST 5.5KM
et FROM AIRPORTS
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International Civil Aviation Organization II
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Everything related to unmanned aviation is evolving rapidly.  That said, SARPs are still a few years away.  The Manual on Remotely Piloted Aircraft Systems (RPAS) (Doc 10019) (aka the RPAS manual) is what everyone should be directed to for guidance on the technical and operational issues applicable to the integration of RPA into non-segregated airspace and at aerodromes.  It covers all relevant topics under the Convention and Annexes.

We have an RPAS webpage that is currently undergoing some changes and is linked to the ICAO’s main website:  http://www.icao.int/rpas  (It currently redirects to http://www4.icao.int/rpas  but that is temporary.) 

The website includes a drop-down menu with links to States’ national websites with RPAS/UAS regulations.  Once the webpage is transferred to the public server (not www4.) we will point out four States that have good (well, sort-of good) regulations in place.  The list of States is being populated as States post regulations and notify us.  Any help you can provide by asking your meeting participants to send us their links would be greatly appreciated! 
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North American

Central American Western and European and Eastern and

and Caribbean South American IcA0 Central African North Atlantic Middle East Southern African Asia and Pacific Asia and Pacific
[NACC) Office (SAM) Office Headguarters [WACAF) Office [EUR/NAT) Office [MID) Office (ESAF) Office {APAC) Sub-coffice  (APAC) Office
Mexico City Lima Montréal Dakar Paris Cairo Nairobi Beijing Bangkek

THANK YOU
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