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JOINT UNDERTAKING

GRANT AGREEMENT FOR MEMBERS'

NUMBER 874474 — PJ13 - W2 ERICA

This Agreement (‘the Agreement’) is between the following parties:
on the one part,

the Single European Sky ATM Research Joint Undertaking ('the JU'), represented for the purposes
of signature of this Agreement by the JU Executive Director or his/her representative, Florian
GUILLERMET,

and
on the other part,

1. ‘the coordinator’:

LEONARDO - SOCIETA PER AZIONI (LEONARDO), established in PIAZZA MONTE
GRAPPA 4, ROMA 00195, Italy, VAT number: IT0O0881841001, represented for the purposes of
signing the Agreement by Strategy, cinzia berteotti

and the following other beneficiaries, if they sign their ‘Accession Form’ (see Annex 3 and Article 56):

2. AIRBUS (AIRBUS SAS), established in 2 ROND POINT EMILE DEWOITINE, BLAGNAC
31700, France, VAT number: FR89383474814,

3. STICHTING NATIONAAL LUCHT- EN RUIMTEVAARTLABORATORIUM (NLR),
established in Anthony Fokkerweg 2, AMSTERDAM 1059CM, Netherlands, VAT number:
NL002760551B01,

4. VALSTYBES IMONE ORO NAVIGACIJA (ON (B4)), established in RODUNIOS KEL 2,
VILNIAUS 02188, Lithuania, VAT number: LT100604610,

5. POLSKA AGENCJA ZEGLUGI POWIETRZNEJ (PANSA (B4)), established in UL.
WIEZOWA 8, WARSZAWA 02 147, Poland, VAT number: PLL5222838321,

6. LUFTFARTSVERKET (LFV/COOPANS), established in HOSPITALSGATAN 30,
NORRKOPING 602 27, Sweden, VAT number: SE202100079501,

7. DASSAULT AVIATION (DAYV), established in 9 ROND POINT CHAMPS-ELYSEES-MARCEL
DASSAULT, PARIS 75008, France, VAT number: FR73712042456,

1 'Members' means "members of the Joint Undertaking" as defined under Article 1(2) and 1(3) of the Statutes of the JU,
Annex to the SESAR Regulation.
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8. DIRECTION DES SERVICES DE LA NAVIGATION AERIENNE (DSNA), established in 50
RUE HENRY FARMAN, PARIS 75720, France, VAT number: FR29120064019,

9. ENAIRE (ENAIRE), established in AVENIDA DE ARAGON S/N BLOQUE 330, PORTAL
2 PARQUE EMPRESARIAL LAS MERCEDES, MADRID 28022, Spain, VAT number:
ESQ2822001J,

10. ENAV SPA (ENAV), established in VIA SALARIA 716, ROMA 00138, Italy, VAT number:
1T02152021008,

11. EUROCONTROL - EUROPEAN ORGANISATION FOR THE SAFETY OF AIR
NAVIGATION (EUROCONTROL), established in Rue de la Fusée 96, BRUXELLES 1130, Belgium,
VAT number: not applicable, as ‘beneficiary not receiving JU funding’ (see Article 9),

12. FREQUENTIS AG (FRQ (FSP)), established in Innovationsstrasse 1, WIEN 1100, Austria, VAT
number: ATU14715600,

13. HUNGAROCONTROL MAGYAR LEGIFORGALMISZOLGALAT ZARTKORUEN
MUKODO RESZVENYTARSASAG (HC (FSP)), established in IGLO UTCA 33 35, BUDAPEST
1185, Hungary, VAT number: HU13851325,

14. HONEYWELL AEROSPACE (Honeywell SAS), established in 4 AVENUE SAINT
GRANIER, TOULOUSE 31300, France, VAT number: FR92340797919,

15. INDRA SISTEMAS SA (INDRA), established in AVENIDA DE BRUSELAS 35,
ALCOBENDAS MADRID 28108, Spain, VAT number: ESA28599033,

16. SAAB AKTIEBOLAG (SAAB), established in ., LINKOPING 581 88, Sweden, VAT number:
SE556036079301,

17.NATS (EN ROUTE) PUBLIC LIMITED COMPANY (NATS), established in 4000 PARKWAY
WHITELEY, FAREHAM PO15 7FL, United Kingdom, VAT number: GB440379456,

18. THALES LAS FRANCE SAS (THALES AIR SYS), established in AVENUE GAY LUSSAC
2, ELANCOURT 78990, France, VAT number: FR15319159877,

19. THALES AVS FRANCE SAS (THALES AVYS), established in 75-77 AVENUE MARCEL
DASSAULT, MERIGNAC 33700, France, VAT number: FR65612039495,

20. DFS DEUTSCHE FLUGSICHERUNG GMBH (DFS), established in AM DFS CAMPUS
10, LANGEN 63225, Germany, VAT number: DEI114110232, as ‘beneficiary not receiving JU
funding’ (see Article 9),

21. DEUTSCHES ZENTRUM FUER LUFT - UND RAUMFAHRT EV (DLR), established in
Linder Hoehe, KOELN 51147, Germany, as ‘beneficiary not receiving JU funding’ (see Article 9),

22. RIZENI LETOVEHO PROVOZU CESKE REPUBLIKY STATNI PODNIK (ANS CR (B4)),
established in JENEC NAVIGACNI 787, JENEC 252 61, Czechia, VAT number: CZ699004742, as
‘beneficiary not receiving JU funding’ (see Article 9),
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23. LETOVE PREVADZKOVE SLUZBY SLOVENSKEJ REPUBLIKY, STATNY PODNIK (LPS
SR (B4)), established in IVANSKA CESTA 93, BRATISLAVA 823 07, Slovakia, VAT number:
SK2020244699, as ‘beneficiary not receiving JU funding’ (see Article 9),

24. AUSTRO CONTROL OSTERREICHISCHE GESELLSCHAFT FUR ZIVILLUFTFAHRT
MBH (ACG/COOPANS), established in WAGRAMER STRASSE 19, WIEN 1220, Austria, VAT
number: ATU37259408, as ‘beneficiary not receiving JU funding’ (see Article 9),

25. CROATIA CONTROL, CROATIAN AIR NAVIGATION SERVICES LTD (CCL/COOPANS),
established in RUDOLFA FIZIRA 2, VELIKA GORICA 10410, Croatia, VAT number:
HR33052761319, as ‘beneficiary not receiving JU funding’ (see Article 9),

26. UDARAS EITLIOCHTA NA HEIREANN THE IRISH AVIATION AUTHORITY (IAA/
COOPANS), established in D'OLIER STREET 11-12 THE TIMES BUILDING, DUBLIN D02 T449,
Ireland, VAT number: IES211082B, as ‘beneficiary not receiving JU funding’ (see Article 9),

27. NAVIAIR (Naviair/COOPANS), established in NAVIAIR ALLE 1, KASTRUP 2770, Denmark,
VAT number: DK26059763, as ‘beneficiary not receiving JU funding’ (see Article 9),

28. ATOS BELGIUM (ATOS (FSP)), established in DA VINCILAAN 5, ZAVENTEM 1930, Belgium,
VAT number: BE0401848135, as ‘beneficiary not receiving JU funding’ (see Article 9),

29. AIRTEL ATN LIMITED (AIRTEL), established in 2 HARBOUR SQUARE CROFTON ROAD,
DUN LOAGHAIRE DUBLIN A96D6R0, Ireland, VAT number: IES287698U, as ‘beneficiary not
receiving JU funding’ (see Article 9),

30. SINTEF AS (SINTEF), established in STRINDVEGEN 4, TRONDHEIM 7034, Norway, VAT
number: NO919303808MVA, as ‘beneficiary not receiving JU funding’ (see Article 9),

Unless otherwise specified, references to ‘beneficiary’ or ‘beneficiaries’ include the coordinator.

The parties referred to above have agreed to enter into the Agreement under the terms and conditions
below.

By signing the Agreement or the Accession Form, the beneficiaries accept the grant and agree to
implement it under their own responsibility and in accordance with the Agreement, with all the
obligations and conditions it sets out.
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The Agreement is composed of:
Terms and Conditions
Annex 1 Description of the action
Annex 2 Estimated budget for the action

2a Additional information on the estimated budget
Annex 3 Accession Forms

3a Declaration on joint and several liability of linked third parties

Annex 4 Model for the financial statements
Annex 5 Model for the certificate on the financial statements
Annex 6 Model for the certificate on the methodology
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CHAPTER 1 GENERAL

ARTICLE 1 — SUBJECT OF THE AGREEMENT

This Agreement sets out the rights and obligations and the terms and conditions applicable to the grant
awarded to the beneficiaries for implementing the action set out in Chapter 2.

CHAPTER 2 ACTION

ARTICLE 2 — ACTION TO BE IMPLEMENTED — COMPLEMENTARY GRANT

The grant is awarded for the action entitled ‘Enable RPAS Insertion in Controlled Airspace’ —
‘PJ13 - W2 ERICA’ (‘action’), as described in Annex 1.

The grant is a ‘complementary grant’ to the grant agreement(s) under the call(s) for proposals
H2020-SESAR-2019-1.

ARTICLE 3 — DURATION AND STARTING DATE OF THE ACTION

The duration of the action will be 37 months as of 1 December 2019 (‘starting date of the action’).

ARTICLE 4 — ESTIMATED BUDGET AND BUDGET TRANSFERS

4.1 Estimated budget
The ‘estimated budget’ for the action is set out in Annex 2.

It contains the estimated eligible costs and the forms of costs, broken down by beneficiary (and linked
third party) and budget category (see Articles 5, 6, and 14). It also shows the estimated costs of the
beneficiaries not receiving JU funding (see Article 9).

4.2 Budget transfers

The estimated budget breakdown indicated in Annex 2 may be adjusted — without an amendment
(see Article 55) — by transfers of amounts between beneficiaries, budget categories and/or forms of
costs set out in Annex 2, if the action is implemented as described in Annex 1.

However, the beneficiaries may not add costs relating to subcontracts not provided for in Annex 1,
unless such additional subcontracts are approved by an amendment or in accordance with Article 13.

CHAPTER 3 GRANT

ARTICLE 5 — GRANT AMOUNT, FORM OF GRANT, REIMBURSEMENT RATES AND
FORMS OF COSTS

5.1 Maximum grant amount
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The ‘maximum grant amount’ is EUR 8 486 176.57 (eight million four hundred and eighty six
thousand one hundred and seventy six EURO and fifty seven eurocents).

5.2 Form of grant, reimbursement rates and forms of costs

The grant reimburses 70% of the action's eligible costs (see Article 6) (‘reimbursement of eligible
costs grant’) (see Annex 2).

The estimated eligible costs of the action are EUR 18 786 336.96 (eighteen million seven hundred
and eighty six thousand three hundred and thirty six EURO and ninety six eurocents).

Eligible costs (see Article 6) must be declared under the following forms (‘forms of costs'):
(a) for direct personnel costs:
- as actually incurred costs (‘actual costs’) or

- on the basis of an amount per unit calculated by the beneficiary in accordance with its
usual cost accounting practices (‘unit costs’).

Personnel costs for SME owners or beneficiaries that are natural persons not receiving a
salary (see Article 6.2, Points A.4 and A.5) must be declared on the basis of the amount per
unit set out in Annex 2a (unit costs);

(b) for direct costs for subcontracting: as actually incurred costs (actual costs);
(c) for direct costs of providing financial support to third parties: not applicable;
(d) for other direct costs:

- for costs of internally invoiced goods and services: on the basis of an amount per unit
calculated by the beneficiary in accordance with its usual cost accounting practices (‘unit
costs’);

- for all other costs: as actually incurred costs (actual costs);

(e) for indirect costs: on the basis of a flat-rate applied as set out in Article 6.2, Point E (‘flat-rate
costs’);

(f) specific cost category(ies): not applicable.
5.3 Final grant amount — Calculation

The ‘final grant amount’ depends on the actual extent to which the action is implemented in
accordance with the Agreement’s terms and conditions.

This amount is calculated by the JU — when the payment of the balance is made (see Article 21.4)
— in the following steps:

Step 1 — Application of the reimbursement rates to the eligible costs

Step 2 — Limit to the maximum grant amount
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Step 3 — Reduction due to the no-profit rule

Step 4 — Reduction due to substantial errors, irregularities or fraud or serious breach of
obligations

5.3.1 Step 1 — Application of the reimbursement rates to the eligible costs

The reimbursement rate(s) (see Article 5.2) are applied to the eligible costs (actual costs, unit costs
and flat-rate costs; see Article 6) declared by the beneficiaries and linked third parties (see Article 20)
and approved by the JU (see Article 21).

5.3.2 Step 2 — Limit to the maximum grant amount

If the amount obtained following Step 1 is higher than the maximum grant amount set out in
Article 5.1, it will be limited to the latter.

5.3.3 Step 3 — Reduction due to the no-profit rule
The grant must not produce a profit.

‘Profit’ means the surplus of the amount obtained following Steps 1 and 2 plus the action’s total
receipts, over the action’s total eligible costs.

The ‘action’s total eligible costs’ are the consolidated total eligible costs approved by the JU.

The ‘action’s total receipts’ are the consolidated total receipts generated during its duration (see
Article 3).

The following are considered receipts:

(a) income generated by the action; if the income is generated from selling equipment or other
assets purchased under the Agreement, the receipt is up to the amount declared as eligible under
the Agreement;

(b) financial contributions given by third parties to the beneficiary or to a linked third party
specifically to be used for the action, and

(c) in-kind contributions provided by third parties free of charge and specifically to be used for the
action, if they have been declared as eligible costs.

The following are however not considered receipts:
(a) income generated by exploiting the action’s results (see Article 28);

(b) financial contributions by third parties, if they may be used to cover costs other than the eligible
costs (see Article 6);

(c) financial contributions by third parties with no obligation to repay any amount unused at the
end of the period set out in Article 3.

If there is a profit, it will be deducted from the amount obtained following Steps 1 and 2.
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5.3.4 Step 4 — Reduction due to substantial errors, irregularities or fraud or serious breach
of obligations — Reduced grant amount — Calculation

If the grant is reduced (see Article 43), the JU will calculate the reduced grant amount by deducting
the amount of the reduction (calculated in proportion to the seriousness of the errors, irregularities
or fraud or breach of obligations, in accordance with Article 43.2) from the maximum grant amount
set out in Article 5.1.

The final grant amount will be the lower of the following two:
- the amount obtained following Steps 1 to 3 or

- the reduced grant amount following Step 4.

5.4 Revised final grant amount — Calculation

If — after the payment of the balance (in particular, after checks, reviews, audits or investigations;
see Article 22) — the JU rejects costs (see Article 42) or reduces the grant (see Article 43), it will
calculate the ‘revised final grant amount’ for the beneficiary concerned by the findings.

This amount is calculated by the JU on the basis of the findings, as follows:

- in case of rejection of costs: by applying the reimbursement rate to the revised eligible costs
approved by the JU for the beneficiary concerned,

- incase of reduction of the grant: by calculating the concerned beneficiary’s share in the grant
amount reduced in proportion to the seriousness of the errors, irregularities or fraud or breach
of obligations (see Article 43.2).

In case of rejection of costs and reduction of the grant, the revised final grant amount for the
beneficiary concerned will be the lower of the two amounts above.

ARTICLE 6 — ELIGIBLE AND INELIGIBLE COSTS

6.1 General conditions for costs to be eligible
‘Eligible costs’ are costs that meet the following criteria:
(a) for actual costs:

(1) they must be actually incurred by the beneficiary;

(i1) they must be incurred in the period set out in Article 3, with the exception of costs relating
to the submission of the periodic report for the last reporting period and the final report
(see Article 20);

(i11)) they must be indicated in the estimated budget set out in Annex 2;

(iv) they must be incurred in connection with the action as described in Annex 1 and necessary
for its implementation;

(v) they must be identifiable and verifiable, in particular recorded in the beneficiary’s accounts
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in accordance with the accounting standards applicable in the country where the beneficiary
is established and with the beneficiary’s usual cost accounting practices;

(vi) they must comply with the applicable national law on taxes, labour and social security, and

(vil) they must be reasonable, justified and must comply with the principle of sound financial
management, in particular regarding economy and efficiency;

(b) for unit costs:

(i) they must be calculated as follows:

{amounts per unit set out in Annex 2a or calculated by the beneficiary in accordance with its usual
cost accounting practices (see Article 6.2, Point A and Article 6.2.D.5)

multiplied by

the number of actual units};
(i) the number of actual units must comply with the following conditions:
- the units must be actually used or produced in the period set out in Article 3;
- the units must be necessary for implementing the action or produced by it, and

- the number of units must be identifiable and verifiable, in particular supported by
records and documentation (see Article 18);

(c) for flat-rate costs:
(1) they must be calculated by applying the flat-rate set out in Annex 2, and

(i1) the costs (actual costs or unit costs) to which the flat-rate is applied must comply with the
conditions for eligibility set out in this Article.

6.2 Specific conditions for costs to be eligible

Costs are eligible if they comply with the general conditions (see above) and the specific conditions
set out below for each of the following budget categories:

direct personnel costs;

direct costs of subcontracting;
not applicable;

other direct costs;

indirect costs;

not applicable.

mmoaw>

‘Direct costs’ are costs that are directly linked to the action implementation and can therefore be
attributed to it directly. They must not include any indirect costs (see Point E below).

‘Indirect costs’ are costs that are not directly linked to the action implementation and therefore cannot
be attributed directly to it.

A. Direct personnel costs
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Types of eligible personnel costs

A.1 Personnel costs are eligible, if they are related to personnel working for the beneficiary under an
employment contract (or equivalent appointing act) and assigned to the action (‘costs for employees
(or equivalent)’). They must be limited to salaries (including during parental leave), social security
contributions, taxes and other costs included in the remuneration, if they arise from national law or
the employment contract (or equivalent appointing act).

Beneficiaries that are non-profit legal entities> may also declare as personnel costs additional
remuneration for personnel assigned to the action (including payments on the basis of supplementary
contracts regardless of their nature), if:

(a) it is part of the beneficiary’s usual remuneration practices and is paid in a consistent manner
whenever the same kind of work or expertise is required;

(b) the criteria used to calculate the supplementary payments are objective and generally applied
by the beneficiary, regardless of the source of funding used.

‘Additional remuneration” means any part of the remuneration which exceeds what the person would
be paid for time worked in projects funded by national schemes.

Additional remuneration for personnel assigned to the action is eligible up to the following amount:
(a) if'the person works full time and exclusively on the action during the full year: up to EUR 8 000;

(b) if the person works exclusively on the action but not full-time or not for the full year: up to the
corresponding pro-rata amount of EUR 8 000, or

(c) if the person does not work exclusively on the action: up to a pro-rata amount calculated as
follows:

{{EUR 8 000

divided by

the number of annual productive hours (see below)},
multiplied by

the number of hours that the person has worked on the action during the year}.

A.2 The costs for natural persons working under a direct contract with the beneficiary other than
an employment contract are eligible personnel costs, if:

(a) the person works under conditions similar to those of an employee (in particular regarding
the way the work is organised, the tasks that are performed and the premises where they are
performed);

(b) the result of the work carried out belongs to the beneficiary (unless exceptionally agreed
otherwise), and

2 For the definition, see Article 2.1(14) of the Rules for Participation Regulation No 1290/2013: ‘non-profit legal entity’
means a legal entity which by its legal form is non-profit-making or which has a legal or statutory obligation not to
distribute profits to its shareholders or individual members.
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(c) the costs are not significantly different from those for personnel performing similar tasks under
an employment contract with the beneficiary.

A.3 The costs of personnel seconded by a third party against payment are eligible personnel costs,
if the conditions in Article 11.1 are met.

A.4 Costs of owners of beneficiaries that are small and medium-sized enterprises (‘SME owners’)
who are working on the action and who do not receive a salary are eligible personnel costs, if they
correspond to the amount per unit set out in Annex 2a multiplied by the number of actual hours worked
on the action.

A.5 Costs of ‘beneficiaries that are natural persons’ not receiving a salary are eligible personnel
costs, if they correspond to the amount per unit set out in Annex 2a multiplied by the number of actual
hours worked on the action.

Calculation

Personnel costs must be calculated by the beneficiaries as follows:

{{hourly rate

multiplied by

the number of actual hours worked on the action},
plus

for non-profit legal entities: additional remuneration to personnel assigned to the action under the

conditions set out above (Point A.l)}.
The number of actual hours declared for a person must be identifiable and verifiable (see Article 18).

The total number of hours declared in JU, EU or Euratom grants, for a person for a year, cannot be
higher than the annual productive hours used for the calculations of the hourly rate. Therefore, the
maximum number of hours that can be declared for the grant are:

{number of annual productive hours for the year (see below)
minus

total number of hours declared by the beneficiary, for that person in that year, for other JU, EU or
Euratom grants}.

The ‘hourly rate’ is one of the following:

(a) for personnel costs declared as actual costs (i.e. budget categories A.1, A.2, A.3): the hourly rate
is calculated per full financial year, as follows:

{actual annual personnel costs (excluding additional remuneration) for the person
divided by

number of annual productive hours}.

using the personnel costs and the number of productive hours for each full financial year
covered by the reporting period concerned. If a financial year is not closed at the end of the
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reporting period, the beneficiaries must use the hourly rate of the last closed financial year
available.

For the ‘number of annual productive hours’, the beneficiaries may choose one of the following:

(1) ‘fixed number of hours’: 1 720 hours for persons working full time (or corresponding
pro-rata for persons not working full time);

(i1) ‘individual annual productive hours’: the total number of hours worked by the person in
the year for the beneficiary, calculated as follows:

{annual workable hours of the person (according to the employment contract, applicable
collective labour agreement or national law)

plus
overtime worked
minus

absences (such as sick leave and special leave)}.

‘Annual workable hours’ means the period during which the personnel must be
working, at the employer’s disposal and carrying out his/her activity or duties under the
employment contract, applicable collective labour agreement or national working time
legislation.

If the contract (or applicable collective labour agreement or national working time
legislation) does not allow to determine the annual workable hours, this option cannot
be used;

(ii1) ‘standard annual productive hours’: the ‘standard number of annual hours’ generally
applied by the beneficiary for its personnel in accordance with its usual cost accounting
practices. This number must be at least 90% of the ‘standard annual workable hours’.

If there is no applicable reference for the standard annual workable hours, this option
cannot be used.

For all options, the actual time spent on parental leave by a person assigned to the action
may be deducted from the number of annual productive hours.

As an alternative, beneficiaries may calculate the hourly rate per month, as follows:

{actual monthly personnel cost (excluding additional remuneration) for the person
divided by

{number of annual productive hours / 12}}

using the personnel costs for each month and (one twelfth of) the annual productive hours
calculated according to either option (i) or (iii) above, i.e.:

- fixed number of hours or

- standard annual productive hours.
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Time spent on parental leave may not be deducted when calculating the hourly rate per month.
However, beneficiaries may declare personnel costs incurred in periods of parental leave in
proportion to the time the person worked on the action in that financial year.

If parts of a basic remuneration are generated over a period longer than a month, the
beneficiaries may include only the share which is generated in the month (irrespective of the
amount actually paid for that month).

Each beneficiary must use only one option (per full financial year or per month) for each full
financial year;

(b) for personnel costs declared on the basis of unit costs (i.e. budget categories A.1, A.2, A.4, A.5):
the hourly rate is one of the following:

(i) for SME owners or beneficiaries that are natural persons: the hourly rate set out in Annex 2a
(see Points A.4 and A.5 above), or

(i) for personnel costs declared on the basis of the beneficiary’s usual cost accounting practices:
the hourly rate calculated by the beneficiary in accordance with its usual cost accounting
practices, if:

- the cost accounting practices used are applied in a consistent manner, based on objective
criteria, regardless of the source of funding;

- the hourly rate is calculated using the actual personnel costs recorded in the beneficiary’s
accounts, excluding any ineligible cost or costs included in other budget categories.

The actual personnel costs may be adjusted by the beneficiary on the basis of budgeted
or estimated elements. Those elements must be relevant for calculating the personnel
costs, reasonable and correspond to objective and verifiable information;

and
- the hourly rate is calculated using the number of annual productive hours (see above).

B. Direct costs of subcontracting (including related duties, taxes and charges such as non-
deductible value added tax (VAT) paid by the beneficiary) are eligible if the conditions in Article 13.1.1
are met.

C. Direct costs of providing financial support to third parties

Not applicable

D. Other direct costs

D.1 Travel costs and related subsistence allowances (including related duties, taxes and charges
such as non-deductible value added tax (VAT) paid by the beneficiary) are eligible if they are in line
with the beneficiary’s usual practices on travel.

D.2 The depreciation costs of equipment, infrastructure or other assets (new or second-hand)
as recorded in the beneficiary’s accounts are eligible, if they were purchased in accordance with
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Article 10.1.1 and written off in accordance with international accounting standards and the
beneficiary’s usual accounting practices.

The costs of renting or leasing equipment, infrastructure or other assets (including related duties,
taxes and charges such as non-deductible value added tax (VAT) paid by the beneficiary) are also
eligible, if they do not exceed the depreciation costs of similar equipment, infrastructure or assets and
do not include any financing fees.

The costs of equipment, infrastructure or other assets contributed in-kind against payment are
eligible, if they do not exceed the depreciation costs of similar equipment, infrastructure or assets, do
not include any financing fees and if the conditions in Article 11.1 are met.

The only portion of the costs that will be taken into account is that which corresponds to the duration
of the action and rate of actual use for the purposes of the action.

D.3 Costs of other goods and services (including related duties, taxes and charges such as
non-deductible value added tax (VAT) paid by the beneficiary) are eligible, if they are:

(a) purchased specifically for the action and in accordance with Article 10.1.1 or
(b) contributed in kind against payment and in accordance with Article 11.1.

Such goods and services include, for instance, consumables and supplies, dissemination (including
open access), protection of results, certificates on the financial statements (if they are required by the
Agreement), certificates on the methodology, translations and publications.

D.4 Capitalised and operating costs of ‘large research infrastructure’’: Not applicable
D.5 Costs of internally invoiced goods and services directly used for the action are eligible, if:

(a) they are declared on the basis of a unit cost calculated in accordance with the beneficiary’s
usual cost accounting practices;

(b) the cost accounting practices used are applied in a consistent manner, based on objective
criteria, regardless of the source of funding;

(c) the unit cost is calculated using the actual costs for the good or service recorded in the
beneficiary’s accounts, excluding any ineligible cost or costs included in other budget
categories.

The actual costs may be adjusted by the beneficiary on the basis of budgeted or estimated
elements. Those elements must be relevant for calculating the costs, reasonable and correspond
to objective and verifiable information;

(d) the unit cost excludes any costs of items which are not directly linked to the production of the
invoiced goods or service.

‘Internally invoiced goods and services’ means goods or services which are provided by the

3 ‘“Large research infrastructure’ means research infrastructure of a total value of at least EUR 20 million, for a
beneficiary, calculated as the sum of historical asset values of each individual research infrastructure of that beneficiary,
as they appear in its last closed balance sheet before the date of the signature of the Agreement or as determined on the
basis of the rental and leasing costs of the research infrastructure.
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beneficiary directly for the action and which the beneficiary values on the basis of its usual cost
accounting practices.

E. Indirect costs

Indirect costs are eligible if they are declared on the basis of the flat-rate of 25% of the eligible direct
costs (see Article 5.2 and Points A to D above), from which are excluded:

(a) costs of subcontracting and

(b) costs of in-kind contributions provided by third parties which are not used on the beneficiary’s
premises;

(c) not applicable;

(d) not applicable.

Beneficiaries receiving an operating grant® financed by the EU or Euratom budget cannot declare
indirect costs for the period covered by the operating grant, unless they can demonstrate that the
operating grant does not cover any costs of the action.

F. Specific cost category(ies)

Not applicable

6.3 Conditions for costs of linked third parties to be eligible

Costs incurred by linked third parties are eligible if they fulfil — mutatis mutandis — the general
and specific conditions for eligibility set out in this Article (Article 6.1 and 6.2) and Article 14.1.1.

6.4 Conditions for in-kind contributions provided by third parties free of charge to be
eligible

In-kind contributions provided free of charge are eligible direct costs (for the beneficiary or linked
third party), if the costs incurred by the third party fulfil — mutatis mutandis — the general and
specific conditions for eligibility set out in this Article (Article 6.1 and 6.2) and Article 12.1.

6.5 Ineligible costs
‘Ineligible costs’ are:
(a) costs that do not comply with the conditions set out above (Article 6.1 to 6.4), in particular:
(1) costs related to return on capital;

(i1) debt and debt service charges;

3> For the definition, see Article 121(1)(b) of Regulation (EU, Euratom) No 966/2012 of the European Parliament and
of the Council of 25 October 2012 on the financial rules applicable to the general budget of the Union and repealing
Council Regulation (EC, Euratom) No 1605/2002 (‘Financial Regulation No 966/2012°)(OJ L 218, 26.10.2012, p.1):
‘operating grant’ means direct financial contribution, by way of donation, from the budget in order to finance the
functioning of a body which pursues an aim of general EU interest or has an objective forming part of and supporting
an EU policy.
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(iii) provisions for future losses or debts;

(iv) interest owed;

(v) doubtful debts;

(vi) currency exchange losses;

(vil) bank costs charged by the beneficiary’s bank for transfers from the JU;
(viii) excessive or reckless expenditure;

(ix) deductible VAT,

(x) costs incurred during suspension of the implementation of the action (see Article 49);

(b) costs declared under another JU, EU or Euratom grant (including other grants awarded by
the JU, grants awarded by a Member State and financed by the EU or Euratom budget and
grants awarded by bodies other than the JU for the purpose of implementing the EU or Euratom
budget); in particular, indirect costs if the beneficiary is already receiving an operating grant
financed by the EU or Euratom budget in the same period, unless it can demonstrate that the
operating grant does not cover any costs of the action.

6.6 Consequences of declaration of ineligible costs
Declared costs that are ineligible will be rejected (see Article 42).

This may also lead to any of the other measures described in Chapter 6.

CHAPTER 4 RIGHTS AND OBLIGATIONS OF THE PARTIES

SECTION 1 RIGHTS AND OBLIGATIONS RELATED TO IMPLEMENTING THE
ACTION

ARTICLE 7 — GENERAL OBLIGATION TO PROPERLY IMPLEMENT THE ACTION

7.1 General obligation to properly implement the action

The beneficiaries must implement the action as described in Annex 1 and in compliance with the
provisions of the Agreement and all legal obligations under applicable EU, international and national
law.

7.2 Consequences of non-compliance

If a beneficiary breaches any of its obligations under this Article, the grant may be reduced (see
Article 43).

Such breaches may also lead to any of the other measures described in Chapter 6.
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ARTICLE 8 — RESOURCES TO IMPLEMENT THE ACTION — THIRD PARTIES
INVOLVED IN THE ACTION

The beneficiaries must have the appropriate resources to implement the action.
If it is necessary to implement the action, the beneficiaries may:
- purchase goods, works and services (see Article 10);
- use in-kind contributions provided by third parties against payment (see Article 11);
- use in-kind contributions provided by third parties free of charge (see Article 12);
- call upon subcontractors to implement action tasks described in Annex 1 (see Article 13);
- call upon linked third parties to implement action tasks described in Annex 1 (see Article 14);

- call upon international partners to implement action tasks described in Annex 1 (see
Article 14a).

In these cases, the beneficiaries retain sole responsibility towards the JU and the other beneficiaries
for implementing the action.

ARTICLE 9 — IMPLEMENTATION OF ACTION TASKS BY BENEFICIARIES NOT
RECEIVING JU FUNDING

9.1 Rules for the implementation of action tasks by beneficiaries not receiving JU funding

Beneficiaries that are not eligible for JU funding or request zero JU funding (‘beneficiaries not
receiving JU funding’) must implement the action tasks attributed to them in Annex 1 in accordance
with Article 7.1.

Their costs are estimated in Annex 2 but:
- will not be reimbursed and

- will not be taken into account for the calculation of the grant (see Articles 5.2, 5.3 and 5.4,
and 21).

Chapter 3, Articles 10 to 15, 18.1.2, 20.3(b), 20.4(b), 20.6, 21, 23a, 26.4, 27.2, 28.1, 28.2, 30.3, 31.5,
40, 42, 43, 44, 47 and 48 do not apply to these beneficiaries.

They will not be subject to financial checks, reviews and audits under Article 22.

Beneficiaries not receiving JU funding may provide in-kind contributions to another beneficiary. In
this case, they will be considered as a third party for the purpose of Articles 11 and 12.

If a beneficiary requesting zero funding receives funding later on (through an amendment; see
Article 55), all obligations will apply retroactively.

9.2 Consequences of non-compliance
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If a beneficiary not receiving JU funding breaches any of its obligations under this Article, its
participation in the Agreement may be terminated (see Article 50).

Such breaches may also lead to any of the other measures described in Chapter 6 that are applicable
to it.

ARTICLE 10 — PURCHASE OF GOODS, WORKS OR SERVICES

10.1 Rules for purchasing goods, works or services
10.1.1 If necessary to implement the action, the beneficiaries may purchase goods, works or services.

The beneficiaries must make such purchases ensuring the best value for money or, if appropriate, the
lowest price. In doing so, they must avoid any conflict of interests (see Article 35).

The beneficiaries must ensure that the JU, the Commission, the European Court of Auditors (ECA)
and the European Anti-Fraud Office (OLAF) can exercise their rights under Articles 22 and 23 also
towards their contractors.

10.1.2 Beneficiaries that are ‘contracting authorities” within the meaning of Directive 2004/18/EC® (or

2014/24/EU") or “contracting entities’ within the meaning of Directive 2004/17/EC® (or 2014/25/EU°)
must comply with the applicable national law on public procurement.

10.2 Consequences of non-compliance

If a beneficiary breaches any of its obligations under Article 10.1.1, the costs related to the contract
concerned will be ineligible (see Article 6) and will be rejected (see Article 42).

If a beneficiary breaches any of its obligations under Article 10.1.2, the grant may be reduced (see
Article 43).

Such breaches may also lead to any of the other measures described in Chapter 6.

ARTICLE 11 — USE OF IN-KIND CONTRIBUTIONS PROVIDED BY THIRD PARTIES
AGAINST PAYMENT

11.1 Rules for the use of in-kind contributions against payment

If necessary to implement the action, the beneficiaries may use in-kind contributions provided by third
parties against payment.

¢ Directive 2004/18/EC of the European Parliament and of the Council of 31 March 2004 on the coordination of
procedures for the award of public work contracts, public supply contracts and public service contracts (OJ L 134,
30.04.2004, p. 114).

7 Directive 2014/24/EU of the European Parliament and of the Council of 26 February 2014 on public procurement and
repealing Directive 2004/18/EC. (OJ L 94, 28.03.2014, p. 65).

8 Directive 2004/17/EC of the European Parliament and of the Council of 31 March 2004 coordinating the procurement
procedures of entities operating in the water, energy, transport and postal services sectors (OJ L 134, 30.04.2004, p. 1)

? Directive 2014/25/EU of the European Parliament and of the Council of 26 February 2014 on procurement by entities
operating in the water, energy, transport and postal services sectors and repealing Directive 2004/17/EC (OJ L 94,
28.03.2014, p. 243).
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The beneficiaries may declare costs related to the payment of in-kind contributions as eligible (see
Article 6.1 and 6.2), up to the third parties’ costs for the seconded persons, contributed equipment,
infrastructure or other assets or other contributed goods and services.

The third parties and their contributions must be set out in Annex 1. The JU may however approve
in-kind contributions not set out in Annex 1 without amendment (see Article 55), if:

- they are specifically justified in the periodic technical report and

- their use does not entail changes to the Agreement which would call into question the decision
awarding the grant or breach the principle of equal treatment of applicants.

The beneficiaries must ensure that the JU, the Commission, the European Court of Auditors (ECA)
and the European Anti-Fraud Office (OLAF) can exercise their rights under Articles 22 and 23 also
towards the third parties.

11.2 Consequences of non-compliance

If a beneficiary breaches any of its obligations under this Article, the costs related to the payment of
the in-kind contribution will be ineligible (see Article 6) and will be rejected (see Article 42).

Such breaches may also lead to any of the other measures described in Chapter 6.

ARTICLE 12 — USE OF IN-KIND CONTRIBUTIONS PROVIDED BY THIRD PARTIES
FREE OF CHARGE

12.1 Rules for the use of in-kind contributions free of charge

If necessary to implement the action, the beneficiaries may use in-kind contributions provided by third
parties free of charge.

The beneficiaries may declare costs incurred by the third parties for the seconded persons, contributed
equipment, infrastructure or other assets or other contributed goods and services as eligible in
accordance with Article 6.4.

The third parties and their contributions must be set out in Annex 1. The JU may however approve
in-kind contributions not set out in Annex 1 without amendment (see Article 55), if:

- they are specifically justified in the periodic technical report and

- their use does not entail changes to the Agreement which would call into question the decision
awarding the grant or breach the principle of equal treatment of applicants.

The beneficiaries must ensure that the JU, the Commission, the European Court of Auditors (ECA)
and the European Anti-Fraud Office (OLAF) can exercise their rights under Articles 22 and 23 also
towards the third parties.

12.2 Consequences of non-compliance

If a beneficiary breaches any of its obligations under this Article, the costs incurred by the third parties
related to the in-kind contribution will be ineligible (see Article 6) and will be rejected (see Article 42).
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Such breaches may also lead to any of the other measures described in Chapter 6.

ARTICLE 13 — IMPLEMENTATION OF ACTION TASKS BY SUBCONTRACTORS

13.1 Rules for subcontracting action tasks

13.1.1 If necessary to implement the action, the beneficiaries may award subcontracts covering the
implementation of certain action tasks described in Annex 1.

Subcontracting may cover only a limited part of the action.

The beneficiaries must award the subcontracts ensuring the best value for money or, if appropriate,
the lowest price. In doing so, they must avoid any conflict of interests (see Article 35).

The tasks to be implemented and the estimated cost for each subcontract must be set out in Annex 1
and the total estimated costs of subcontracting per beneficiary must be set out in Annex 2. The JU may
however approve subcontracts not set out in Annex 1 and 2 without amendment (see Article 55), if:

- they are specifically justified in the periodic technical report and

- they do not entail changes to the Agreement which would call into question the decision
awarding the grant or breach the principle of equal treatment of applicants.

The beneficiaries must ensure that the JU, the Commission, the European Court of Auditors (ECA)
and the European Anti-Fraud Office (OLAF) can exercise their rights under Articles 22 and 23 also
towards their subcontractors.

13.1.2 The beneficiaries must ensure that their obligations under Articles 35, 36, 38 and 46 also apply
to the subcontractors.

Beneficiaries that are ‘contracting authorities’ within the meaning of Directive 2004/18/EC (or
2014/24/EU) or ‘contracting entities’ within the meaning of Directive 2004/17/EC (or 2014/25/EU)
must comply with the applicable national law on public procurement.

13.2 Consequences of non-compliance

If a beneficiary breaches any of its obligations under Article 13.1.1, the costs related to the subcontract
concerned will be ineligible (see Article 6) and will be rejected (see Article 42).

If a beneficiary breaches any of its obligations under Article 13.1.2, the grant may be reduced (see
Article 43).

Such breaches may also lead to any of the other measures described in Chapter 6.

ARTICLE 14 — IMPLEMENTATION OF ACTION TASKS BY LINKED THIRD PARTIES

14.1 Rules for calling upon linked third parties to implement part of the action
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14.1.1 The following affiliated entities'' and third parties with a legal link to a beneficiary'
(‘linked third parties’) may implement the action tasks attributed to them in Annex 1:

- TELESPAZIO SPA (TPZ), affiliated or linked to LEONARDO

- AIRBUS OPERATIONS SAS (AI OP SAS), affiliated or linked to AIRBUS SAS, if it has
accepted joint and several liability with the beneficiary (see Annex 3a)

- AIRBUS DEFENCE AND SPACE GMBH (Al D&S GMBH), affiliated or linked to AIRBUS
SAS, if it has accepted joint and several liability with the beneficiary (see Annex 3a)

- INSTYTUT CHEMII BIOORGANICZNEJ POLSKIEJ AKADEMII NAUK (PSNC), affiliated
or linked to PANSA (B4), if it has accepted joint and several liability with the beneficiary (see
Annex 3a)

- ECOLE NATIONALE DE L AVIATION CIVILE (ENAC), affiliated or linked to DSNA

- SAFRAN ELECTRONICS & DEFENSE (SAFRAN), affiliated or linked to DSNA, if it has
accepted joint and several liability with the beneficiary (see Annex 3a)

- INGENIERIA DE SISTEMAS PARA LA DEFENSA DE ESPANA SA-SME MP (ISDEFE),
affiliated or linked to ENAIRE, if it has accepted joint and several liability with the beneficiary
(see Annex 3a)

- INGENIERIA Y ECONOMIA DEL TRANSPORTE SME MP SA (INECO), affiliated or linked
to ENAIRE, if it has accepted joint and several liability with the beneficiary (see Annex 3a)

- CENTRO DE REFERENCIA INVESTIGACION DESARROLLO E INNOVACION ATM,
A.LE. (CRIDA), affiliated or linked to ENAIRE, if it has accepted joint and several liability with
the beneficiary (see Annex 3a)

- IDS AIRNAYV SRL (IDS AIRNAV), affiliated or linked to ENAV

- DEEP BLUE SRL (DEEP BLUE), affiliated or linked to ENAV

' For the definition see Article 2.1(2) Rules for Participation Regulation No 1290/2013: “affiliated entity’ means any
legal entity that is:
under the direct or indirect control of a participant, or
under the same direct or indirect control as the participant, or
directly or indirectly controlling a participant.
‘Control’ may take any of the following forms:

(a) the direct or indirect holding of more than 50% of the nominal value of the issued share capital in the legal entity
concerned, or of a majority of the voting rights of the shareholders or associates of that entity;

(b) the direct or indirect holding, in fact or in law, of decision-making powers in the legal entity concerned.
However the following relationships between legal entities shall not in themselves be deemed to constitute controlling
relationships:

(a) the same public investment corporation, institutional investor or venture-capital company has a direct or indirect
holding of more than 50% of the nominal value of the issued share capital or a majority of voting rights of the
shareholders or associates;

(b) the legal entities concerned are owned or supervised by the same public body.

12 “Third party with a legal link to a beneficiary’ is any legal entity which has a legal link to the beneficiary implying
collaboration that is not limited to the action.
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- CENTRO ITALIANO RICERCHE AEROSPAZIALI SCPA (CIRA), affiliated or linked to
ENAV, if it has accepted joint and several liability with the beneficiary (see Annex 3a)

- TECHNO SKY S.R.L. (TECHNO SKY), affiliated or linked to ENAV, if it has accepted joint
and several liability with the beneficiary (see Annex 3a)

- FREQUENTIS COMSOFT GMBH (FCO), affiliated or linked to FRQ (FSP)

- FREQUENTIS CZECH REPUBLIC SRO (FRQ CZ), affiliated or linked to FRQ (FSP), if it has
accepted joint and several liability with the beneficiary (see Annex 3a)

- FREQUENTIS ROMANIA SRL (FRQ RO), affiliated or linked to FRQ (FSP)

- HONEYWELL INTERNATIONAL SRO (HIsro), affiliated or linked to Honeywell SAS, if it
has accepted joint and several liability with the beneficiary (see Annex 3a)

- HONEYWELL INTERNATIONAL INC (HlIinc), affiliated or linked to Honeywell SAS, if it
has accepted joint and several liability with the beneficiary (see Annex 3a)

- THALES SIX GTS FRANCE SAS (THALES SIX), affiliated or linked to THALES AIR SYS,
if it has accepted joint and several liability with the beneficiary (see Annex 3a)

- THALES ALENIA SPACE FRANCE SAS (TAS-FRANCE), affiliated or linked to THALES
AIR SYS, if it has accepted joint and several liability with the beneficiary (see Annex 3a)

- THALES SIX GTS FRANCE SAS (THALES SIX), affiliated or linked to THALES AVS

The linked third parties may declare as eligible the costs they incur for implementing the action tasks
in accordance with Article 6.3.

The beneficiaries must ensure that the JU, the Commission, the European Court of Auditors (ECA)
and the European Anti-Fraud Office (OLAF) can exercise their rights under Articles 22 and 23 also
towards their linked third parties.

14.1.2 The beneficiaries must ensure that their obligations under Articles 18, 20, 35, 36 and 38 also
apply to their linked third parties.

14.2 Consequences of non-compliance

If any obligation under Article 14.1.1 is breached, the costs of the linked third party will be ineligible
(see Article 6) and will be rejected (see Article 42).

If any obligation under Article 14.1.2 is breached, the grant may be reduced (see Article 43).

Such breaches may also lead to any of the other measures described in Chapter 6.

ARTICLE 14a — IMPLEMENTATION OF ACTION TASKS BY INTERNATIONAL
PARTNERS

Not applicable

ARTICLE 15 — FINANCIAL SUPPORT TO THIRD PARTIES
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15.1 Rules for providing financial support to third parties
Not applicable
15.2 Financial support in the form of prizes
Not applicable
15.3 Consequences of non-compliance

Not applicable

ARTICLE 16 — PROVISION OF TRANS-NATIONAL OR VIRTUAL ACCESS TO
RESEARCH INFRASTRUCTURE

16.1 Rules for providing trans-national access to research infrastructure
Not applicable

16.2 Rules for providing virtual access to research infrastructure

Not applicable

16.3 Consequences of non-compliance

Not applicable

SECTION 2 RIGHTS AND OBLIGATIONS RELATED TO THE GRANT
ADMINISTRATION

ARTICLE 17 — GENERAL OBLIGATION TO INFORM

17.1 General obligation to provide information upon request

The beneficiaries must provide — during implementation of the action or afterwards and in accordance
with Article 41.2 — any information requested in order to verify eligibility of the costs, proper
implementation of the action and compliance with any other obligation under the Agreement.

17.2 Obligation to keep information up to date and to inform about events and
circumstances likely to affect the Agreement

Each beneficiary must keep information stored in the Participant Portal Beneficiary Register (via
the electronic exchange system; see Article 52) up to date, in particular, its name, address, legal
representatives, legal form and organisation type.

Each beneficiary must immediately inform the coordinator — which must immediately inform the JU
and the other beneficiaries — of any of the following:

(a) events which are likely to affect significantly or delay the implementation of the action or the
EU's or the JU's financial interests, in particular:
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(i) changes in its legal, financial, technical, organisational or ownership situation or those
of'its linked third parties and

(i1) changes in the name, address, legal form, organisation type of its linked third parties;
(b) circumstances affecting:
(1) the decision to award the grant or

(i) compliance with requirements under the Agreement.

17.3 Consequences of non-compliance

If a beneficiary breaches any of its obligations under this Article, the grant may be reduced (see
Article 43).

Such breaches may also lead to any of the other measures described in Chapter 6.

ARTICLE 18 — KEEPING RECORDS — SUPPORTING DOCUMENTATION

18.1 Obligation to keep records and other supporting documentation

The beneficiaries must — for a period of five years after the payment of the balance — keep records
and other supporting documentation in order to prove the proper implementation of the action and
the costs they declare as eligible.

They must make them available upon request (see Article 17) or in the context of checks, reviews,
audits or investigations (see Article 22).

If there are on-going checks, reviews, audits, investigations, litigation or other pursuits of claims under
the Agreement (including the extension of findings; see Article 22), the beneficiaries must keep the
records and other supporting documentation until the end of these procedures.

The beneficiaries must keep the original documents. Digital and digitalised documents are considered
originals if they are authorised by the applicable national law. The JU or the Commission may accept
non-original documents if it considers that they offer a comparable level of assurance.

18.1.1 Records and other supporting documentation on the scientific and technical
implementation

The beneficiaries must keep records and other supporting documentation on scientific and technical
implementation of the action in line with the accepted standards in the respective field.

18.1.2 Records and other documentation to support the costs declared

The beneficiaries must keep the records and documentation supporting the costs declared, in particular
the following:

(a) for actual costs: adequate records and other supporting documentation to prove the costs
declared, such as contracts, subcontracts, invoices and accounting records. In addition, the
beneficiaries' usual cost accounting practices and internal control procedures must enable direct
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reconciliation between the amounts declared, the amounts recorded in their accounts and the
amounts stated in the supporting documentation;

(b) for unit costs: adequate records and other supporting documentation to prove the number of
units declared. Beneficiaries do not need to identify the actual eligible costs covered or to keep
or provide supporting documentation (such as accounting statements) to prove the amount per
unit.

In addition, for unit costs calculated in accordance with the beneficiary's usual cost
accounting practices, the beneficiaries must keep adequate records and documentation to
prove that the cost accounting practices used comply with the conditions set out in Article 6.2.

The beneficiaries and linked third parties may submit to the JU, for approval by the
Commission, a certificate (drawn up in accordance with Annex 6) stating that their usual cost
accounting practices comply with these conditions (‘certificate on the methodology’). If the
certificate is approved, costs declared in line with this methodology will not be challenged
subsequently, unless the beneficiaries have concealed information for the purpose of the
approval.

(c) for flat-rate costs: adequate records and other supporting documentation to prove the eligibility
of the costs to which the flat-rate is applied. The beneficiaries do not need to identify the costs
covered or provide supporting documentation (such as accounting statements) to prove the
amount declared at a flat-rate.

In addition, for personnel costs (declared as actual costs or on the basis of unit costs), the beneficiaries
must keep time records for the number of hours declared. The time records must be in writing and
approved by the persons working on the action and their supervisors, at least monthly. In the absence
of reliable time records of the hours worked on the action, the JU or the Commission may accept
alternative evidence supporting the number of hours declared, if it considers that it offers an adequate
level of assurance.

As an exception, for persons working exclusively on the action, there is no need to keep time records,
if the beneficiary signs a declaration confirming that the persons concerned have worked exclusively
on the action.

For costs declared by linked third parties (see Article 14), it is the beneficiary that must keep the
originals of the financial statements and the certificates on the financial statements of the linked third
parties.

18.2 Consequences of non-compliance

If a beneficiary breaches any of its obligations under this Article, costs insufficiently substantiated
will be ineligible (see Article 6) and will be rejected (see Article 42), and the grant may be reduced
(see Article 43).

Such breaches may also lead to any of the other measures described in Chapter 6.

ARTICLE 19 — SUBMISSION OF DELIVERABLES

19.1 Obligation to submit deliverables

33



Grant Agreement number: 874474 — PJ13 - W2 ERICA — H2020-SESAR-2019-1

B Associated with dd&Q%Qn@Eé%e%‘éM%ﬂﬂMh!'Iiizi’ﬁil/zolg

The coordinator must submit the ‘deliverables’ identified in Annex 1, in accordance with the timing
and conditions set out in it.

19.2 Consequences of non-compliance

If the coordinator breaches any of its obligations under this Article, the JU may apply any of the
measures described in Chapter 6.

ARTICLE 20 — REPORTING — PAYMENT REQUESTS

20.1 Obligation to submit reports

The coordinator must submit to the JU (see Article 52) the technical and financial reports set out in
this Article. These reports include requests for payment and must be drawn up using the forms and
templates provided in the electronic exchange system (see Article 52).

20.2 Reporting periods
The action is divided into the following ‘reporting periods’:

- RPI1: from month 1 to month 13
- RP2: from month 14 to month 25
- RP3: from month 26 to month 37

20.3 Periodic reports — Requests for interim payments

The coordinator must submit a periodic report within 60 days following the end of each reporting
period.

The periodic report must include the following:
(a) a ‘periodic technical report’ containing:
(i) an explanation of the work carried out by the beneficiaries;

(1) an overview of the progress towards the objectives of the action, including milestones
and deliverables identified in Annex 1.

This report must include explanations justifying the differences between work expected
to be carried out in accordance with Annex 1 and that actually carried out.

The report must detail the exploitation and dissemination of the results and — if required
in Annex 1 — an updated ‘plan for the exploitation and dissemination of the results’.

The report must indicate the communication activities;
(i11)) a summary for publication by the JU;

(iv) the answers to the ‘questionnaire’, covering issues related to the action implementation
and the economic and societal impact, notably in the context of the JU and the
Horizon 2020 key performance indicators and JU and the Horizon 2020 monitoring
requirements;
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(b) a ‘periodic financial report’ containing:

(1) an ‘individual financial statement’ (see Annex 4) from each beneficiary and from each
linked third party, for the reporting period concerned.

The individual financial statement must detail the eligible costs (actual costs, unit costs
and flat-rate costs; see Article 6) for each budget category (see Annex 2).

The beneficiaries and linked third parties must declare all eligible costs, even if —
for actual costs, unit costs and flat-rate costs — they exceed the amounts indicated in
the estimated budget (see Annex 2). Amounts which are not declared in the individual
financial statement will not be taken into account by the JU.

If an individual financial statement is not submitted for a reporting period, it may be
included in the periodic financial report for the next reporting period.

The individual financial statements of the last reporting period must also detail the
receipts of the action (see Article 5.3.3).

Each beneficiary and each linked third party must certify that:

the information provided is full, reliable and true;
- the costs declared are eligible (see Article 6);

- the costs can be substantiated by adequate records and supporting documentation
(see Article 18) that will be produced upon request (see Article 17) or in the context
of checks, reviews, audits and investigations (see Article 22), and

- for the last reporting period: that all the receipts have been declared (see
Article 5.3.3);

(i) an explanation of the use of resources and the information on subcontracting (see
Article 13) and in-kind contributions provided by third parties (see Articles 11 and
12) from each beneficiary and from each linked third party, for the reporting period
concerned;

(i11) not applicable;

(iv) a ‘periodic summary financial statement’, created automatically by the electronic
exchange system, consolidating the individual financial statements for the reporting
period concerned and including — except for the last reporting period — the request
for interim payment.

20.4 Final report — Request for payment of the balance

In addition to the periodic report for the last reporting period, the coordinator must submit the final
report within 60 days following the end of the last reporting period.

The final report must include the following:

(a) a ‘final technical report’ with a summary for publication containing:
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(1) an overview of the results and their exploitation and dissemination;
(i1) the conclusions on the action, and
(ii1) the socio-economic impact of the action;
(b) a “final financial report’ containing:

(i) a ‘final summary financial statement’, created automatically by the electronic
exchange system, consolidating the individual financial statements for all reporting
periods and including the request for payment of the balance and

(i1) a ‘certificate on the financial statements’ (drawn up in accordance with Annex 5) for
each beneficiary and for each linked third party, if it requests a total contribution of
EUR 325 000 or more, as reimbursement of actual costs and unit costs calculated on the
basis of its usual cost accounting practices (see Article 5.2 and Article 6.2).

20.5 Information on cumulative expenditure incurred

Not applicable

20.6 Currency for financial statements and conversion into euro
Financial statements must be drafted in euro.

Beneficiaries and linked third parties with accounting established in a currency other than the euro
must convert the costs recorded in their accounts into euro, at the average of the daily exchange
rates published in the C series of the Official Journal of the European Union, calculated over the
corresponding reporting period.

If no daily euro exchange rate is published in the Official Journal of the European Union for the
currency in question, they must be converted at the average of the monthly accounting rates published
on the Commission’s website, calculated over the corresponding reporting period.

Beneficiaries and linked third parties with accounting established in euro must convert costs incurred
in another currency into euro according to their usual accounting practices.

20.7 Language of reports

All reports (technical and financial reports, including financial statements) must be submitted in the
language of the Agreement.

20.8 Consequences of non-compliance

If the reports submitted do not comply with this Article, the JU may suspend the payment deadline
(see Article 47) and apply any of the other measures described in Chapter 6.

If the coordinator breaches its obligation to submit the reports and if it fails to comply with this
obligation within 30 days following a written reminder, the JU may terminate the Agreement (see
Article 50) or apply any of the other measures described in Chapter 6.
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ARTICLE 21 — PAYMENTS AND PAYMENT ARRANGEMENTS

21.1 Payments to be made
The following payments will be made to the coordinator:
- one pre-financing payment;

- one or more interim payments, on the basis of the request(s) for interim payment (see
Article 20), and

- one payment of the balance, on the basis of the request for payment of the balance (see
Article 20).

21.2 Pre-financing payment — Amount — Amount retained for the Guarantee Fund
The aim of the pre-financing is to provide the beneficiaries with a float.
It remains the property of the JU until the payment of the balance.

The amount of the pre-financing payment will be EUR 5 091 705.93 (five million ninety one thousand
seven hundred and five EURO and ninety three eurocents).

The JU will — except if Article 48 applies — make the pre-financing payment to the coordinator
within 30 days, either from the entry into force of the Agreement (see Article 58) or from 10 days
before the starting date of the action (see Article 3), whichever is the latest.

An amount of EUR 424 308.83 (four hundred and twenty four thousand three hundred and eight EURO
and eighty three eurocents), corresponding to 5% of the maximum grant amount (see Article 5.1), is
retained by the JU from the pre-financing payment and transferred into the ‘Guarantee Fund’.

21.3 Interim payments — Amount — Calculation

Interim payments reimburse the eligible costs incurred for the implementation of the action during
the corresponding reporting periods.

The JU will pay to the coordinator the amount due as interim payment within 90 days from receiving
the periodic report (see Article 20.3), except if Articles 47 or 48 apply.

Payment is subject to the approval of the periodic report. Its approval does not imply recognition of
the compliance, authenticity, completeness or correctness of its content.

The amount due as interim payment is calculated by the JU in the following steps:
Step 1 — Application of the reimbursement rates
Step 2 — Limit to 90% of the maximum grant amount

21.3.1 Step 1 — Application of the reimbursement rates

The reimbursement rate(s) (see Article 5.2) are applied to the eligible costs (actual costs, unit costs and
flat-rate costs; see Article 6) declared by the beneficiaries and the linked third parties (see Article 20)
and approved by the JU (see above) for the concerned reporting period.
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21.3.2 Step 2 — Limit to 90% of the maximum grant amount

The total amount of pre-financing and interim payments must not exceed 90% of the maximum grant
amount set out in Article 5.1. The maximum amount for the interim payment will be calculated as
follows:

{90% of the maximum grant amount (see Article 5.1)

minus

{pre-financing and previous interim payments}}.

21.4 Payment of the balance — Amount — Calculation — Release of the amount retained
for the Guarantee Fund

The payment of the balance reimburses the remaining part of the eligible costs incurred by the
beneficiaries for the implementation of the action.

If the total amount of earlier payments is greater than the final grant amount (see Article 5.3), the
payment of the balance takes the form of a recovery (see Article 44).

If the total amount of earlier payments is lower than the final grant amount, the JU will pay the balance
within 90 days from receiving the final report (see Article 20.4), except if Articles 47 or 48 apply.

Payment is subject to the approval of the final report. Its approval does not imply recognition of the
compliance, authenticity, completeness or correctness of its content.

The amount due as the balance is calculated by the JU by deducting the total amount of pre-financing
and interim payments (if any) already made, from the final grant amount determined in accordance
with Article 5.3:

{ﬁnal grant amount (see Article 5.3)

minus

{pre-financing and interim payments (if any) made}}.

At the payment of the balance, the amount retained for the Guarantee Fund (see above) will be released
and:

- if the balance is positive: the amount released will be paid in full to the coordinator together
with the amount due as the balance;

- if the balance is negative (payment of the balance taking the form of recovery): it will be
deducted from the amount released (see Article 44.1.2). If the resulting amount:

- is positive, it will be paid to the coordinator
- 1s negative, it will be recovered.

The amount to be paid may however be offset — without the beneficiaries' consent — against any
other amount owed by a beneficiary to the JU up to the maximum JU contribution indicated, for that
beneficiary, in the estimated budget (see Annex 2).
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21.5 Notification of amounts due

When making payments, the JU will formally notify to the coordinator the amount due, specifying
whether it concerns an interim payment or the payment of the balance.

For the payment of the balance, the notification will also specify the final grant amount.

In the case of reduction of the grant or recovery of undue amounts, the notification will be preceded
by the contradictory procedure set out in Articles 43 and 44.

21.6 Currency for payments

The JU will make all payments in euro.

21.7 Payments to the coordinator — Distribution to the beneficiaries

Payments will be made to the coordinator.

Payments to the coordinator will discharge the JU from its payment obligation.

The coordinator must distribute the payments between the beneficiaries without unjustified delay.
Pre-financing may however be distributed only:

(a) if the minimum number of beneficiaries set out in the call for proposals has acceded to the
Agreement (see Article 56) and

(b) to beneficiaries that have acceded to the Agreement (see Article 56).

21.8 Bank account for payments
All payments will be made to the following bank account:

Name of bank: UNICREDIT SPA
Full name of the account holder: LEONARDO SPA
IBAN code: 1IT07Z20200805351000004640167

21.9 Costs of payment transfers
The cost of the payment transfers is borne as follows:

- the JU bears the cost of transfers charged by its bank;

- the beneficiary bears the cost of transfers charged by its bank;

- the party causing a repetition of a transfer bears all costs of the repeated transfer.
21.10 Date of payment

Payments by the JU are considered to have been carried out on the date when they are debited to its
account.

21.11 Consequences of non-compliance
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21.11.1 Ifthe JU does not pay within the payment deadlines (see above), the beneficiaries are entitled
to late-payment interest at the rate applied by the European Central Bank (ECB) for its main
refinancing operations in euros (‘reference rate’), plus three and a half points. The reference rate is
the rate in force on the first day of the month in which the payment deadline expires, as published in
the C series of the Official Journal of the European Union.

If the late-payment interest is lower than or equal to EUR 200, it will be paid to the coordinator only
upon request submitted within two months of receiving the late payment.

Late-payment interest is not due if all beneficiaries are EU Member States (including regional and
local government authorities or other public bodies acting on behalf of a Member State for the purpose
of this Agreement).

Suspension of the payment deadline or payments (see Articles 47 and 48) will not be considered as
late payment.

Late-payment interest covers the period running from the day following the due date for payment (see
above), up to and including the date of payment.

Late-payment interest is not considered for the purposes of calculating the final grant amount.

21.11.2 If the coordinator breaches any of its obligations under this Article, the grant may be reduced
(see Article 43) and the Agreement or the participation of the coordinator may be terminated (see
Article 50).

Such breaches may also lead to any of the other measures described in Chapter 6.

ARTICLE 22 — CHECKS, REVIEWS, AUDITS AND INVESTIGATIONS — EXTENSION
OF FINDINGS

22.1 Checks, reviews and audits by the JU and the Commission
22.1.1 Right to carry out checks

The JU will — during the implementation of the action or afterwards — check the proper
implementation of the action and compliance with the obligations under the Agreement, including
assessing deliverables and reports.

For this purpose the JU may be assisted by external persons or bodies.

The JU may also request additional information in accordance with Article 17. The JU may request
beneficiaries to provide such information to it directly.

Information provided must be accurate, precise and complete and in the format requested, including
electronic format.

22.1.2 Right to carry out reviews

The JU may — during the implementation of the action or afterwards — carry out reviews on the
proper implementation of the action (including assessment of deliverables and reports), compliance
with the obligations under the Agreement and continued scientific or technological relevance of the
action.

40



Grant Agreement number: 874474 — PJ13 - W2 ERICA — H2020-SESAR-2019-1

B Associated with dd&%@éﬁé%e%‘é&ﬂ%mn&%'Iiizi_/)il/zolg

Reviews may be started up to two years after the payment of the balance. They will be formally
notified to the coordinator or beneficiary concerned and will be considered to have started on the date
of the formal notification.

If the review is carried out on a third party (see Articles 10 to 16), the beneficiary concerned must
inform the third party.

The JU may carry out reviews directly (using its own staff) or indirectly (using external persons or
bodies appointed to do so). It will inform the coordinator or beneficiary concerned of the identity
of the external persons or bodies. They have the right to object to the appointment on grounds of
commercial confidentiality.

The coordinator or beneficiary concerned must provide — within the deadline requested — any
information and data in addition to deliverables and reports already submitted (including information
on the use of resources). The JU may request beneficiaries to provide such information to it directly.

The coordinator or beneficiary concerned may be requested to participate in meetings, including with
external experts.

For on-the-spot reviews, the beneficiaries must allow access to their sites and premises, including to
external persons or bodies, and must ensure that information requested is readily available.

Information provided must be accurate, precise and complete and in the format requested, including
electronic format.

On the basis of the review findings, a ‘review report’ will be drawn up.

The JU will formally notify the review report to the coordinator or beneficiary concerned, which has
30 days to formally notify observations (‘contradictory review procedure’).

Reviews (including review reports) are in the language of the Agreement.
22.1.3 Right to carry out audits

The JU or the Commission may — during the implementation of the action or afterwards — carry
out audits on the proper implementation of the action and compliance with the obligations under the
Agreement.

Audits may be started up to two years after the payment of the balance. They will be formally notified
to the coordinator or beneficiary concerned and will be considered to have started on the date of the
formal notification.

If the audit is carried out on a third party (see Articles 10 to 16), the beneficiary concerned must
inform the third party.

The JU or the Commission may carry out audits directly (using its own staff) or indirectly (using
external persons or bodies appointed to do so). It will inform the coordinator or beneficiary concerned
of the identity of the external persons or bodies. They have the right to object to the appointment on
grounds of commercial confidentiality.

The coordinator or beneficiary concerned must provide — within the deadline requested — any
information (including complete accounts, individual salary statements or other personal data) to
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verify compliance with the Agreement. The JU or the Commission may request beneficiaries to
provide such information to it directly.

For on-the-spot audits, the beneficiaries must allow access to their sites and premises, including to
external persons or bodies, and must ensure that information requested is readily available.

Information provided must be accurate, precise and complete and in the format requested, including
electronic format.

On the basis of the audit findings, a ‘draft audit report’ will be drawn up.

The JU or the Commission will formally notify the draft audit report to the coordinator or beneficiary
concerned, which has 30 days to formally notify observations (‘contradictory audit procedure’).
This period may be extended by the JU or the Commission in justified cases.

The ‘final audit report’ will take into account observations by the coordinator or beneficiary
concerned. The report will be formally notified to it.

Audits (including audit reports) are in the language of the Agreement.

The JU or the Commission may also access the beneficiaries’ statutory records for the periodical
assessment of unit costs or flat-rate amounts.

22.2 Investigations by the European Anti-Fraud Office (OLAF)

Under Regulations No 883/2013'° and No 2185/96'” (and in accordance with their provisions and

procedures), and Article 110 of the JU Financial Rules'®, the European Anti-Fraud Office (OLAF)
may — at any moment during implementation of the action or afterwards — carry out investigations,
including on-the-spot checks and inspections, to establish whether there has been fraud, corruption or
any other illegal activity affecting the financial interests of the EU.

22.3 Checks and audits by the European Court of Auditors (ECA)

Under Article 287 of the Treaty on the Functioning of the European Union (TFEU) and Article 110
of the JU Financial Rules, the European Court of Auditors (ECA) may — at any moment during
implementation of the action or afterwards — carry out audits.

The ECA has the right of access for the purpose of checks and audits.

22.4 Checks, reviews, audits and investigations for international organisations

In conformity with its financial regulations, the European Union, including the European Anti-Fraud

16 Regulation (EU, Euratom) No 883/2013 of the European Parliament and of the Council of 11 September 2013
concerning investigations conducted by the European Anti-Fraud Office (OLAF) and repealing Regulation (EC) No
1073/1999 of the European Parliament and of the Council and Council Regulation (Euratom) No 1074/1999 (OJ L 248,
18.09.2013, p. 1).

17 Council Regulation (Euratom, EC) No 2185/1996 of 11 November 1996 concerning on-the-spot checks and inspections
carried out by the Commission in order to protect the European Communities' financial interests against fraud and other
irregularities (OJ L 292, 15.11.1996, p. 2).

18 The SESAR JU Financial Rules are made publicly available on the SESAR JU official website.
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Office (OLAF) and the European Court of Auditors (ECA), may undertake, including on the spot,
checks, reviews, audits and investigations.

This Article will be applied in accordance with any specific agreement concluded in this respect by
the international organisation and the European Union.

22.5 Consequences of findings in checks, reviews, audits and investigations — Extension of
findings

22.5.1 Findings in this grant

Findings in checks, reviews, audits or investigations carried out in the context of this grant may lead
to the rejection of ineligible costs (see Article 42), reduction of the grant (see Article 43), recovery of
undue amounts (see Article 44) or to any of the other measures described in Chapter 6.

Rejection of costs or reduction of the grant after the payment of the balance will lead to a revised final
grant amount (see Article 5.4).

Findings in checks, reviews, audits or investigations may lead to a request for amendment for the
modification of Annex 1 (see Article 55).

Checks, reviews, audits or investigations that find systemic or recurrent errors, irregularities, fraud
or breach of obligations may also lead to consequences in other JU, EU or Euratom grants awarded
under similar conditions (‘extension of findings from this grant to other grants’).

Moreover, findings arising from an OLAF investigation may lead to criminal prosecution under
national law.

22.5.2 Findings in other grants

The JU or the Commission may extend findings from other grants to this grant (‘extension of findings
from other grants to this grant’), if:

(a) the beneficiary concerned is found, in other JU, EU or Euratom grants awarded under similar
conditions, to have committed systemic or recurrent errors, irregularities, fraud or breach of
obligations that have a material impact on this grant and

(b) those findings are formally notified to the beneficiary concerned — together with the list of
grants affected by the findings — no later than two years after the payment of the balance of
this grant.

The extension of findings may lead to the rejection of costs (see Article 42), reduction of the grant
(see Article 43), recovery of undue amounts (see Article 44), suspension of payments (see Article 48),
suspension of the action implementation (see Article 49) or termination (see Article 50).

22.5.3 Procedure

The JU or the Commission will formally notify the beneficiary concerned the systemic or recurrent
errors and its intention to extend these audit findings, together with the list of grants affected.

22.5.3.1 If the findings concern eligibility of costs: the formal notification will include:

(a) an invitation to submit observations on the list of grants affected by the findings;
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(b) the request to submit revised financial statements for all grants affected;

(c) the correction rate for extrapolation established by the JU or the Commission on the basis
of the systemic or recurrent errors, to calculate the amounts to be rejected if the beneficiary
concerned:

(1) considers that the submission of revised financial statements is not possible or practicable
or

(i) does not submit revised financial statements.

The beneficiary concerned has 90 days from receiving notification to submit observations, revised
financial statements or to propose a duly substantiated alternative correction method. This period
may be extended by the JU or the Commission in justified cases.

The JU or the Commission may then start a rejection procedure in accordance with Article 42, on
the basis of:

- the revised financial statements, if approved;
- the proposed alternative correction method, if accepted
or

- the initially notified correction rate for extrapolation, if it does not receive any observations
or revised financial statements, does not accept the observations or the proposed alternative
correction method or does not approve the revised financial statements.

22.5.3.2 If the findings concern substantial errors, irregularities or fraud or serious breach of
obligations: the formal notification will include:

(a) an invitation to submit observations on the list of grants affected by the findings and

(b) the flat-rate the JU or the Commission intends to apply according to the principle of
proportionality.

The beneficiary concerned has 90 days from receiving notification to submit observations or to
propose a duly substantiated alternative flat-rate.

The JU or the Commission may then start a reduction procedure in accordance with Article 43, on
the basis of:

- the proposed alternative flat-rate, if accepted
or

- the initially notified flat-rate, if it does not receive any observations or does not accept the
observations or the proposed alternative flat-rate.

22.6 Consequences of non-compliance

If a beneficiary breaches any of its obligations under this Article, any insufficiently substantiated costs
will be ineligible (see Article 6) and will be rejected (see Article 42).
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Such breaches may also lead to any of the other measures described in Chapter 6.

ARTICLE 23 — EVALUATION OF THE IMPACT OF THE ACTION

23.1 Right to evaluate the impact of the action

The JU or the Commission may carry out interim and final evaluations of the impact of the action
measured against the objective of the EU programme.

Evaluations may be started during implementation of the action and up to five years after the payment
of the balance. The evaluation is considered to start on the date of the formal notification to the
coordinator or beneficiaries.

The JU or the Commission may make these evaluations directly (using its own staff) or indirectly
(using external bodies or persons it has authorised to do so).

The coordinator or beneficiaries must provide any information relevant to evaluate the impact of the
action, including information in electronic format.

23.2 Consequences of non-compliance
If a beneficiary breaches any of its obligations under this Article, the JU may apply the measures
described in Chapter 6.

SECTION 3 RIGHTS AND OBLIGATIONS RELATED TO BACKGROUND AND
RESULTS

SUBSECTION 1 GENERAL

ARTICLE 23a — MANAGEMENT OF INTELLECTUAL PROPERTY

23a.1 Obligation to take measures to implement the Commission Recommendation on the
management of intellectual property in knowledge transfer activities

Beneficiaries that are universities or other public research organisations must take measures to
implement the principles set out in Points 1 and 2 of the Code of Practice annexed to the Commission

Recommendation on the management of intellectual property in knowledge transfer activities'.
This does not change the obligations set out in Subsections 2 and 3 of this Section.

The beneficiaries must ensure that researchers and third parties involved in the action are aware of
them.

23a.2 Consequences of non-compliance

19 Commission Recommendation C(2008) 1329 of 10.4.2008 on the management of intellectual property in knowledge
transfer activities and the Code of Practice for universities and other public research institutions attached to this
recommendation.

45



Grant Agreement number: 874474 — PJ13 - W2 ERICA — H2020-SESAR-2019-1

B Associated with dd&Q%Qn@Eé%e%‘éM%ﬂﬂMh!'Iiizi’ﬁil/zolg

If a beneficiary breaches its obligations under this Article, the JU may apply any of the measures
described in Chapter 6.

SUBSECTION 2 RIGHTS AND OBLIGATIONS RELATED TO BACKGROUND

ARTICLE 24 — AGREEMENT ON BACKGROUND

24.1 Agreement on background

The beneficiaries must identify and agree (in writing) on the background for the action (‘agreement
on background’).

‘Background’ means any data, know-how or information — whatever its form or nature (tangible or
intangible), including any rights such as intellectual property rights — that:

(a) is held by the beneficiaries before they acceded to the Agreement, and

(b) is needed to implement the action or exploit the results.

24.2 Consequences of non-compliance

If a beneficiary breaches any of its obligations under this Article, the grant may be reduced (see
Article 43).

Such breaches may also lead to any of the other measures described in Chapter 6.

ARTICLE 25 — ACCESS RIGHTS TO BACKGROUND

25.1 Exercise of access rights — Waiving of access rights — No sub-licensing
To exercise access rights, this must first be requested in writing (‘request for access’).

‘Access rights’ means rights to use results or background under the terms and conditions laid down
in this Agreement.

Waivers of access rights are not valid unless in writing.

Unless agreed otherwise, access rights do not include the right to sub-license.

25.2  Access rights for other beneficiaries, for implementing their own tasks under the action

The beneficiaries must give each other access — on a royalty-free basis — to background needed to
implement their own tasks under the action, unless the beneficiary that holds the background has —
before acceding to the Agreement —:

(a) informed the other beneficiaries that access to its background is subject to legal restrictions or
limits, including those imposed by the rights of third parties (including personnel), or

(b) agreed with the other beneficiaries that access would not be on a royalty-free basis.

25.3 Access rights for other beneficiaries, for exploiting their own results
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The beneficiaries must give each other access — under fair and reasonable conditions — to
background needed for exploiting their own results, unless the beneficiary that holds the background
has — before acceding to the Agreement — informed the other beneficiaries that access to its
background is subject to legal restrictions or limits, including those imposed by the rights of third
parties (including personnel).

‘Fair and reasonable conditions’ means appropriate conditions, including possible financial terms
or royalty-free conditions, taking into account the specific circumstances of the request for access, for
example the actual or potential value of the results or background to which access is requested and/or
the scope, duration or other characteristics of the exploitation envisaged.

Requests for access may be made — unless agreed otherwise — up to one year after the period set
out in Article 3.

25.4 Access rights for affiliated entities

Unless otherwise agreed in the consortium agreement, access to background must also be given
— under fair and reasonable conditions (see above; Article 25.3) and unless it is subject to legal
restrictions or limits, including those imposed by the rights of third parties (including personnel) —

to affiliated entities® established in an EU Member State or ‘associated country’?', if this is needed
to exploit the results generated by the beneficiaries to which they are affiliated.

Unless agreed otherwise (see above; Article 25.1), the affiliated entity concerned must make the
request directly to the beneficiary that holds the background.

Requests for access may be made — unless agreed otherwise — up to one year after the period set
out in Article 3.

25.5 Access rights for third parties

Not applicable

25.6 Consequences of non-compliance

If a beneficiary breaches any of its obligations under this Article, the grant may be reduced (see
Article 43).

Such breaches may also lead to any of the other measures described in Chapter 6.
SUBSECTION 3 RIGHTS AND OBLIGATIONS RELATED TO RESULTS

ARTICLE 26 — OWNERSHIP OF RESULTS

26.1 Ownership by the beneficiary that generates the results

20 For the definition, see ‘affiliated entity’ footnote (Article 14.1).

21 For the definition, see Article 2.1(3) of the Rules for Participation Regulation No 1290/2013: ‘associated country’
means a third country which is party to an international agreement with the Union, as identified in Article 7 of
Horizon 2020 Framework Programme Regulation No 1291/2013. Article 7 sets out the conditions for association of
non-EU countries to Horizon 2020.
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Results are owned by the beneficiary that generates them.

‘Results’ means any (tangible or intangible) output of the action such as data, knowledge or
information — whatever its form or nature, whether it can be protected or not — that is generated in
the action, as well as any rights attached to it, including intellectual property rights.

26.2 Joint ownership by several beneficiaries
Two or more beneficiaries own results jointly if:
(a) they have jointly generated them and
(b) it is not possible to:
(1) establish the respective contribution of each beneficiary, or

(i) separate them for the purpose of applying for, obtaining or maintaining their protection
(see Article 27).

The joint owners must agree (in writing) on the allocation and terms of exercise of their joint ownership
(‘joint ownership agreement’), to ensure compliance with their obligations under this Agreement.

Unless otherwise agreed in the joint ownership agreement, each joint owner may grant non-exclusive
licences to third parties to exploit jointly-owned results (without any right to sub-license), if the other
joint owners are given:

(a) at least 45 days advance notice and
(b) fair and reasonable compensation.

Once the results have been generated, joint owners may agree (in writing) to apply another regime
than joint ownership (such as, for instance, transfer to a single owner (see Article 30) with access
rights for the others).

26.3 Rights of third parties (including personnel)

If third parties (including personnel) may claim rights to the results, the beneficiary concerned must
ensure that it complies with its obligations under the Agreement.

If a third party generates results, the beneficiary concerned must obtain all necessary rights (transfer,
licences or other) from the third party, in order to be able to respect its obligations as if those results
were generated by the beneficiary itself.

If obtaining the rights is impossible, the beneficiary must refrain from using the third party to generate
the results.

26.4 JU ownership, to protect results

26.4.1 The JU may — with the consent of the beneficiary concerned — assume ownership of results
to protect them, if a beneficiary intends — up to four years after the period set out in Article 3 — to
disseminate its results without protecting them, except in any of the following cases:
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a) the lack of protection is because protecting the results is not possible, reasonable or justified
p p g p J
(given the circumstances);

(b) the lack of protection is because there is a lack of potential for commercial or industrial
exploitation, or

(c) the beneficiary intends to transfer the results to another beneficiary or third party established
in an EU Member State or associated country, which will protect them.

Before the results are disseminated and unless any of the cases above under Points (a), (b) or (c)
applies, the beneficiary must formally notify the JU and at the same time inform it of any reasons for
refusing consent. The beneficiary may refuse consent only if it can show that its legitimate interests
would suffer significant harm.

If the JU decides to assume ownership, it will formally notify the beneficiary concerned within 45
days of receiving notification.

No dissemination relating to these results may take place before the end of this period or, if the JU
takes a positive decision, until it has taken the necessary steps to protect the results.

26.4.2 The JU may — with the consent of the beneficiary concerned — assume ownership of results
to protect them, if a beneficiary intends — up to four years after the period set out in Article 3 — to
stop protecting them or not to seek an extension of protection, except in any of the following cases:

(a) the protection is stopped because of a lack of potential for commercial or industrial exploitation;
(b) an extension would not be justified given the circumstances.

A beneficiary that intends to stop protecting results or not seek an extension must — unless any of
the cases above under Points (a) or (b) applies — formally notify the JU at least 60 days before the
protection lapses or its extension is no longer possible and at the same time inform it of any reasons for
refusing consent. The beneficiary may refuse consent only if it can show that its legitimate interests
would suffer significant harm.

If the JU decides to assume ownership, it will formally notify the beneficiary concerned within 45
days of receiving notification.

26.5 Consequences of non-compliance

If a beneficiary breaches any of its obligations under this Article, the grant may be reduced (see
Article 43).

Such breaches may also lead to the any of the other measures described in Chapter 6.

ARTICLE 27 — PROTECTION OF RESULTS — VISIBILITY OF JU FUNDING AND
SUPPORT FROM JU MEMBERS

27.1 Obligation to protect the results

Each beneficiary must examine the possibility of protecting its results and must adequately protect
them — for an appropriate period and with appropriate territorial coverage — if:
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(a) the results can reasonably be expected to be commercially or industrially exploited and
(b) protecting them is possible, reasonable and justified (given the circumstances).

When deciding on protection, the beneficiary must consider its own legitimate interests and the
legitimate interests (especially commercial) of the other beneficiaries.

27.2 JU ownership, to protect the results

If a beneficiary intends not to protect its results, to stop protecting them or not seek an extension of
protection, the JU may — under certain conditions (see Article 26.4) — assume ownership to ensure
their (continued) protection.

27.3 Information on JU funding and support from JU members

Applications for protection of results (including patent applications) filed by or on behalf of a
beneficiary must — unless the JU requests or agrees otherwise or unless it is impossible — include
the following:

“The project leading to this application has received funding from the SESAR Joint Undertaking (JU) under
grant agreement No 874474. The JU receives support from the European Union’s Horizon 2020 research and
innovation programme and the SESAR JU members other than the Union”.

27.4 Consequences of non-compliance

If a beneficiary breaches any of its obligations under this Article, the grant may be reduced (see
Article 43).

Such a breach may also lead to any of the other measures described in Chapter 6.

ARTICLE 28 — EXPLOITATION OF RESULTS

28.1 Obligation to exploit the results

Each beneficiary must — up to four years after the period set out in Article 3 — take measures aiming
to ensure ‘exploitation’ of its results (either directly or indirectly, in particular through transfer or
licensing; see Article 30) by:

(a) using them in further research activities (outside the action);
(b) developing, creating or marketing a product or process;

(c) creating and providing a service, or

(d) using them in standardisation activities.

This does not change the security obligations in Article 37, which still apply.

28.2 Results that could contribute to European or international standards — Information on
JU funding and support from JU members

If results could reasonably be expected to contribute to European or international standards, the
beneficiary concerned must — up to four years after the period set out in Article 3 — inform the JU.
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If results are incorporated in a standard, the beneficiary concerned must — unless the JU requests or
agrees otherwise or unless it is impossible — ask the standardisation body to include the following
statement in (information related to) the standard:

“Results incorporated in this standard received funding from the SESAR Joint Undertaking (JU) under grant
agreement No 874474. The JU receives support from the European Union’s Horizon 2020 research and
innovation programme and the SESAR JU members other than the Union”.

28.3 Consequences of non-compliance

If a beneficiary breaches any of its obligations under this Article, the grant may be reduced in
accordance with Article 43.

Such a breach may also lead to any of the other measures described in Chapter 6.

ARTICLE 29 — DISSEMINATION OF RESULTS — OPEN ACCESS — VISIBILITY OF
JU FUNDING AND SUPPORT FROM JU MEMBERS

29.1 Obligation to disseminate results

Unless it goes against their legitimate interests, each beneficiary must — as soon as possible —
‘disseminate’ its results by disclosing them to the public by appropriate means (other than those
resulting from protecting or exploiting the results), including in scientific publications (in any
medium).

This does not change the obligation to protect results in Article 27, the confidentiality obligations in
Article 36, the security obligations in Article 37 or the obligations to protect personal data in Article 39,
all of which still apply.

A beneficiary that intends to disseminate its results must give advance notice to the other beneficiaries
of — unless agreed otherwise — at least 45 days, together with sufficient information on the results
it will disseminate.

Any other beneficiary may object within — unless agreed otherwise — 30 days of receiving
notification, if it can show that its legitimate interests in relation to the results or background would
be significantly harmed. In such cases, the dissemination may not take place unless appropriate steps
are taken to safeguard these legitimate interests.

If a beneficiary intends not to protect its results, it may — under certain conditions (see Article 26.4.1)
— need to formally notify the JU before dissemination takes place.

29.2 Open access to scientific publications

Each beneficiary must ensure open access (free of charge online access for any user) to all
peer-reviewed scientific publications relating to its results.

In particular, it must:

(a) as soon as possible and at the latest on publication, deposit a machine-readable electronic
copy of the published version or final peer-reviewed manuscript accepted for publication in a
repository for scientific publications;
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Moreover, the beneficiary must aim to deposit at the same time the research data needed to
validate the results presented in the deposited scientific publications.

(b) ensure open access to the deposited publication — via the repository — at the latest:
(1) on publication, if an electronic version is available for free via the publisher, or

(i) within six months of publication (twelve months for publications in the social sciences
and humanities) in any other case.

(c) ensure open access — via the repository — to the bibliographic metadata that identify the
deposited publication.

The bibliographic metadata must be in a standard format and must include all of the following:

the terms “SESAR Joint Undertaking”, “European Union (EU)” and “Horizon 2020”;

the name of the action, acronym and grant number;

the publication date, and length of embargo period if applicable, and

a persistent identifier.

29.3 Open access to research data

Not applicable;

29.4 Information on JU funding and support from JU members — Obligation and right to
use the JU logo and the EU emblem

Unless the JU requests or agrees otherwise or unless it is impossible, any dissemination of results (in
any form, including electronic) must:

(a) display the JU logo and
(b) display the EU emblem and

(c) include the following text:

“This project has received funding from the SESAR Joint Undertaking (JU) under grant agreement
No 874474. The JU receives support from the European Union’s Horizon 2020 research and innovation
programme and the SESAR JU members other than the Union”.

When displayed together with another logo, the JU logo and the EU emblem must have appropriate
prominence.

For the purposes of their obligations under this Article, the beneficiaries may use the JU logo and the
EU emblem without first obtaining approval from the JU or the Commission.

This does not however give them the right to exclusive use.

Moreover, they may not appropriate the JU logo and the EU emblem or any similar trademark or logo,
either by registration or by any other means.
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29.5 Disclaimer excluding JU responsibility

Any dissemination of results must indicate that it reflects only the author's view and that the JU is not
responsible for any use that may be made of the information it contains.

29.6 Consequences of non-compliance

If a beneficiary breaches any of its obligations under this Article, the grant may be reduced (see
Article 43).

Such a breach may also lead to any of the other measures described in Chapter 6.

ARTICLE 30 — TRANSFER AND LICENSING OF RESULTS

30.1 Transfer of ownership
Each beneficiary may transfer ownership of its results.

It must however ensure that its obligations under Articles 26.2, 26.4, 27, 28, 29, 30 and 31 also apply
to the new owner and that this owner has the obligation to pass them on in any subsequent transfer.

This does not change the security obligations in Article 37, which still apply.

Unless agreed otherwise (in writing) for specifically-identified third parties or unless impossible under
applicable EU and national laws on mergers and acquisitions, a beneficiary that intends to transfer
ownership of results must give at least 45 days advance notice (or less if agreed in writing) to the
other beneficiaries that still have (or still may request) access rights to the results. This notification
must include sufficient information on the new owner to enable any beneficiary concerned to assess
the effects on its access rights.

Unless agreed otherwise (in writing) for specifically-identified third parties, any other beneficiary
may object within 30 days of receiving notification (or less if agreed in writing), if it can show that
the transfer would adversely affect its access rights. In this case, the transfer may not take place until
agreement has been reached between the beneficiaries concerned.

30.2 Granting licenses

Each beneficiary may grant licences to its results (or otherwise give the right to exploit them), if:
(a) this does not impede the access rights under Article 31 and
(b) not applicable.

In addition to Points (a) and (b), exclusive licences for results may be granted only if all the other
beneficiaries concerned have waived their access rights (see Article 31.1).

This does not change the dissemination obligations in Article 29 or security obligations in Article 37,
which still apply.

30.3 JU right to object to transfers or exclusive licensing
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The JU may — up to four years after the period set out in Article 3 — object to a transfer of ownership
or the exclusive licensing of results, if:

(a) itis to a third party established in a non-EU country not associated with Horizon 2020 and

(b) the JU considers that the transfer or licence is not in line with EU interests regarding
competitiveness or is inconsistent with ethical principles or security considerations.

A beneficiary that intends to transfer ownership or grant an exclusive licence must formally notify the
JU before the intended transfer or licensing takes place and:

- identify the specific results concerned,

- describe in detail the new owner or licensee and the planned or potential exploitation of the
results, and

- include a reasoned assessment of the likely impact of the transfer or licence on EU
competitiveness and its consistency with ethical principles and security considerations.

The JU may request additional information.

If the JU decides to object to a transfer or exclusive licence, it must formally notify the beneficiary
concerned within 60 days of receiving notification (or any additional information it has requested).

No transfer or licensing may take place in the following cases:
- pending the JU decision, within the period set out above;
- if'the JU objects;

- until the conditions are complied with, if the JU objection comes with conditions.

30.4 Consequences of non-compliance

If a beneficiary breaches any of its obligations under this Article, the grant may be reduced (see
Article 43).

Such a breach may also lead to any of the other measures described in Chapter 6.

ARTICLE 31 — ACCESS RIGHTS TO RESULTS

31.1 Exercise of access rights — Waiving of access rights — No sub-licensing
The conditions set out in Article 25.1 apply.

The obligations set out in this Article do not change the security obligations in Article 37, which still
apply.

31.2 Access rights for other beneficiaries, for implementing their own tasks under the action

The beneficiaries must give each other access — on a royalty-free basis — to results needed for
implementing their own tasks under the action.
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31.3 Access rights for other beneficiaries, for exploiting their own results

The beneficiaries must give each other — under fair and reasonable conditions (see Article 25.3) —
access to results needed for exploiting their own results.

Requests for access may be made — unless agreed otherwise — up to one year after the period set
out in Article 3.

31.4 Access rights of affiliated entities

Unless agreed otherwise in the consortium agreement, access to results must also be given — under
fair and reasonable conditions (Article 25.3) — to affiliated entities established in an EU Member
State or associated country, if this is needed for those entities to exploit the results generated by the
beneficiaries to which they are affiliated.

Unless agreed otherwise (see above; Article 31.1), the affiliated entity concerned must make any such
request directly to the beneficiary that owns the results.

Requests for access may be made — unless agreed otherwise — up to one year after the period set
out in Article 3.

31.5 Access rights for the JU, the EU institutions, other EU bodies, offices or agencies and
EU Member States

The beneficiaries must give access to their results — on a royalty-free basis — to the JU and to EU
institutions, other EU bodies, offices or agencies, for developing, implementing or monitoring EU
policies or programmes.

Such access rights are limited to non-commercial and non-competitive use.

This does not change the right to use any material, document or information received from the
beneficiaries for communication and publicising activities (see Article 38.2).

31.6 Access rights for third parties

The beneficiaries must give — under the conditions set out in Article 31.2 — access to their results
to complementary beneficiaries™ (see Article 2).

31.7 Consequences of non-compliance

If a beneficiary breaches any of its obligations under this Article, the grant may be reduced (see
Article 43).

Such breaches may also lead to any of the other measures described in Chapter 6.

SECTION 4 OTHER RIGHTS AND OBLIGATIONS

ARTICLE 32 — RECRUITMENT AND WORKING CONDITIONS FOR RESEARCHERS

22 ‘Complementary beneficiary’ means a beneficiary of a complementary grant agreement.
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32.1 Obligation to take measures to implement the European Charter for Researchers and
Code of Conduct for the Recruitment of Researchers

The beneficiaries must take all measures to implement the principles set out in the Commission
Recommendation on the European Charter for Researchers and the Code of Conduct for the

Recruitment of Researchers™, in particular regarding:
- working conditions;
- transparent recruitment processes based on merit, and
- career development.

The beneficiaries must ensure that researchers and third parties involved in the action are aware of
them.

32.2 Consequences of non-compliance

If a beneficiary breaches its obligations under this Article, the JU may apply any of the measures
described in Chapter 6.

ARTICLE 33 — GENDER EQUALITY

33.1 Obligation to aim for gender equality

The beneficiaries must take all measures to promote equal opportunities between men and women in
the implementation of the action. They must aim, to the extent possible, for a gender balance at all
levels of personnel assigned to the action, including at supervisory and managerial level.

33.2 Consequences of non-compliance

If a beneficiary breaches its obligations under this Article, the JU may apply any of the measures
described in Chapter 6.

ARTICLE 34 — ETHICS AND RESEARCH INTEGRITY

34.1 Obligation to comply with ethical and research integrity principles
The beneficiaries must carry out the action in compliance with:
(a) ethical principles (including the highest standards of research integrity)
and
(b) applicable international, EU and national law.

Funding will not be granted for activities carried out outside the EU if they are prohibited in all
Member States or for activities which destroy human embryos (for example, for obtaining stem cells).

23 Commission Recommendation 2005/251/EC of 11 March 2005 on the European Charter for Researchers and on a Code
of Conduct for the Recruitment of Researchers (OJ L 75, 22.3.2005, p. 67).
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The beneficiaries must ensure that the activities under the action have an exclusive focus on civil
applications.

The beneficiaries must ensure that the activities under the action do not:
(a) aim at human cloning for reproductive purposes;

(b) intend to modify the genetic heritage of human beings which could make such changes heritable
(with the exception of research relating to cancer treatment of the gonads, which may be
financed), or

(c) intend to create human embryos solely for the purpose of research or for the purpose of stem
cell procurement, including by means of somatic cell nuclear transfer.

In addition, the beneficiaries must respect the fundamental principle of research integrity — as set
out, for instance, in the European Code of Conduct for Research Integrity*.

This implies compliance with the following fundamental principles:

reliability in ensuring the quality of research reflected in the design, the methodology, the
analysis and the use of resources;

- honesty in developing, undertaking, reviewing, reporting and communicating research in a
transparent, fair and unbiased way;

- respect for colleagues, research participants, society, ecosystems, cultural heritage and the
environment;

- accountability for the research from idea to publication, for its management and organisation,
for training, supervision and mentoring, and for its wider impacts

and means that beneficiaries must ensure that persons carrying out research tasks follow the good
research practices and refrain from the research integrity violations described in this Code.

This does not change the other obligations under this Agreement or obligations under applicable
international, EU or national law, all of which still apply.

34.2 Activities raising ethical issues

Activities raising ethical issues must comply with the ‘ethics requirements’ set out as deliverables
in Annex 1.

Before the beginning of an activity raising an ethical issue, each beneficiary must have obtained:
(a) any ethics committee opinion required under national law and

(b) any notification or authorisation for activities raising ethical issues required under national
and/or European law

needed for implementing the action tasks in question.

24 European Code of Conduct for Research Integrity of ALLEA (All European Academies)
http://ec.europa.eu/research/participants/data/ref/h2020/other/hi/h2020-ethics code-of-conduct en.pdf
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The documents must be kept on file and be submitted upon request by the coordinator to the JU (see
Article 52). If they are not in English, they must be submitted together with an English summary, which
shows that the action tasks in question are covered and includes the conclusions of the committee or
authority concerned (if available).

34.3 Activities involving human embryos or human embryonic stem cells

Activities involving research on human embryos or human embryonic stem cells may be carried out,
in addition to Article 34.1, only if:

- they are set out in Annex 1 or

- the coordinator has obtained explicit approval (in writing) from the JU (see Article 52).

34.4 Consequences of non-compliance

If a beneficiary breaches any of its obligations under this Article, the grant may be reduced (see
Article 43) and the Agreement or participation of the beneficiary may be terminated (see Article 50).

Such breaches may also lead to any of the other measures described in Chapter 6.

ARTICLE 35 — CONFLICT OF INTERESTS

35.1 Obligation to avoid a conflict of interests

The beneficiaries must take all measures to prevent any situation where the impartial and objective
implementation of the action is compromised for reasons involving economic interest, political or
national affinity, family or emotional ties or any other shared interest (‘conflict of interests’).

They must formally notify to the JU without delay any situation constituting or likely to lead to a
conflict of interests and immediately take all the necessary steps to rectify this situation.

The JU may verify that the measures taken are appropriate and may require additional measures to
be taken by a specified deadline.

35.2 Consequences of non-compliance

If a beneficiary breaches any of its obligations under this Article, the grant may be reduced (see
Article 43) and the Agreement or participation of the beneficiary may be terminated (see Article 50).

Such breaches may also lead to any of the other measures described in Chapter 6.

ARTICLE 36 — CONFIDENTIALITY

36.1 General obligation to maintain confidentiality

During implementation of the action and for four years after the period set out in Article 3, the
parties must keep confidential any data, documents or other material (in any form) that is identified
as confidential at the time it is disclosed (‘confidential information’).
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If a beneficiary requests, the JU may agree to keep such information confidential for an additional
period beyond the initial four years.

If information has been identified as confidential only orally, it will be considered to be confidential
only if this is confirmed in writing within 15 days of the oral disclosure.

Unless otherwise agreed between the parties, they may use confidential information only to implement
the Agreement.

The beneficiaries may disclose confidential information to their personnel or third parties involved
in the action only if they:

(a) need to know to implement the Agreement and
(b) are bound by an obligation of confidentiality.
This does not change the security obligations in Article 37, which still apply.

The JU may disclose confidential information to its staff, other EU institutions and bodies. It may
disclose confidential information to third parties, if:

(a) this is necessary to implement the Agreement or safeguard the EU’s or JU’s financial interests
and

(b) the recipients of the information are bound by an obligation of confidentiality.
The confidentiality obligations no longer apply if:
(a) the disclosing party agrees to release the other party;

(b) the information was already known by the recipient or is given to him without obligation of
confidentiality by a third party that was not bound by any obligation of confidentiality;

(c) the recipient proves that the information was developed without the use of confidential
information;

(d) the information becomes generally and publicly available, without breaching any
confidentiality obligation, or

(e) the disclosure of the information is required by EU or national law.

36.2 Consequences of non-compliance

If a beneficiary breaches any of its obligations under this Article, the grant may be reduced (see
Article 43).

Such breaches may also lead to any of the other measures described in Chapter 6.

ARTICLE 37 — SECURITY-RELATED OBLIGATIONS

37.1 Results with a security recommendation

Not applicable
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37.2 Classified information

Not applicable

37.3 Activities involving dual-use goods or dangerous materials and substances

Not applicable

37.4 Consequences of non-compliance

Not applicable

ARTICLE 38 — PROMOTING THE ACTION — VISIBILITY OF JU FUNDING AND
SUPPORT FROM JU MEMBERS

38.1 Communication activities by beneficiaries
38.1.1 Obligation to promote the action and its results

The beneficiaries must promote the action and its results, by providing targeted information to multiple
audiences (including the media and the public) in a strategic and effective manner.

This does not change the dissemination obligations in Article 29, the confidentiality obligations in
Article 36 or the security obligations in Article 37, all of which still apply.

Before engaging in a communication activity expected to have a major media impact, the beneficiaries
must inform the JU (see Article 52).

38.1.2 Information on JU funding and support from JU members — Obligation and right to
use the JU logo and the EU emblem

Unless the JU requests or agrees otherwise or unless it is impossible, any communication activity
related to the action (including in electronic form, via social media, etc.) and any infrastructure,
equipment and major results funded by the grant must:

(a) display the JU logo and
(b) display the EU emblem and

(c¢) include the following text:
For communication activities:

“This project has received funding from the SESAR Joint Undertaking (JU) under grant agreement
No 874474. The JU receives support from the European Union’s Horizon 2020 research and innovation
programme and the SESAR JU members other than the Union”.

For infrastructure, equipment and major results:

“This [infrastructure] [equipment][insert type of result] is part of a project that has received funding from
the SESAR Joint Undertaking (JU) under grant agreement No 874474. The JU receives support from the
European Union’s Horizon 2020 research and innovation programme and the SESAR JU members other
than the Union”.
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When displayed together with another logo, the JU logo and the EU emblem must have appropriate
prominence.

For the purposes of their obligations under this Article, the beneficiaries may use the JU logo and the
EU emblem without first obtaining approval from the JU or the Commission.

This does not, however, give them the right to exclusive use.

Moreover, they may not appropriate the JU logo and the EU emblem or any similar trademark or logo,
either by registration or by any other means.

38.1.3 Disclaimer excluding JU responsibility

Any communication activity related to the action must indicate that it reflects only the author's view
and that the JU is not responsible for any use that may be made of the information it contains.

38.2 Communication activities by the JU
38.2.1 Right to use beneficiaries’ materials, documents or information

The JU may use, for its communication and publicising activities, information relating to the action,
documents notably summaries for publication and public deliverables as well as any other material,
such as pictures or audio-visual material received from any beneficiary (including in electronic form).

This does not change the confidentiality obligations in Article 36 and the security obligations in
Article 37, all of which still apply.

If the JU’s use of these materials, documents or information would risk compromising legitimate
interests, the beneficiary concerned may request the JU not to use it (see Article 52).

The right to use a beneficiary’s materials, documents and information includes:

(a) use for its own purposes (in particular, making them available to persons working for the JU
or any other EU institution, body, office or agency or body or institutions in EU Member States;
and copying or reproducing them in whole or in part, in unlimited numbers);

(b) distribution to the public (in particular, publication as hard copies and in electronic or digital
format, publication on the internet, as a downloadable or non-downloadable file, broadcasting
by any channel, public display or presentation, communicating through press information
services, or inclusion in widely accessible databases or indexes);

(c) editing or redrafting for communication and publicising activities (including shortening,
summarising, inserting other elements (such as meta-data, legends, other graphic, visual, audio
or text elements), extracting parts (e.g. audio or video files), dividing into parts, use in a
compilation);

(d) translation;
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(e) giving access in response to individual requests under Regulation No 1049/20012%7, without
the right to reproduce or exploit;

(f) storage in paper, electronic or other form;
(g) archiving, in line with applicable document-management rules, and

(h) the right to authorise third parties to act on its behalf or sub-license the modes of use set out
in Points (b), (¢), (d) and (f) to third parties if needed for the communication and publicising
activities of the JU.

If the right of use is subject to rights of a third party (including personnel of the beneficiary), the
beneficiary must ensure that it complies with its obligations under this Agreement (in particular, by
obtaining the necessary approval from the third parties concerned).

Where applicable (and if provided by the beneficiaries), the JU will insert the following information:

“© —[year] — [name of the copyright owner]. All rights reserved. Licensed to the SESAR Joint Undertaking
under conditions.”

38.3 Consequences of non-compliance

If a beneficiary breaches any of its obligations under this Article, the grant may be reduced (see
Article 43).

Such breaches may also lead to any of the other measures described in Chapter 6.

ARTICLE 39 — PROCESSING OF PERSONAL DATA

39.1 Processing of personal data by the JU and the Commission

Any personal data under the Agreement will be processed by the JU or the Commission under

Regulation No 45/2001%® and according to the ‘notifications of the processing operations’ to the Data
Protection Officer (DPO) of the JU or the Commission (publicly accessible in the DPO register).

Such data will be processed by the ‘data controller’ of the JU or the Commission for the purposes
of implementing, managing and monitoring the Agreement or protecting the financial interests of the
JU, EU or Euratom (including checks, reviews, audits and investigations; see Article 22).

The persons whose personal data are processed have the right to access and correct their own personal
data. For this purpose, they must send any queries about the processing of their personal data to the
data controller, via the contact point indicated in the ‘privacy statement’ that are published on the JU
and the Commission websites.

They also have the right to have recourse at any time to the European Data Protection Supervisor
(EDPS).

27 Regulation (EC) No 1049/2001 of the European Parliament and of the Council of 30 May 2001 regarding public access
to European Parliament, Council and Commission documents, OJ L 145, 31.5.2001, p. 43.

28 Regulation (EC) No 45/2001 of the European Parliament and of the Council of 18 December 2000 on the protection
of individuals with regard to the processing of personal data by the Community institutions and bodies and on the free
movement of such data (OJ L 8, 12.01.2001, p. 1).
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39.2 Processing of personal data by the beneficiaries

The beneficiaries must process personal data under the Agreement in compliance with applicable EU
and national law on data protection (including authorisations or notification requirements).

The beneficiaries may grant their personnel access only to data that is strictly necessary for
implementing, managing and monitoring the Agreement.

The beneficiaries must inform the personnel whose personal data are collected and processed by the
JU or the Commission. For this purpose, they must provide them with the privacy statement(s) (see
above), before transmitting their data to the JU or the Commission.

39.3 Consequences of non-compliance

If a beneficiary breaches any of its obligations under Article 39.2, the JU may apply any of the
measures described in Chapter 6.

ARTICLE 40 — ASSIGNMENTS OF CLAIMS FOR PAYMENT AGAINST THE JU

The beneficiaries may not assign any of their claims for payment against the JU to any third party,
except if approved by the JU on the basis of a reasoned, written request by the coordinator (on behalf
of the beneficiary concerned).

If the JU has not accepted the assignment or the terms of it are not observed, the assignment will
have no effect on it.

In no circumstances will an assignment release the beneficiaries from their obligations towards the JU.

CHAPTER 5 DIVISION OF BENEFICIARIES’ ROLES AND RESPONSIBILITIES
— RELATIONSHIP WITH COMPLEMENTARY BENEFICIARIES —
RELATIONSHIP WITH PARTNERS OF A JOINT ACTION

ARTICLE 41 — DIVISION OF BENEFICIARIES’ ROLES AND RESPONSIBILITIES
— RELATIONSHIP WITH COMPLEMENTARY BENEFICIARIES —
RELATIONSHIP WITH PARTNERS OF A JOINT ACTION

41.1 Roles and responsibility towards the JU

The beneficiaries have full responsibility for implementing the action and complying with the
Agreement.

The beneficiaries are jointly and severally liable for the technical implementation of the action as
described in Annex 1. If a beneficiary fails to implement its part of the action, the other beneficiaries
become responsible for implementing this part (without being entitled to any additional JU funding
for doing so), unless the JU expressly relieves them of this obligation.

The financial responsibility of each beneficiary is governed by Article 44.

41.2 Internal division of roles and responsibilities
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The internal roles and responsibilities of the beneficiaries are divided as follows:

(a) Each beneficiary must:

(1) keep information stored in the Participant Portal Beneficiary Register (via the electronic
exchange system) up to date (see Article 17);

(i) inform the coordinator immediately of any events or circumstances likely to affect
significantly or delay the implementation of the action (see Article 17);

(iii) submit to the coordinator in good time:

- individual financial statements for itself and its linked third parties and, if required,
certificates on the financial statements (see Article 20);

- the data needed to draw up the technical reports (see Article 20);

- ethics committee opinions and notifications or authorisations for activities raising
ethical issues (see Article 34);

- any other documents or information required by the JU under the Agreement, unless the
Agreement requires the beneficiary to submit this information directly to the JU.

(b) The coordinator must:
(1) monitor that the action is implemented properly (see Article 7);

(i) act as the intermediary for all communications between the beneficiaries and the JU (in
particular, providing the JU with the information described in Article 17), unless the
Agreement specifies otherwise;

(i) request and review any documents or information required by the JU and verify their
completeness and correctness before passing them on to the JU;

(iv) submit the deliverables and reports to the JU (see Articles 19 and 20);

(v) ensure that all payments are made to the other beneficiaries without unjustified delay (see
Article 21);

(vi) inform the JU of the amounts paid to each beneficiary, when required under the Agreement
(see Articles 44 and 50) or requested by the JU.

The coordinator may not delegate or subcontract the above-mentioned tasks to any other
beneficiary or third party (including linked third parties).

41.3 Internal arrangements between beneficiaries — Consortium agreement

Not applicable

41.4 Relationship with complementary beneficiaries — Collaboration agreement

The beneficiaries must conclude a written ‘collaboration agreement’ with the complementary
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beneficiaries to coordinate the work under the Agreement and the complementary grant agreement(s)
(see Article 2), covering for instance:

- efficient decision making processes and
- settlement of disputes.
The collaboration agreement must not contain any provision contrary to the Agreement.

The beneficiaries and complementary beneficiaries must create and participate in common boards
and advisory structures to decide on collaboration and synchronisation of activities, including on
management of outcomes, common approaches towards standardisation, SME involvement, links with
regulatory and policy activities, and commonly shared dissemination and awareness raising activities.

The beneficiaries must give access to their results to the complementary beneficiaries, for the purposes
of the complementary grant agreement(s) (see Article 31.6).

The beneficiaries must share the technical reports (see Article 20.3 and 20.4). The confidentiality
obligations in Article 36 apply.

41.5 Relationship with partners of a joint action — Coordination agreement

Not applicable

CHAPTER 6 REJECTION OF COSTS — REDUCTION OF THE GRANT —
RECOVERY — SANCTIONS — DAMAGES — SUSPENSION —
TERMINATION — FORCE MAJEURE

SECTION 1 REJECTION OF COSTS — REDUCTION OF THE GRANT — RECOVERY
— SANCTIONS

ARTICLE 42 — REJECTION OF INELIGIBLE COSTS

42.1 Conditions

The JU will — after termination of the participation of a beneficiary, at the time of an interim
payment, at the payment of the balance or afterwards — reject any costs which are ineligible (see
Article 6), in particular following checks, reviews, audits or investigations (see Article 22).

The rejection may also be based on the extension of findings from other grants to this grant (see
Article 22.5.2).

42.2 Ineligible costs to be rejected — Calculation — Procedure
Ineligible costs will be rejected in full.

If the rejection of costs does not lead to a recovery (see Article 44), the JU will formally notify
the coordinator or beneficiary concerned of the rejection of costs, the amounts and the reasons why
(if applicable, together with the notification of amounts due; see Article 21.5). The coordinator or
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beneficiary concerned may — within 30 days of receiving notification — formally notify the JU of
its disagreement and the reasons why.

If the rejection of costs leads to a recovery, the JU will follow the contradictory procedure with pre-
information letter set out in Article 44.

42.3 Effects

If the JU rejects costs at the time of an interim payment or the payment of the balance, it will deduct
them from the total eligible costs declared, for the action, in the periodic or final summary financial
statement (see Articles 20.3 and 20.4). It will then calculate the interim payment or payment of the
balance as set out in Articles 21.3 or 21.4.

If the JU rejects costs after termination of the participation of a beneficiary, it will deduct them
from the costs declared by the beneficiary in the termination report and include the rejection in the
calculation after termination (see Article 50.2 and 50.3).

If the JU — after an interim payment but before the payment of the balance — rejects costs
declared in a periodic summary financial statement, it will deduct them from the total eligible costs
declared, for the action, in the next periodic summary financial statement or in the final summary
financial statement. It will then calculate the interim payment or payment of the balance as set out
in Articles 21.3 or 21.4.

If the JU rejects costs after the payment of the balance, it will deduct the amount rejected from the
total eligible costs declared, by the beneficiary, in the final summary financial statement. It will then
calculate the revised final grant amount as set out in Article 5.4.

ARTICLE 43 — REDUCTION OF THE GRANT

43.1 Conditions

The JU may — after termination of the participation of a beneficiary, at the payment of the
balance or afterwards — reduce the grant amount (see Article 5.1), if :

(a) abeneficiary (or a natural person who has the power to represent or take decisions on its behalf)
has committed:

(i) substantial errors, irregularities or fraud or

(i) serious breach of obligations under the Agreement or during the award procedure
(including improper implementation of the action, submission of false information,
failure to provide required information, breach of ethical principles) or

(b) a beneficiary (or a natural person who has the power to represent or take decision on its behalf)
has committed — in other EU or Euratom grants awarded to it under similar conditions —
systemic or recurrent errors, irregularities, fraud or serious breach of obligations that have a
material impact on this grant (extension of findings from other grants to this grant; see
Article 22.5.2).

43.2 Amount to be reduced — Calculation — Procedure
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The amount of the reduction will be proportionate to the seriousness of the errors, irregularities or
fraud or breach of obligations.

Before reduction of the grant, the JU will formally notify a ‘pre-information letter’ to the coordinator
or beneficiary concerned:

- informing it of its intention to reduce the grant, the amount it intends to reduce and the reasons
why and

- inviting it to submit observations within 30 days of receiving notification.

If the JU does not receive any observations or decides to pursue reduction despite the observations
it has received, it will formally notify confirmation of the reduction (if applicable, together with the
notification of amounts due; see Article 21).

43.3 Effects

If the JU reduces the grant after termination of the participation of a beneficiary, it will calculate
the reduced grant amount for that beneficiary and then determine the amount due to that beneficiary
(see Article 50.2 and 50.3).

If the JU reduces the grant at the payment of the balance, it will calculate the reduced grant amount
for the action and then determine the amount due as payment of the balance (see Articles 5.3.4 and
21.4).

If the JU reduces the grant after the payment of the balance, it will calculate the revised final
grant amount for the beneficiary concerned (see Article 5.4). If the revised final grant amount for
the beneficiary concerned is lower than its share of the final grant amount, the JU will recover the
difference (see Article 44).

ARTICLE 44 — RECOVERY OF UNDUE AMOUNTS

44.1 Amount to be recovered — Calculation — Procedure

The JU will — after termination of the participation of a beneficiary, at the payment of the
balance or afterwards — claim back any amount that was paid, but is not due under the Agreement.

Each beneficiary’s financial responsibility in case of recovery is limited to its own debt (including
undue amounts paid by the JU for costs declared by its linked third parties), except for the amount
retained for the Guarantee Fund (see Article 21.4).

44.1.1 Recovery after termination of a beneficiary’s participation

If recovery takes place after termination of a beneficiary’s participation (including the coordinator),
the JU will claim back the undue amount from the beneficiary concerned, by formally notifying it a
debit note (see Article 50.2 and 50.3). This note will specify the amount to be recovered, the terms
and the date for payment.

If payment is not made by the date specified in the debit note, the JU will recover the amount:

(a) by ‘offsetting’ it — without the beneficiary’s consent — against any amounts owed to the
beneficiary concerned by the JU.
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In exceptional circumstances, to safeguard the EU’s or JU’s financial interests, the JU may
offset before the payment date specified in the debit note;

(b) if a linked third party has accepted joint and several liability (see Article 14), by holding the
third party liable up to the maximum JU contribution indicated, for the linked third party, in
the estimated budget (see Annex 2) and/or

(c) by taking legal action (see Article 57).

If payment is not made by the date specified in the debit note, the amount to be recovered (see above)
will be increased by late-payment interest at the rate set out in Article 21.11, from the day following
the payment date in the debit note, up to and including the date the JU receives full payment of the
amount.

Partial payments will be first credited against expenses, charges and late-payment interest and then
against the principal.

Bank charges incurred in the recovery process will be borne by the beneficiary, unless
Directive 2007/64/EC* applies.

44.1.2 Recovery at payment of the balance

If the payment of the balance takes the form of a recovery (see Article 21.4), the JU will formally
notify a ‘pre-information letter’ to the coordinator:

- informing it of its intention to recover, the amount due as the balance and the reasons why;

- specifying that it intends to deduct the amount to be recovered from the amount retained for
the Guarantee Fund;

- requesting the coordinator to submit a report on the distribution of payments to the beneficiaries
within 30 days of receiving notification, and

- inviting the coordinator to submit observations within 30 days of receiving notification.

If no observations are submitted or the JU decides to pursue recovery despite the observations it has
received, it will confirm recovery (together with the notification of amounts due; see Article 21.5)
and:

- pay the difference between the amount to be recovered and the amount retained for the
Guarantee Fund, if the difference is positive or

- formally notify to the coordinator a debit note for the difference between the amount to be
recovered and the amount retained for the Guarantee Fund, if the difference is negative. This
note will also specify the terms and the date for payment.

If the coordinator does not repay the JU by the date in the debit note and has not submitted the report

2 Directive 2007/64/EC of the European Parliament and of the Council of 13 November 2007 on payment services
in the internal market amending Directives 97/7/EC, 2002/65/EC, 2005/60/EC and 2006/48/EC and repealing
Directive 97/5/EC (OJ L 319, 05.12.2007, p. 1).

68



Grant Agreement number: 874474 — PJ13 - W2 ERICA — H2020-SESAR-2019-1

BB Associated with ddREheRe Kl &/Proaddy!tio¥A 1/2010

on the distribution of payments: the JU will recover the amount set out in the debit note from the
coordinator (see below).

If the coordinator does not repay the JU by the date in the debit note, but has submitted the report on
the distribution of payments: the JU will:

(a) identify the beneficiaries for which the amount calculated as follows is negative:

{{{{beneﬁciary’s costs declared in the final summary financial statement and approved by the JU
multiplied by the reimbursement rate set out in Article 5.2 for the beneficiary concerned

plus

its linked third parties’ costs declared in the final summary financial statement and approved by the JU
multiplied by the reimbursement rate set out in Article 5.2 for each linked third party concerned}

divided by

the JU contribution for the action calculated according to Article 5.3. 1}
multiplied by

the final grant amount (see Article 5.3)},

minus

{pre-financing and interim payments received by the beneficiary} }

(b) formally notify to each beneficiary identified according to point (a) a debit note specifying the
terms and date for payment. The amount of the debit note is calculated as follows:

{{amount calculated according to point (a) for the beneficiary concerned
divided by

the sum of the amounts calculated according to point (a) for all the beneficiaries identified according
to point (a)}

multiplied by
the amount set out in the debit note formally notified to the coordinator}.

If payment is not made by the date specified in the debit note, the JU will recover the amount:

(a) by offsetting it — without the beneficiary’s consent — against any amounts owed to the
beneficiary concerned by the JU.

In exceptional circumstances, to safeguard the EU’s or JU’s financial interests, the JU may
offset before the payment date specified in the debit note;

(b) by drawing on the Guarantee Fund. The JU will formally notify the beneficiary concerned
the debit note on behalf of the Guarantee Fund and recover the amount:

(1) ifalinked third party has accepted joint and several liability (see Article 14), by holding
the third party liable up to the maximum JU contribution indicated, for the linked third
party, in the estimated budget (see Annex 2) and/or

(1) by taking legal action (see Article 57).
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If payment is not made by the date in the debit note, the amount to be recovered (see above) will be
increased by late-payment interest at the rate set out in Article 21.11, from the day following the
payment date in the debit note, up to and including the date the JU receives full payment of the amount.

Partial payments will be first credited against expenses, charges and late-payment interest and then
against the principal.

Bank charges incurred in the recovery process will be borne by the beneficiary, unless
Directive 2007/64/EC applies.

44.1.3 Recovery of amounts after payment of the balance

If, for a beneficiary, the revised final grant amount (see Article 5.4) is lower than its share of the final
grant amount, it must repay the difference to the JU.

The beneficiary’s share of the final grant amount is calculated as follows:

{{{beneﬁciary’s costs declared in the final summary financial statement and approved by the JU multiplied by
the reimbursement rate set out in Article 5.2 for the beneficiary concerned

plus

its linked third parties’ costs declared in the final summary financial statement and approved by the JU
multiplied by the reimbursement rate set out in Article 5.2 for each linked third party concerned}

divided by
the JU contribution for the action calculated according to Article 5.3. 1}

multiplied by

the final grant amount (see Article 5.3)}.

If the coordinator has not distributed amounts received (see Article 21.7), the JU will also recover
these amounts.

The JU will formally notify a pre-information letter to the beneficiary concerned:
- informing it of its intention to recover, the due amount and the reasons why and
- inviting it to submit observations within 30 days of receiving notification.

If no observations are submitted or the JU decides to pursue recovery despite the observations it has
received, it will confirm the amount to be recovered and formally notify to the beneficiary concerned
a debit note. This note will also specify the terms and the date for payment.

If payment is not made by the date specified in the debit note, the JU will recover the amount:

(a) by offsetting it — without the beneficiary’s consent — against any amounts owed to the
beneficiary concerned by the JU.

In exceptional circumstances, to safeguard the EU’s or JU’s financial interests, the JU may
offset before the payment date specified in the debit note;
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(b) by drawing on the Guarantee Fund. The JU will formally notify the beneficiary concerned
the debit note on behalf of the Guarantee Fund and recover the amount:

(1) 1falinked third party has accepted joint and several liability (see Article 14), by holding
the third party liable up to the maximum JU contribution indicated, for the linked third
party, in the estimated budget (see Annex 2) and/or

(i) by taking legal action (see Article 57).

If payment is not made by the date in the debit note, the amount to be recovered (see above) will be
increased by late-payment interest at the rate set out in Article 21.11, from the day following the date
for payment in the debit note, up to and including the date the JU receives full payment of the amount.

Partial payments will be first credited against expenses, charges and late-payment interest and then
against the principal.

Bank charges incurred in the recovery process will be borne by the beneficiary, unless
Directive 2007/64/EC applies.

ARTICLE 45 — ADMINISTRATIVE SANCTIONS

In addition to contractual measures, the JU may also adopt administrative sanctions under Articles 84
and 89 of the JU Financial Rules read in conjunction with Articles 106 and 131(4) of the Financial
Regulation No 966/2012 (i.e. exclusion from future procurement contracts, grants, prizes and expert
contracts and/or financial penalties).

SECTION 2 LIABILITY FOR DAMAGES

ARTICLE 46 — LIABILITY FOR DAMAGES

46.1 Liability of the JU

The JU cannot be held liable for any damage caused to the beneficiaries or to third parties as a
consequence of implementing the Agreement, including for gross negligence.

The JU cannot be held liable for any damage caused by any of the beneficiaries or third parties involved
in the action, as a consequence of implementing the Agreement.

46.2 Liability of the beneficiaries

Except in case of force majeure (see Article 51), the beneficiaries must compensate the JU for any
damage it sustains as a result of the implementation of the action or because the action was not
implemented in full compliance with the Agreement.

SECTION 3 SUSPENSION AND TERMINATION

ARTICLE 47 — SUSPENSION OF PAYMENT DEADLINE

47.1 Conditions
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The JU may — at any moment — suspend the payment deadline (see Article 21.2 to 21.4) if a request
for payment (see Article 20) cannot be approved because:

(a) it does not comply with the provisions of the Agreement (see Article 20);

(b) the technical or financial reports have not been submitted or are not complete or additional
information is needed, or

(c) there is doubt about the eligibility of the costs declared in the financial statements and additional
checks, reviews, audits or investigations are necessary.

47.2 Procedure
The JU will formally notify the coordinator of the suspension and the reasons why.
The suspension will take effect the day notification is sent by the JU (see Article 52).

If the conditions for suspending the payment deadline are no longer met, the suspension will be lifted
— and the remaining period will resume.

If the suspension exceeds two months, the coordinator may request the JU if the suspension will
continue.

If the payment deadline has been suspended due to the non-compliance of the technical or financial
reports (see Article 20) and the revised report or statement is not submitted or was submitted but is
also rejected, the JU may also terminate the Agreement or the participation of the beneficiary (see
Article 50.3.1(1)).

ARTICLE 48 — SUSPENSION OF PAYMENTS

48.1 Conditions

The JU may — at any moment — suspend payments, in whole or in part and for one or more
beneficiaries, if:

(a) a beneficiary (or a natural person who has the power to represent or take decision on its behalf)
has committed or is suspected of having committed:

(1) substantial errors, irregularities or fraud or

(i) serious breach of obligations under the Agreement or during the award procedure
(including improper implementation of the action, submission of false information,
failure to provide required information, breach of ethical principles) or

(b) a beneficiary (or a natural person who has the power to represent or take decision on its behalf)
has committed — in other JU, EU or Euratom grants awarded to it under similar conditions
— systemic or recurrent errors, irregularities, fraud or serious breach of obligations that have
a material impact on this grant (extension of findings from other grants to this grant; see
Article 22.5.2).

If payments are suspended for one or more beneficiaries, the JU will make partial payment(s) for the
part(s) not suspended. If suspension concerns the payment of the balance, — once suspension is lifted
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— the payment or the recovery of the amount(s) concerned will be considered the payment of the
balance that closes the action.

48.2 Procedure

Before suspending payments, the JU will formally notify the coordinator or beneficiary concerned:
- informing it of its intention to suspend payments and the reasons why and
- inviting it to submit observations within 30 days of receiving notification.

If the JU does not receive observations or decides to pursue the procedure despite the observations
it has received, it will formally notify confirmation of the suspension. Otherwise, it will formally
notify that the suspension procedure is not continued.

The suspension will take effect the day the confirmation notification is sent by the JU.

If the conditions for resuming payments are met, the suspension will be lifted. The JU will formally
notify the coordinator or beneficiary concerned.

During the suspension, the periodic report(s) for all reporting periods except the last one (see
Article 20.3), must not contain any individual financial statements from the beneficiary concerned
and its linked third parties. The coordinator must include them in the next periodic report after the
suspension is lifted or — if suspension is not lifted before the end of the action — in the last periodic
report.

The beneficiaries may suspend implementation of the action (see Article 49.1) or terminate the
Agreement or the participation of the beneficiary concerned (see Article 50.1 and 50.2).

ARTICLE 49 — SUSPENSION OF THE ACTION IMPLEMENTATION

49.1 Suspension of the action implementation, by the beneficiaries
49.1.1 Conditions

The beneficiaries may suspend implementation of the action or any part of it, if exceptional
circumstances — in particular force majeure (see Article 51) — make implementation impossible or
excessively difficult.

49.1.2 Procedure

The coordinator must immediately formally notify to the JU the suspension (see Article 52), stating:
- the reasons why and
- the expected date of resumption.

The suspension will take effect the day this notification is received by the JU.

Once circumstances allow for implementation to resume, the coordinator must immediately formally
notify the JU and request an amendment of the Agreement to set the date on which the action will
be resumed, extend the duration of the action and make other changes necessary to adapt the action
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to the new situation (see Article 55) — unless the Agreement or the participation of a beneficiary has
been terminated (see Article 50).

The suspension will be lifted with effect from the resumption date set out in the amendment. This
date may be before the date on which the amendment enters into force.

Costs incurred during suspension of the action implementation are not eligible (see Article 6).

49.2 Suspension of the action implementation, by the JU
49.2.1 Conditions
The JU may suspend implementation of the action or any part of it, if:

(a) abeneficiary (or a natural person who has the power to represent or take decisions on its behalf)
has committed or is suspected of having committed:

(1) substantial errors, irregularities or fraud or

(i) serious breach of obligations under the Agreement or during the award procedure
(including improper implementation of the action, submission of false information,
failure to provide required information, breach of ethical principles);

(b) abeneficiary (or a natural person who has the power to represent or take decisions on its behalf)
has committed — in other JU, EU or Euratom grants awarded to it under similar conditions
— systemic or recurrent errors, irregularities, fraud or serious breach of obligations that have
a material impact on this grant (extension of findings from other grants to this grant; see
Article 22.5.2), or

(c) the action is suspected of having lost its scientific or technological relevance.
49.2.2 Procedure

Before suspending implementation of the action, the JU will formally notify the coordinator or
beneficiary concerned:

- informing it of its intention to suspend the implementation and the reasons why and
- Inviting it to submit observations within 30 days of receiving notification.

If the JU does not receive observations or decides to pursue the procedure despite the observations
it has received, it will formally notify confirmation of the suspension. Otherwise, it will formally
notify that the procedure is not continued.

The suspension will take effect five days after confirmation notification is received (or on a later date
specified in the notification).

It will be lifted if the conditions for resuming implementation of the action are met.

The coordinator or beneficiary concerned will be formally notified of the lifting and the Agreement
will be amended to set the date on which the action will be resumed, extend the duration of the action
and make other changes necessary to adapt the action to the new situation (see Article 55) — unless
the Agreement has already been terminated (see Article 50).
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The suspension will be lifted with effect from the resumption date set out in the amendment. This date
may be before the date on which the amendment enters into force.

Costs incurred during suspension are not eligible (see Article 6).
The beneficiaries may not claim damages due to suspension by the JU (see Article 46).

Suspension of the action implementation does not affect the JU’s right to terminate the Agreement
or participation of a beneficiary (see Article 50), reduce the grant or recover amounts unduly paid
(see Articles 43 and 44).

ARTICLE 50 — TERMINATION OF THE AGREEMENT OR OF THE PARTICIPATION
OF ONE OR MORE BENEFICIARIES

50.1 Termination of the Agreement, by the beneficiaries
50.1.1 Conditions and procedure
The beneficiaries may terminate the Agreement.
The coordinator must formally notify termination to the JU (see Article 52), stating:
- the reasons why and
- the date the termination will take effect. This date must be after the notification.

If no reasons are given or if the JU considers the reasons do not justify termination, the Agreement
will be considered to have been ‘terminated improperly’.

The termination will take effect on the day specified in the notification.

50.1.2 Effects

The coordinator must — within 60 days from when termination takes effect — submit:
(1) a periodic report (for the open reporting period until termination; see Article 20.3) and
(i1) the final report (see Article 20.4).

If the JU does not receive the reports within the deadline (see above), only costs which are included
in an approved periodic report will be taken into account.

The JU will calculate the final grant amount (see Article 5.3) and the balance (see Article 21.4) on
the basis of the reports submitted. Only costs incurred until termination are eligible (see Article 6).
Costs relating to contracts due for execution only after termination are not eligible.

Improper termination may lead to a reduction of the grant (see Article 43).

After termination, the beneficiaries’ obligations (in particular Articles 20, 22, 23, Section 3 of
Chapter 4, 36, 37, 38, 40, 42, 43 and 44) continue to apply.

50.2 Termination of the participation of one or more beneficiaries, by the beneficiaries
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50.2.1 Conditions and procedure

The participation of one or more beneficiaries may be terminated by the coordinator, on request of
the beneficiary concerned or on behalf of the other beneficiaries.

The coordinator must formally notify termination to the JU (see Article 52) and inform the beneficiary
concerned.

If the coordinator’s participation is terminated without its agreement, the formal notification must be
done by another beneficiary (acting on behalf of the other beneficiaries).

The notification must include:
- the reasons why;

- the opinion of the beneficiary concerned (or proof that this opinion has been requested in
writing);

- the date the termination takes effect. This date must be after the notification, and

- arequest for amendment (see Article 55), with a proposal for reallocation of the tasks and the
estimated budget of the beneficiary concerned (see Annexes 1 and 2) and, if necessary, the
addition of one or more new beneficiaries (see Article 56). If termination takes effect after the
period set out in Article 3, no request for amendment must be included unless the beneficiary
concerned is the coordinator. In this case, the request for amendment must propose a new
coordinator.

If this information is not given or if the JU considers that the reasons do not justify termination, the
participation will be considered to have been terminated improperly.

The termination will take effect on the day specified in the notification.

50.2.2 Effects

The coordinator must — within 30 days from when termination takes effect — submit:
(1) areport on the distribution of payments to the beneficiary concerned and

(i1) if termination takes effect during the period set out in Article 3, a ‘termination report’
from the beneficiary concerned, for the open reporting period until termination, containing
an overview of the progress of the work, an overview of the use of resources, the
individual financial statement and, if applicable, the certificate on the financial statement
(see Articles 20.3 and 20.4).

The information in the termination report must also be included in the periodic report for the next
reporting period (see Article 20.3).

If the request for amendment is rejected by the JU (because it calls into question the decision awarding
the grant or breaches the principle of equal treatment of applicants), the Agreement may be terminated
according to Article 50.3.1(c).

If the request for amendment is accepted by the JU, the Agreement is amended to introduce the
necessary changes (see Article 55).
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The JU will — on the basis of the periodic reports, the termination report and the report on
the distribution of payments — calculate the amount which is due to the beneficiary and if the
(pre-financing and interim) payments received by the beneficiary exceed this amount.

The amount which is due is calculated in the following steps:
Step 1 — Application of the reimbursement rate to the eligible costs

The grant amount for the beneficiary is calculated by applying the reimbursement
rate(s) to the total eligible costs declared by the beneficiary and its linked third parties
in the termination report and approved by the JU.

Only costs incurred by the beneficiary concerned until termination takes effect are
eligible (see Article 6). Costs relating to contracts due for execution only after
termination are not eligible.

Step 2 — Reduction due to substantial errors, irregularities or fraud or serious breach of
obligations

In case of a reduction (see Article 43), the JU will calculate the reduced grant amount
for the beneficiary by deducting the amount of the reduction (calculated in proportion
to the seriousness of the errors, irregularities or fraud or breach of obligations, in
accordance with Article 43.2) from the grant amount for the beneficiary.

If the payments received exceed the amounts due:

- if termination takes effect during the period set out in Article 3 and the request for
amendment is accepted, the beneficiary concerned must repay to the coordinator the amount
unduly received. The JU will formally notify the amount unduly received and request the
beneficiary concerned to repay it to the coordinator within 30 days of receiving notification.
If it does not repay the coordinator, the JU will draw upon the Guarantee Fund to pay the
coordinator and then notify a debit note on behalf of the Guarantee Fund to the beneficiary
concerned (see Article 44);

- 1inall other cases, in particular if termination takes effect after the period set out in Article 3,
the JU will formally notify a debit note to the beneficiary concerned. If payment is not made
by the date in the debit note, the Guarantee Fund will pay to the JU the amount due and the
JU will notify a debit note on behalf of the Guarantee Fund to the beneficiary concerned
(see Article 44);

- if the beneficiary concerned is the former coordinator, it must repay the new coordinator
according to the procedure above, unless:

- termination takes effect after an interim payment and

- the former coordinator has not distributed amounts received as pre-financing or
interim payments (see Article 21.7).

In this case, the JU will formally notify a debit note to the former coordinator. If payment is
not made by the date in the debit note, the Guarantee Fund will pay to the JU the amount due.
The JU will then pay the new coordinator and notify a debit note on behalf of the Guarantee
Fund to the former coordinator (see Article 44).
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If the payments received do not exceed the amounts due: amounts owed to the beneficiary
concerned will be included in the next interim or final payment.

If the JU does not receive the termination report within the deadline (see above), only costs included
in an approved periodic report will be taken into account.

If the JU does not receive the report on the distribution of payments within the deadline (see above),
it will consider that:

- the coordinator did not distribute any payment to the beneficiary concerned and that
- the beneficiary concerned must not repay any amount to the coordinator.

Improper termination may lead to a reduction of the grant (see Article 43) or termination of the
Agreement (see Article 50).

After termination, the concerned beneficiary’s obligations (in particular Articles 20, 22, 23, Section 3
of Chapter 4, 36, 37, 38, 40, 42, 43 and 44) continue to apply.

50.3 Termination of the Agreement or the participation of one or more beneficiaries, by the
JU

50.3.1 Conditions
The JU may terminate the Agreement or the participation of one or more beneficiaries, if:
(a) one or more beneficiaries do not accede to the Agreement (see Article 56);

(b) a change to their legal, financial, technical, organisational or ownership situation (or those
of its linked third parties) is likely to substantially affect or delay the implementation of the
action or calls into question the decision to award the grant;

(c) following termination of participation for one or more beneficiaries (see above), the necessary
changes to the Agreement would call into question the decision awarding the grant or breach
the principle of equal treatment of applicants (see Article 55);

(d) implementation of the action is prevented by force majeure (see Article 51) or suspended by
the coordinator (see Article 49.1) and either:

(1) resumption is impossible, or

(i) the necessary changes to the Agreement would call into question the decision awarding
the grant or breach the principle of equal treatment of applicants;

(e) a beneficiary is declared bankrupt, being wound up, having its affairs administered by the
courts, has entered into an arrangement with creditors, has suspended business activities, or
is subject to any other similar proceedings or procedures under national law;

(f) a beneficiary (or a natural person who has the power to represent or take decisions on its
behalf) has been found guilty of professional misconduct, proven by any means;

(g) abeneficiary does not comply with the applicable national law on taxes and social security;
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(h) the action has lost scientific or technological relevance;
(1) not applicable;
(j) not applicable;

(k) a beneficiary (or a natural person who has the power to represent or take decisions on its
behalf) has committed fraud, corruption, or is involved in a criminal organisation, money
laundering or any other illegal activity;

(I) a beneficiary (or a natural person who has the power to represent or take decisions on its
behalf) has committed:

(1) substantial errors, irregularities or fraud or

(i) serious breach of obligations under the Agreement or during the award procedure
(including improper implementation of the action, submission of false information,
failure to provide required information, breach of ethical principles);

(m) a beneficiary (or a natural person who has the power to represent or take decisions on its
behalf) has committed — in other JU, EU or Euratom grants awarded to it under similar
conditions — systemic or recurrent errors, irregularities, fraud or serious breach of obligations
that have a material impact on this grant (extension of findings from other grants to this
grant; see Article 22.5.2);

(n) despite a specific request by the JU, a beneficiary does not request — through the coordinator
— an amendment to the Agreement to end the participation of one of its linked third parties
or international partners that is in one of the situations under points (e), (f), (g), (k), (1) or (m)
and to reallocate its tasks.

50.3.2 Procedure

Before terminating the Agreement or participation of one or more beneficiaries, the JU will formally
notify the coordinator or beneficiary concerned:

- informing it of its intention to terminate and the reasons why and

- inviting it, within 30 days of receiving notification, to submit observations and — in case of
Point (1.ii) above — to inform the JU of the measures to ensure compliance with the obligations
under the Agreement.

If the JU does not receive observations or decides to pursue the procedure despite the observations
it has received, it will formally notify to the coordinator or beneficiary concerned confirmation of
the termination and the date it will take effect. Otherwise, it will formally notify that the procedure
is not continued.

The termination will take effect:

- for terminations under Points (b), (c), (e), (g), (h), (j), (Li1) and (n) above: on the day specified
in the notification of the confirmation (see above);

- for terminations under Points (a), (d), (f), (i), (k), (1.i) and (m) above: on the day after the
notification of the confirmation is received.
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50.3.3 Effects
(a) for termination of the Agreement:
The coordinator must — within 60 days from when termination takes effect — submit:

(1) a periodic report (for the last open reporting period until termination; see Article 20.3)
and

(i1) a final report (see Article 20.4).

If the Agreement is terminated for breach of the obligation to submit reports (see Articles 20.8
and 50.3.1(1)), the coordinator may not submit any reports after termination.

If the JU does not receive the reports within the deadline (see above), only costs which are
included in an approved periodic report will be taken into account.

The JU will calculate the final grant amount (see Article 5.3) and the balance (see Article 21.4)
on the basis of the reports submitted. Only costs incurred until termination takes effect are
eligible (see Article 6). Costs relating to contracts due for execution only after termination are
not eligible.

This does not affect the JU’s right to reduce the grant (see Article 43) or to impose
administrative sanctions (Article 45).

The beneficiaries may not claim damages due to termination by the JU (see Article 46).

After termination, the beneficiaries’ obligations (in particular Articles 20, 22, 23, Section 3 of
Chapter 4, 36, 37, 38, 40, 42, 43 and 44) continue to apply.

(b) for termination of the participation of one or more beneficiaries:
The coordinator must — within 60 days from when termination takes effect — submit:
(1) areport on the distribution of payments to the beneficiary concerned;

(i1) arequest for amendment (see Article 55), with a proposal for reallocation of the tasks and
estimated budget of the beneficiary concerned (see Annexes 1 and 2) and, if necessary,
the addition of one or more new beneficiaries (see Article 56). If termination is notified
after the period set out in Article 3, no request for amendment must be submitted unless
the beneficiary concerned is the coordinator. In this case the request for amendment must
propose a new coordinator, and

(ii1) if termination takes effect during the period set out in Article 3, a termination
report from the beneficiary concerned, for the open reporting period until termination,
containing an overview of the progress of the work, an overview of the use of resources,
the individual financial statement and, if applicable, the certificate on the financial
statement (see Article 20).

The information in the termination report must also be included in the periodic report for the
next reporting period (see Article 20.3).

If the request for amendment is rejected by the JU (because it calls into question the decision
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awarding the grant or breaches the principle of equal treatment of applicants), the Agreement
may be terminated according to Article 50.3.1(c).

If the request for amendment is accepted by the JU, the Agreement is amended to introduce
the necessary changes (see Article 55).

The JU will — on the basis of the periodic reports, the termination report and the report on
the distribution of payments — calculate the amount which is due to the beneficiary and if the
(pre-financing and interim) payments received by the beneficiary exceed this amount.

The amount which is due is calculated in the following steps:
Step 1 — Application of the reimbursement rate to the eligible costs

The grant amount for the beneficiary is calculated by applying the
reimbursement rate(s) to the total eligible costs declared by the beneficiary
and its linked third parties in the termination report and approved by the JU.

Only costs incurred by the beneficiary concerned until termination takes effect
are eligible (see Article 6). Costs relating to contracts due for execution only
after termination are not eligible.

Step 2 — Reduction due to substantial errors, irregularities or fraud or serious breach
of obligations

In case of a reduction (see Article 43), the JU will calculate the reduced
grant amount for the beneficiary by deducting the amount of the reduction
(calculated in proportion to the seriousness of the errors, irregularities or fraud
or breach of obligations, in accordance with Article 43.2) from the grant
amount for the beneficiary.

If the payments received exceed the amounts due:

- if termination takes effect during the period set out in Article 3 and the request for
amendment is accepted, the beneficiary concerned must repay to the coordinator the
amount unduly received. The JU will formally notify the amount unduly received
and request the beneficiary concerned to repay it to the coordinator within 30 days of
receiving notification. If it does not repay the coordinator, the JU will draw upon the
Guarantee Fund to pay the coordinator and then notify a debit note on behalf of the
Guarantee Fund to the beneficiary concerned (see Article 44);

- in all other cases, in particular if termination takes effect after the period set out in
Article 3, the JU will formally notify a debit note to the beneficiary concerned. If
payment is not made by the date in the debit note, the Guarantee Fund will pay to
the JU the amount due and the JU will notify a debit note on behalf of the Guarantee
Fund to the beneficiary concerned (see Article 44);

- if the beneficiary concerned is the former coordinator, it must repay the new
coordinator according to the procedure above, unless:

- termination takes effect after an interim payment and
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- the former coordinator has not distributed amounts received as pre-financing
or interim payments (see Article 21.7).

In this case, the JU will formally notify a debit note to the former coordinator. If
payment is not made by the date in the debit note, the Guarantee Fund will pay to the
JU the amount due. The JU will then pay the new coordinator and notify a debit note
on behalf of the Guarantee Fund to the former coordinator (see Article 44).

If the payments received do not exceed the amounts due: amounts owed to the beneficiary
concerned will be included in the next interim or final payment.

If the JU does not receive the termination report within the deadline (see above), only costs
included in an approved periodic report will be taken into account.

If the JU does not receive the report on the distribution of payments within the deadline (see
above), it will consider that:

- the coordinator did not distribute any payment to the beneficiary concerned and that
- the beneficiary concerned must not repay any amount to the coordinator.
After termination, the concerned beneficiary’s obligations (in particular Articles 20, 22, 23,

Section 3 of Chapter 4, 36, 37, 38, 40, 42, 43 and 44) continue to apply.

SECTION 4 FORCE MAJEURE

ARTICLE 51 — FORCE MAJEURE

‘Force majeure’ means any situation or event that:

prevents either party from fulfilling their obligations under the Agreement,
- was unforeseeable, exceptional situation and beyond the parties’ control,

- was not due to error or negligence on their part (or on the part of third parties involved in the
action), and

- proves to be inevitable in spite of exercising all due diligence.
The following cannot be invoked as force majeure:

- any default of a service, defect in equipment or material or delays in making them available,
unless they stem directly from a relevant case of force majeure,

- labour disputes or strikes, or
- financial difficulties.

Any situation constituting force majeure must be formally notified to the other party without delay,
stating the nature, likely duration and foreseeable effects.
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The parties must immediately take all the necessary steps to limit any damage due to force majeure
and do their best to resume implementation of the action as soon as possible.

The party prevented by force majeure from fulfilling its obligations under the Agreement cannot be
considered in breach of them.

CHAPTER 7 FINAL PROVISIONS

ARTICLE 52 — COMMUNICATION BETWEEN THE PARTIES

52.1 Form and means of communication

Communication under the Agreement (information, requests, submissions, ‘formal notifications’, etc.)
must:

- be made in writing and
- bear the number of the Agreement.

All communication must be made through the Participant Portal electronic exchange system and using
the forms and templates provided there.

If — after the payment of the balance — the JU finds that a formal notification was not accessed, a
second formal notification will be made by registered post with proof of delivery (‘formal notification
on paper’). Deadlines will be calculated from the moment of the second notification.

Communications in the electronic exchange system must be made by persons authorised according to
the Participant Portal Terms & Conditions. For naming the authorised persons, each beneficiary must
have designated — before the signature of this Agreement — a ‘legal entity appointed representative
(LEAR)’. The role and tasks of the LEAR are stipulated in his/her appointment letter (see Participant
Portal Terms & Conditions).

If the electronic exchange system is temporarily unavailable, instructions will be given on the JU and
Commission websites.

52.2 Date of communication

Communications are considered to have been made when they are sent by the sending party (i.e. on
the date and time they are sent through the electronic exchange system).

Formal notifications through the electronic exchange system are considered to have been made when
they are received by the receiving party (i.e. on the date and time of acceptance by the receiving party,
as indicated by the time stamp). A formal notification that has not been accepted within 10 days after
sending is considered to have been accepted.

Formal notifications on paper sent by registered post with proof of delivery (only after the payment
of the balance) are considered to have been made on either:

- the delivery date registered by the postal service or

- the deadline for collection at the post office.
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If the electronic exchange system is temporarily unavailable, the sending party cannot be considered
in breach of its obligation to send a communication within a specified deadline.

52.3 Addresses for communication
The electronic exchange system must be accessed via the following URL:

https://ec.europa.eu/research/participants/portal/desktop/en/projects/

The JU will formally notify the coordinator and beneficiaries in advance any changes to this URL.

Formal notifications on paper (only after the payment of the balance) addressed to the JU must be
sent to the official mailing address indicated on the JU’s website.

Formal notifications on paper (only after the payment of the balance) addressed to the beneficiaries
must be sent to their legal address as specified in the Participant Portal Beneficiary Register.

ARTICLE 53 — INTERPRETATION OF THE AGREEMENT

53.1 Precedence of the Terms and Conditions over the Annexes
The provisions in the Terms and Conditions of the Agreement take precedence over its Annexes.

Annex 2 takes precedence over Annex 1.

53.2 Privileges and immunities

Nothing in the Agreement may be interpreted as a waiver of any privileges or immunities accorded
to the EUROCONTROL - EUROPEAN ORGANISATION FOR THE SAFETY OF AIR NAVIGATION
by its constituent documents or international law.

ARTICLE 54 — CALCULATION OF PERIODS, DATES AND DEADLINES

In accordance with Regulation No 1182/71°°, periods expressed in days, months or years are calculated
from the moment the triggering event occurs.

The day during which that event occurs is not considered as falling within the period.

ARTICLE 55 — AMENDMENTS TO THE AGREEMENT

55.1 Conditions

The Agreement may be amended, unless the amendment entails changes to the Agreement which
would call into question the decision awarding the grant or breach the principle of equal treatment
of applicants.

Amendments may be requested by any of the parties.

30 Regulation (EEC, Euratom) No 1182/71 of the Council of 3 June 1971 determining the rules applicable to periods, dates
and time-limits (OJ L 124, 8.6.1971, p. 1).
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55.2 Procedure

The party requesting an amendment must submit a request for amendment signed in the electronic
exchange system (see Article 52).

The coordinator submits and receives requests for amendment on behalf of the beneficiaries (see
Annex 3).

If a change of coordinator is requested without its agreement, the submission must be done by another
beneficiary (acting on behalf of the other beneficiaries).

The request for amendment must include:
- the reasons why;
- the appropriate supporting documents, and

- for a change of coordinator without its agreement: the opinion of the coordinator (or proof that
this opinion has been requested in writing).

The JU may request additional information.

If the party receiving the request agrees, it must sign the amendment in the electronic exchange system
within 45 days of receiving notification (or any additional information the JU has requested). If it
does not agree, it must formally notify its disagreement within the same deadline. The deadline may
be extended, if necessary for the assessment of the request. If no notification is received within the
deadline, the request is considered to have been rejected

An amendment enters into force on the day of the signature of the receiving party.

An amendment takes effect on the date agreed by the parties or, in the absence of such an agreement,
on the date on which the amendment enters into force.

ARTICLE 56 — ACCESSION TO THE AGREEMENT

56.1 Accession of the beneficiaries mentioned in the Preamble

The other beneficiaries must accede to the Agreement by signing the Accession Form (see Annex 3) in
the electronic exchange system (see Article 52) within 30 days after its entry into force (see Article 58)
and for beneficiaries for which the JU has requested joint and several liability of a linked third party,
by also submitting — at accession — a declaration on joint and several liability (see Annex 3a) signed
by the third party.

They will assume the rights and obligations under the Agreement with effect from the date of its entry
into force (see Article 58).

If a beneficiary does not accede to the Agreement within the above deadline, the coordinator must
— within 30 days — request an amendment to make any changes necessary to ensure proper
implementation of the action. This does not affect the JU’s right to terminate the Agreement (see
Article 50).

56.2 Addition of new beneficiaries

85



Grant Agreement number: 874474 — PJ13 - W2 ERICA — H2020-SESAR-2019-1

B Associated with dd&%@éﬁé%e%‘é&ﬂ%mn&%'Iiizi_/)il/zolg

In justified cases, the beneficiaries may request the addition of a new beneficiary.

For this purpose, the coordinator must submit a request for amendment in accordance with Article 55.
It must include an Accession Form (see Annex 3) signed by the new beneficiary in the electronic
exchange system (see Article 52).

New beneficiaries must assume the rights and obligations under the Agreement with effect from the
date of their accession specified in the Accession Form (see Annex 3).

ARTICLE 57 — APPLICABLE LAW AND SETTLEMENT OF DISPUTES

57.1 Applicable law

The Agreement is governed by the applicable EU law, supplemented if necessary by the law of
Belgium.

57.2 Dispute settlement

If a dispute concerning the interpretation, application or validity of the Agreement cannot be settled
amicably, the General Court — or, on appeal, the Court of Justice of the European Union — has sole
jurisdiction. Such actions must be brought under Article 272 of the Treaty on the Functioning of the
EU (TFEU).

As an exception, if such a dispute is between the JU and SINTEF AS, the competent Belgian courts
have sole jurisdiction.

As an exception, for the following beneficiaries:

- EUROCONTROL - EUROPEAN ORGANISATION FOR THE SAFETY OF AIR
NAVIGATION

such disputes must — if they cannot be settled amicably — be referred to arbitration. Each party
must formally notify to the other party its intention of resorting to arbitration and the identity of the
arbitrator. The Permanent Court of Arbitration Optional Rules for Arbitration Involving International
Organisations and States in force at the date of entry into force of the Agreement will apply. The
appointing authority will be the Secretary-General of the Permanent Court of Arbitration following
a written request submitted by either party. The arbitration proceedings must take place in Brussels
and the language used in the arbitral proceedings will be English. The arbitral award will be binding
on all parties and will not be subject to appeal.

If a dispute concerns administrative sanctions or offsetting, the beneficiaries must bring action before
the General Court — or, on appeal, the Court of Justice of the European Union — under Article 263
TFEU.
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ARTICLE 58 — ENTRY INTO FORCE OF THE AGREEMENT

The Agreement will enter into force on the day of signature by the JU or the coordinator, depending
on which is later.

SIGNATURES

For the coordinator For the JU

cinzia berteotti with ECAS id n002pic2 signed in the Signed by Florian GUILLERMET with ECAS id iguillfl as
Participant Portal on 25/11/2019 at 17:34:10 (transaction id an authorised representative on 26-11-2019 10:25:31
Sigld-157018- (transaction id Sigld-162504-
D3cKrSghMauVpxhVAzGeopbyeOlzygiMbnzsRqPrzTev5B 2zPg5uEj8wCYIYQJKO74GgD0avB1wcAlm1CArstX8E
IGgFOItufTzgAvSUUrR59CvijndyS4PBbjHzGk89som- 1nJIh0GWrRFhzgkEC3c1XVeDGYa5hOTiRon1tb4MS

rSOvSrmBGYCg83u8ulLaUrK-

: V5zW-rSOvSrmBGYCg83u8ulLaUrK-
30ZGvKzI01i09nJwZPXgbkPgWZ0o6k4TZCJBNbPpFsKe). 6M232dLJtLvVVHfoq1%N26HSQavrCsTcWthBchssv)
Timestamp by third party at

Mon Nov 25 17:34:17 CET 2019 Tue Nov 26 10:25:35 CET 2019
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1.1. The project summary

Project Number ' 874474 Project Acronym PJ13 - W2 ERICA

One form per project
General information

Project title Enable RPAS Insertion in Controlled Airspace
Starting date * 01/12/2019
Duration in months ° 37
Call (part) identifier ® H2020-SESAR-2019-1
oo SESAR-IR-VLD-WAVE2-11-2019
PJ.13 W2 IFR RPAS
Fixed EC Keywords
RPAS, unmanned aircraft, Air Traffic Insertion, Detect and Avoid, IFR, Air Traffic
Free keywords Management, accommodation, integration, controlled airspace, regulation, Collision

Avoidance

Abstract ’

Remotely Piloted Aircraft Systems (RPAS) have positively impacted civil and military applications. RPAS access

to non-segregated airspace is essential to exploit their full capabilities, offering new services to the community

and enabling market opportunities with huge economy benefits. To make insertion of RPAS into the ATM system

a success, key challenges have to be addressed: to design a harmonised way to operate in nominal and emergency
conditions; that RPAS do not adversely impact operations of existing airspace users; to ensure interoperability with
current safety nets; to develop common standards and procedures.

ERICA will assess operational and technical capabilities to allow RPAS to safely operate (in nominal and emergency
conditions) in controlled airspace (class A to C) and will develop and validate solutions without negative impacts

on air traffic. A Detect and Avoid system for the “collision avoidance” and “remain well clear” functions will be
developed. A framework for inserting RPAS into the non-segregated airspace will be developed in two streams:
“Accommodation”, with platforms, missions and applications to meet the initial demand, exploiting existing
capabilities, and “Integration”, to reach the final objective.

The benefits expected from the project are: developing recognised European RPAS operations in non-segregated
airspace; enabling civil and military RPAS, fixed and rotary wing aircraft, to operate mixed with the manned

traffic under a single European sky; increasing RPAS access to the airspace and equity with conventional traffic;
contributions to regulatory and standardisation bodies; assuring interoperability with ATM system within and outside
Europe; Safety, Human Performance and Cyber Security KPAs will also be investigated.

The ERICA partnership, which consists of expert ANSPs, Industry and R&D stakeholders, brings the essential assets
to deliver the RPAS integration with a common European view, the key for the success of the Project.
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1.2. List of Beneficiaries
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Project Number ' 874474 Project Acronym * PJ13 - W2 ERICA
Project | Project
No |Name Short name Country entry exit
month® | month

1 |LEONARDO - SOCIETA PER AZIONI LEONARDO Italy 1 37

2 | AIRBUS AIRBUS SAS France 1 37

oA N Netetnss 1|7

4 | VALSTYBES IMONE ORO NAVIGACIJA |ON (B4) Lithuania 1 37

5 ggl\;viléﬁRAz?\gjch ZEGLUGI PANSA (B4) Poland 1 37

6 |LUFTFARTSVERKET LFV/COOPANS Sweden 1 37

7 | DASSAULT AVIATION DAV France 1 37

8 ggﬁg}gﬁgﬁ i?EIS{FERIjIIIEICEES DELA DSNA France 1 37

9 |ENAIRE ENAIRE Spain 1 37

10 | ENAV SPA ENAV Italy 1 37
EUROCONTROL - EUROPEAN

11 | ORGANISATION FOR THE SAFETY OF EUROCONTROL Belgium 1 37
AIR NAVIGATION

12 | FREQUENTIS AG FRQ (FSP) Austria 1 37
HUNGAROCONTROL MAGYAR

5 [LOHORGALIOLONAT N
RESZVENYTARSASAG

14 |HONEYWELL AEROSPACE Honeywell SAS France 1 37

15 |INDRA SISTEMAS SA INDRA Spain 1 37

16 | SAAB AKTIEBOLAG SAAB Sweden 1 37

17 ES&SPEEI?YROUTE) PUBLICLIMITED | (7 United Kingdom | 1 37

18 | THALES LAS FRANCE SAS THALES AIR SYS France 1 37

19 | THALES AVS FRANCE SAS THALES AVS France 1 37

20 gi/[SB%EUTSCHE FLUGSICHERUNG DFS Germany 1 37

71 DEUTSCHES ZENTRUM FUER LUFT - DLR Germany | 37
UND RAUMFAHRT EV

22 EIEZI%\]I?}IEEQOS\;],EAI%?IIPII} (g)];;?{iU CESKE ANS CR (B4) Czechia 1 37
LETOVE PREVADZKOVE SLUZBY

23 | SLOVENSKEJ REPUBLIKY, STATNY LPS SR (B4) Slovakia 1 37
PODNIK
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Project | Project
No |Name Short name Country entry exit
month® | month

AUSTRO CONTROL OSTERREICHISCHE

24 | GESELLSCHAFT FUR ZIVILLUFTFAHRT | ACG/COOPANS Austria 1 37
MBH
25 CROATIA CONTROL, CROATIAN AIR CCL/COOPANS Croatia | 37

NAVIGATION SERVICES LTD

UDARAS EITLIOCHTA NA HEIREANN
26| THE IRISH AVIATION AUTHORITY IAA/COOPANS Ireland 1 37

27 |NAVIAIR Naviair/COOPANS Denmark 1 37
28 | ATOS BELGIUM ATOS (FSP) Belgium 1 37
29 | AIRTEL ATN LIMITED AIRTEL Ireland 1 37
30 |SINTEF AS SINTEF Norway 1 37
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1.3.1. WT1 List of work packages

WP . Person- Start End
Number’ WP Title Lead beneficiary” months" | month”” | month"
WP1 Management 1 - LEONARDO 36.00 1 37
WP2 Collision avoidance for IFR RPAS 11 - EUROCONTROL 869.08 2 37
WS Cantion in Amspace Chss A to €| 107 ENAV N LI L
WP4 Ethics requirements 1 - LEONARDO N/A 1 37

Total | 2,352.66
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1.3.2. WT2 list of deliverables
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Due
Deli bl WP Di inati .
¢ 1veral a § Deliverable Title o| Lead beneficiary Type15 1ss?:mna o Date (in
Number number level "
months)
Confidential,
only for members
DI Project Management WP1 | - LEONARDO Report qf the cpnsortmm 3
Plan (including the
Commission
Services)
D1.2 Final Project Report WP1 1 - LEONARDO Report Public 35
Confidential,
only for members
Management Progress of the consortium
D1.3 Report (Y1) WPI 1 - LEONARDO Report (including the 11
Commission
Services)
Confidential,
only for members
Management Progress of the consortium
D1.4 Report (Y2) WP1 1 - LEONARDO Report (including the 23
Commission
Services)
D2.1 igg{“"“ HI-V3Data [\wp) || EUROCONTROL |Report Public 34
D3.1 solution 115 - V3 Data | wps 19 Enav Report Public 35
Pack
D3.2 Solution 117-V2Data | yp3 |19 ENAV Report Public 35
Pack
Confidential,
only for members
D4.1 H - Requirement No. 1 |WP4 |1 - LEONARDO Ethics of the consortium | ,
(including the
Commission
Services)
Confidential,
only for members
D42 POPD - Requirement WP4 1 - LEONARDO Ethics qf the clonsortlum 3
No. 2 (including the
Commission
Services)
Confidential,
only for members
D43 GEN - Requirement | wp) || _ L EONARDO Ethics of the consortium | ,
No. 3 (including the
Commission
Services)
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1.3.3. WT3 Work package descriptions

Work package number®° | WP1 Lead beneficiary "’ 1 - LEONARDO
Work package title Management
Start month 1 | End month 37

Coordination and monitoring of project’s progress to accomplish the main objectives regarding time and resources.
Coordinate with SESAR 2020 programme and fulfil the administrative requirements of the grant agreement.

Coordination of Dissemination and Exploitation plan preparation and further related activities. Risk management
according to the current practices of the SESAR programme.

Description of work and role of partners

WP1 - Management [Months: 1-37]

LEONARDO

Project Management and Coordination (M1-M37). Day-to-day monitoring and control of project progress with respect
to project objectives, timetable and acceptance of deliverables. Responsible to carry out the main management activities
at project level and the reporting process, and assure timed delivery. Meetings to be organized: Review meeting with
SJU (annual), PMB (monthly TelCo, on demand), EPMB (annual and on demand). The Project Manager (PM), together
with the PMB and EPMB, will act as project steering committee. Change requests will be handled by the committee
to allow flexibility.

Project Quality Management and Standardisation (M1-M37). The coordinator will ensure the quality of the project. A
project management handbook has been produced by SJU to define certain processes.

Reporting and Communication with the SJU (M1-M37). In cooperation with all involved partners, the POC for
Communication Activities is responsible to provide the required periodic and final reports to the STU/EC.

Technical and Scientific Coordination (M1-M37). The Project Content Integration Leader (PCIL) will organise the
technical and scientific conceptualisation of the project, the coordination of technical activities in the project, and the
development of a common project understanding and vision across the timeline. He/she coordinates the PCIT (Project
Content Integration Team).

Contribution to the SESAR2020 Program Management (M1-M37) The coordinator provides input to the Programme
Committee and it sub-committees meetings and supports discussions through the participating Members of the
committee.

Administration of the project according to the grant agreement.

Project Communication and dissemination (M1-M37): the outcomes provided by the Solution leaders will be used for
communication and dissemination actions at project level.

Participation per Partner

Partner number and short name WP1 effort
1 - LEONARDO 36.00
Total 36.00
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List of deliverables

Due
Deliverable Title Lead beneficiary Type" Dissemination level'® | Date (in
months)"’

Deliverable
Number*

Confidential, only
for members of the
DI.1 Project Management Plan | | - LEONARDO Report consortium (including | 3
the Commission
Services)

D1.2 Final Project Report 1 - LEONARDO Report Public 35

Confidential, only
for members of the
1 - LEONARDO Report consortium (including | 11
the Commission
Services)

Management Progress

D13 Report (Y1)

Confidential, only
for members of the
1 - LEONARDO Report consortium (including | 23
the Commission
Services)

Description of deliverables

Project Management Plan
Final Project Report
2 Management Progress Report

Management Progress

DL4 Report (Y2)

D1.1 : Project Management Plan [3]

The Project Management Plan (PMP) complements what is already defined in the GA by elaborating in more detail
how the project will be executed. It will explain how the programme management and content integration guidance
published by the SJU will be put into practice for this specific project.

D1.2 : Final Project Report [35]

The present report will provide the final explanation of the work carried out by the beneficiaries

D1.3 : Management Progress Report (Y1) [11]

This report will contain an explanation of the work carried out by the beneficiaries and an overview of the progress.
D1.4 : Management Progress Report (Y2) [23]

This report will contain an explanation of the work carried out by the beneficiaries and an overview of the progress.

Schedule of relevant Milestones

Milestone X . X — X X X
s | Milestone title Lead beneficiary Date (in | Means of verification
number
months)
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Work package number® | WP2 Lead beneficiary " 11 - EUROCONTROL
Work package title Collision avoidance for IFR RPAS
Start month 2 | End month 37

Analyse, develop and validate the European DAA (RWC and CA) building on the EUROCAE WG-105 European
standards (under development), MIDCAS, TRAWA.

Analyse, develop and validate the ACAS Xu (CA and RWC), building on EUROCAE WG-75/RTCA SC-147 standards
(under development) and continuing the work from SESAR Wave 1 (PJ.11-A2).

Ensure that the specification for the CA and RWC functions for both European DAA and ACAS Xu match the
operational requirements, by coordinating closely with WP3 (covering Solutions 115 & 117).

Ensure the interoperability of the both above systems with the existing and currently under development Collision
Avoidance Systems.

Develop a European Encounter Modelling and Metrics techniques to apply to DAA/RWC enabling the achievement
of the above objectives.

As far as Dissemination and Exploitation are concerned, the present WP will provide input to the Project Manager for
the “Dissemination and Exploitation plan” and will perform the planned activities.

Description of work and role of partners

WP2 - Collision avoidance for IFR RPAS [Months: 2-37]

EUROCONTROL, LEONARDO, AIRBUS SAS, NLR, LFV/COOPANS, DSNA, Honeywell SAS, SAAB, NATS,
THALES AIR SYS, THALES AVS

The global concept development and specifications

In order to achieve all its objectives the work will follow two threads:

* The European DAA (CA and RWC) building on the EUROCAE WG-105 European standards (under development),
based on MIDCAS and TRAWA projects.

* The ACAS Xu (CA and RWC), building on EUROCAE/RTCA WG-75/RTCA SC-147 standards (under development).
These two threads will work in coordination and use a common baseline defined within the Solution, based on past and
ongoing work (SESAR Wave 1, EUROCAE standards, EDA programs, FAA ACAS-Xu developments).

Building as much as possible on this input/starting point, as well as operational input from Solutions 117 and 115, a
common requirements baseline will be established (OSED, DAA and interoperability MASPSs) based on EUROCAE
standards and draft ICAO SARPs. Validation metrics, common scenarios and encounter models will also be developed.
The starting point of the work is the EUROCAE evolving standards, in particular, the EUROCAE WG-105 DAA OSED,
MASPS and MOPS for airspace A-C. As explained above, the baseline work of Solution 111 will use this input together
with the results of SESAR wave 1 (10.05 in particular), operational input from Solutions 117 and 115 and other relevant
work (ICAO draft SARPs, JARUS etc.) in order to form a baseline for the DAA validation. Validation results will be
actively fed back to the standardisation process by direct participating to the standardisation bodies working groups of
relevance. In particular, participation to the EUROCAE WG-105 DAA working group will be ensured throughout the
work and when possible information will be brought also to other groups of relevance, e.g. ICAO RPAS Panel, JARUS
DAA working group and EASA.

Interoperability is a major focus with respect to current and future CA Solutions (e.g. TCAS/ACAS and ACAS X). The
starting point here is the WG-75/SC-147 INTEROP MASPS. Interoperability with respect to RWC and compatibility
with ATC and other airspace users will also be considered.

As outlined in the Methodology section, Solution 111 implements DAA specific validation exercises including both
Real-Time man-in-the-loop (remote pilots and ATCOs) simulations (RTS) and Fast-Time simulations (FTS) running a
large number of scenarios for statistical assessment of performances (risk ratios).

The specific work in relation to the objective “Analyse, develop and validate the European DAA (RWC and CA) building
on the EUROCAE WG-105 European standards (under development), MIDCAS, TRAWA” will be addressed.

The ACAS Xu work in ERICA will build directly on the outcomes of SESAR Wave 1 PJ.11-A2 Solution, in particular,
on the European operational acceptability criteria and preliminary V3 validation plan, both drafted at the final stage of
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Wave 1; as well as on V2 validation results. ACAS Xu MOPS development is expected to be in early pre-FRAC (Final
Review And Comment) phase when SESAR Wave 2 will start.

Fast refinement of the European acceptability criteria based on the results of initial PJ.13 validations, outcomes of the
latest EUROCAE DAA standardization work, and using early outcomes of WP3 will allow to directly influence ACAS
Xu MOPS finalization process. Outcomes of the later validation activities using MOPS version of ACAS Xu will be
important input for ETSO development and system deployment.

Specific European activities will be performed in continuation of support to the ACAS Xu development work driven
primarily standardization groups EUROCAE WG-75 and RTCA SC-147. Final version of European operational
acceptability criteria will be developed using available outcomes of WP3 and EUROCAE WG-105 and shared with
standardization groups to support ACAS Xu MOPS finalization and ETSO development process. Models and Metrics
will be developed in line with ACAS Xu design strategy via tuning runs and a final European Validation Exercise on
the MOPS version of ACAS Xu Strong interaction with EUROCAE WG-105 will be important to maximize worldwide
interoperability of various DAA systems.

The Validations exercises will be detailed in the Validation Plan (VALP), but they can be conceptually summarized
as follows.

* The simulation platforms will be developed/adapted as well as the required models (sensors, RPAS performance, safety
and operational encounter models etc.) An important step at this stage will be a development of the agreed preliminary
encounter model emulating the foreseen RPAS operations. ANSP and operational expertise in the project will ensure
that this is truly representative and that potential issues are identified and described.

* Two iterations of validations will be performed with initial set of FTS and RTS followed in a second iteration by a
final set of FTS and RTS. Results from iteration 1 will be used to refine the validation plan and if required, update
to the simulation environments and when suitable provided to standardisation and PJ13 developments (OSED etc) as
intermediate input. Final results will be captured in the update of the OSED and technical specifications together with
external inputs from standardisation groups.

* The FTS campaigns focus on statistical assessment of safety and performance given a multitude of pertinent scenarios,
related to the expected operation of the RPAS equipped with the DAA system including, CA and, RWC functions. The
contribution of the DAA system will be evaluated in relation to the requirements the system needs to fulfil to reach
the overall ATM safety number (maximum number of midair collisions per flight hour). The SPR as well as existing
material from e.g. ICAO and EUROCAE is expected to identify the required performance of the system capabilities (in
the form of risk ratios) given the effectiveness of other barriers like the environment, strategic conflict management,
tactical conflict management, involved manned pilot and providence to comply with the maximum number of midair
collisions per flight hour.

» The RTS focus instead on the operational aspect and the users’ needs, mainly related to ATCO and remote pilot.
Workload (WL) and situation awareness (SA) will be observed and the capability of the system to support the pilot in
ensuring seamless integration with ATCOs, will be evaluated. One objective is to gain acceptance from ATCOs that
the remote pilot, supported by the system, can be considered an acceptable airspace user. Another objective is to gain
acceptance from the remote pilot that the system sufficiently supports him in preventing midair collision, maintaining
separation and adequate traffic awareness, interacting with the ATCO.

« All validations are performed in closest possible coordination (as described elsewhere) in order to ensure a coherent
approach, re-use or work & assets, avoid duplication of work, use common scenarios and encounter models etc. This
includes performing joint validations with 117.

* A second round of simulations will be performed covering overall system performance evaluation. All results will be
consolidated in the validation report, and the outcomes will be communicated to the standardization groups.

* Based on the results of the V3 validation the SESAR technical specifications document will be developed, and the
PJ13 Solution 111 OSED will be updated.

In addition to the above, the work will consider and coordinate with also other (than mentioned above) developments
relating to DAA when possible, such as within the military domain (e.g. within European Defense Fund/EDF/EDIDP).
In the following are showed the main specificities for the two streams in terms of planned validation exercises and
expected partners contributions and involvement.

European DAA
Validation exercises

EXE 111 001 First FTS SAAB

Initial DAA Safety and Performance Assessment on SAAB FTS Platform. Will use the SAAB FTS platform with
DAA (CA and RWC) for cooperative and non-cooperative intruders. Validation scenario/objectives: the exercise will
run a large number of encounters to allow statistical evaluation of the safety level achieved by the DAA system for
different scenarios. Standard encounter models representing manned traffic in airspace class A-C as well as evolved
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models representing operations with unmanned traffic will be used for simulations with some different RPA types. The
simulations will make use of pilot models to represent remote pilot response to alerts generated by the DAA system.
Expected Achievements: evaluate the safety performance achieved by the CA and RWC functions as part of the DAA
system. The safety performance will be assessed against safety requirements and findings will be used to modify and
enhance the functions as needed. The results will support EXE 111 02 with scenarios for Real Time Simulations with
RPAS in a simulated ATM-system.

EXE 111 002 First RTS LFV/COOPANS-SAAB

Initial DAA and Remote pilot Workload & Situational Awareness connected to NARSIM as ATM-system for ATCO
workload & Situation Awareness. Will use LFV/COOPANS RTS platform with RPAS models connected to SAAB
RPAS-sim as remote pilot station integrated. Validation scenario/objectives: the RTS1 exercise will explore lost
separation and collision scenarios by the use of DAA system on the RPAS to provide the remote pilot with situation
awareness and collision avoidance functions. Both cooperative and non-cooperative sensors will be integrated in the
DAA system. Additionally the RWC function will be explored in scenarios where the remote pilot is responsible to
remain well clear of other traffic and thus needs to interact with ATC to receive amended clearance. ATCOs personnel
and RPAS pilots will take part in the simulations, working in a realistic operational environment that will include
nominal and non-nominal scenarios. Specific assessments will be done for Acceptability and Human performance.
Expected Achievements: gather experience and data as feedback to further develop and mature the DAA system and
its operational use.

EXE 111 003 Second FTS SAAB

Full DAA Safety and Performance validation. Interoperability validation on SAAB FTS Platform. SAAB FTS platform
with DAA (CA and RWC) for cooperative and non-cooperative intruders. Validation scenario/objectives: FTS2 exercise
will validate the updated DAA system (from findings in previous FTS and RTS exercises) in a similar statistical manor
as in FTS1. The exercise will include C2 link latency and link loss scenarios, in which case automated CA will be
engaged to ensure safety. A special set of scenarios will be used to demonstrate technical interoperability with other
collision avoidance systems on manned and unmanned aircraft. Expected Achievements: Validated safety performance
of the CA and RWC functions for cooperative as well as non-cooperative intruders.

EXE 111 004 Second RTS LFV/COOPANS-SAAB

Exercise on LFV/COOPANS RTS Platform, joint with validation on Solution 117. ATCO and Remote pilot operational
acceptability. Will use LFV/COOPANS RTS platform with RPAS and remote pilot station integrated. Validation
scenario/objectives: RTS2 exercise will evaluate the updated DAA system (from findings in previous FTS and RTS
exercises) and will further include C2 link latency and link loss in which case automated CA will be engaged to ensure
safety. A strong focus will also be to demonstrate interoperability with other collision avoidance systems on manned
and unmanned traffic. Expected Achievements: Validated CA and RWC functions that are found to have acceptable
operational behaviour when evaluated from an ATCO perspective and from a remote pilot perspective as well as for
other airspace users.

In addition, a Flight Demonstration campaign is planned using DAA Solution integrated on VTOL RPAS in scenarios
with intruder encounters, in order to Demonstrate DAA capabilities in real world environment.

Partner’s Contributions

SAAB will contribute with a major focus on the European DAA thread as well as the common work and interoperability.
This will include work with

requirements (OSED/SPR/INTEROP etc.), development (DAA models, FTS platform adaptation, integration into RTS
platforms, adaptation and integration on VTOL RPAS), standardisation and validation. For the standardisation, will
actively contribute to the DAA standards in EUROCAE WG-105 (where Saab is chairman of the DAA working group)
and other relevant bodies (e.g. ICAO RPASP Panel, JARUS). Will support and conduct the related FTS and RTS
Validation Activities as well as perform a demonstration of the DAA capabilities in a real world environment.
EUROCONTROL will develop, via their modelling toolset, encounter models and toolset which are to be used for the
iterative validation of ACAS Xu and extend this work to include encounters which meet the requirements for DAA/
RWC/CA validation. This will include the development of new metrics and acceptability criteria for RWC and horizontal
manoeuvring

Al D&S GMBH will contribute to the generation of the OSED, technical specifications. Al D&S GMBH will review
V3 validations of the overall system performance.

Leonardo will contribute to the definition of OSED and SPR/INTEROP on the basis of previous work conducted in
EUROCAE WG-105 and will contribute to their reviews and updates. Leonardo will participate to DAA/RWC validation
activities contributing to the definition of the validation metrics, procedures and reports.

NLR will contribute with a model for minimum sensor performance for DAA and will contribute to all Solution
documents and support to evaluations
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NATS will support representative encounter development, support the development of real-world performance metrics,
evaluate operational compatibility and measures of safety and will contribute to all Solution documents.
LFV/COOPANS will participate to the European DAA tasks. This includes support to SAAB FTS validation exercises
and execution of the RTS validations (joint with Solution 117).

ACAS Xu
Validation exercises

EXE 111 005 Pre-MOPS ACAS Xu Fast Time Simulation Honeywell SAS

* Based on the pre-final review (pre-FRAC) version of ACAS Xu;

* Testing against European operational acceptability criteria from PJ.11-A2 (Wave 1);
* Extensive surveillance, RPA performance and pilot’s reaction impact testing;

EXE 111 _006 MOPS-based ACAS Xu Fast Time Simulation Honeywell SAS

* Using the MOPS version of ACAS Xu;

* Requirements provided by WP3 (Solutions 115 and 117) included in final European operational acceptability criteria
and used within the validation;

* Evolution of the system with respect to criteria used in previous validations tested.

EXE 111 _007 - Real Time Hardware in the loop Evaluation Honeywell SAS

* MOPS version of ACAS Xu ported on experimental hardware platform;

* C2 communication hardware platform integrated as well;

* Overall system performance assessment as a preparation step for flight demo.

EXE 111 008 - Flight demo of ACAS Xu Honeywell SAS
* Demonstration of ACAS Xu behaviour in real environment;
* Use of manned aircraft planned at this stage.

EXE 111 009 — First ACAS-Xu assessment - Fast Time Simulation Thales AIR SYS

* Pre-FRAC ACAS-Xu revision integration in the Fast Time Simulator;

* Performance and safety assessment of ACAS-X algorithm based on EUROCONTROL Encounter Model.

* ACAS-Xu will be assessed with sensors like ATAR, optronic and bearing fewer antennas, and with C2-link model.

EXE 111 010 — Second ACAS-Xu assessment - Fast Time Simulation Thales AIR SYS

* Final ACAS-Xu revision integration in the Fast Time Simulator;

* Performance and safety assessment of ACAS-X algorithm based on EUROCONTROL Encounter Model.

* ACAS-Xu will be assessed with sensors like ATAR, optronic and bearing fewer antennas and with C2-link model.

EXE 111 011 - Human factor assessment thanks to Human-In-the-Loop Simulation Thales AIR SYS

* Latest ACAS-X revision integration in the Human In the Loop;

* Performance and safety assessment of ACAS-X algorithm taken into account;

* Human factor and communication link based on specific flight scenarios.

« It will be evaluated if this Real Time Simulation will be a joint validation with Solution 117 activity (EXE 117 006).

EXE 111 012 - ACAS-Xu Prototype for Flight Demo Thales AIR SYS

» Latest ACAS-Xu revision integration in the Thales AIR SYS prototype;

* Prototype integration in an RPAS for a flight demo.

« It will be evaluated if this this flight demo can be hold jointly with Solution 115 validation (EXE 115 001, with the
patroller platform).

EXE 111 013 First Xu Fast Time Simulation DSNA
* Effect of RWC and avoidance manoeuvres in mid-size airport with real register traffic.

EXE 111 014 Second Xu FTS DSNA (3 aircraft)

* Performance of ACAS Xu CA in three-aircraft encounters.

* Operational impact of ACAS Xu RWC and CA in day-to-day encounters

* Performance of ACAS Xu when confronted with GA aircraft equipped with Mode S.

Partner’s Contributions

Honeywell SAS will focus on progressive validation of ACAS Xu releases (Runs) along the MOPS finalization
phase using Honeywell SAS simulation and experimental hardware platforms and at a later stage will also use a
system prototype to target the validation/demonstration in a real environment. Beyond these activities Honeywell SAS
will contribute to the operational and technical requirements definition (OSED, technical specifications, operational
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performance and safety requirements) as well as benefits evaluation. Honeywell SAS will also continue to contribute
strongly to the standardization of ACAS Xu and DAA as well as will support future development of ETSO.

Thales AVS and its third parties will contribute by bringing its expertise and knowledge in Support to ACAS-Xu OSED;
Support to ACAS Xu technical specifications and interface requirements (including additional surveillance sources and
sensors, in particular radar sensor);Implementation/integration and validation of the ACAS Xu Run X (both surveillance
& logic) with a surveillance input representative for a selected combination of surveillance sensors.

Thales AIR SYS will provide the platform for Fast Time Simulation with the objective to evaluate a final MOPS version
of ACAS Xu (as implementation of DAA) in the environment of a mid-size airport. Thales AIR SYS will provide
ACAS-Xu model for Real Time Simulation, and provide ACAS-Xu prototype for RPAS platform.

EUROCONTROL will further develop the V2 Encounter Models from Wave 2 to become V3 models representative
of European A-C Airspace.

Airbus will contribute to the generation of the OSED, technical specifications. Airbus will review V3 validations of
the overall system performance.

NATS will support representative encounter development, support the development of real-world performance metrics,
evaluate operational compatibility and measures of safety and will contribute to all Solution documents.

DSNA will contribute to ACAS Xu validation through two Fast Time Simulations. RPAS considered will be of different
categories: Patroller (SAFRAN), VTOLs and MALE turboprop, in addition to EUROCONTROL Database. Different
sensors (OMNI and OPTRONIC) detecting both cooperative and non-cooperative aircraft will be considered. The
platform and encounter sets for EXE 111 014 will be developed jointly by DSNA with a subcontractor and Egis Avia.

Participation per Partner

Partner number and short name WP2 effort
1 - LEONARDO 21.00
2 - AIRBUS SAS 6.00
AT OP SAS 18.00
Al D&S GMBH 12.00
3- NLR 3.90
6 - LFV/COOPANS 293
8 - DSNA 22.40
SAFRAN 18.40
11 - EUROCONTROL 198.00
14 - Honeywell SAS 7.00
HIsro 175.00
Hlinc 24.00
16 - SAAB 110.00
17 - NATS 13.40
18 - THALES AIR SYS 1.00
THALES SIX 176.00
TAS-FRANCE 4.75
19 - THALES AVS 8.30
THALES SIX 47.00
Total 869.08
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List of deliverables

Deliverable . . . & % Due .
1 | Deliverable Title Lead beneficiary Type Dissemination level'® | Date (in
Number 17
months)
D2.1 ls)zi‘f(“on HI-V3Data | pUROCONTROL | Report Public 34

Description of deliverables
V3 Data Pack (OSED/SPR/INTEROP, TS/IRS, CBA)

D2.1 : Solution 111 - V3 Data Pack [34]

Refined and extended documentation of RPAS Xu V2 phase including OSED updated based on V3 validations results
and results available from DAA/RWC and CA Exercises (RPAS IFR operations); Operational, performance and
interoperability requirements; Technical and Interface Requirements Specifications and benefits evaluation.

Schedule of relevant Milestones

. Due
Milestone . . . . . .
15 | Milestone title Lead beneficiary Date (in | Means of verification
number
months)
MS1 V3 Gate for solution PJ13-111 | 11 - EUROCONTROL 35 The V3 gate for solution 111
is succesfully passed.
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Work package number® | WP3 Lead beneficiary " 10 - ENAV
Work package title IFR RPAS accommodation and integration in Airspace Class A to C
Start month 2 | End month 37

Aim of this workpackage is to develop and validate, in a stepped approach, a framework for the insertion of RPAS
into the non-segregated airspace of category A-C, allowing their routinely access and operations; two main streams of
activities are foreseen as follows:

* “Accommodation” of civil and military IFR RPAS, in accordance to the typology of platform and mission/application
that are characterising the initial demand, trying to exploit as much as possible mature capabilities and systems existing
at the target accommodation date. The validation will be performed at V3 maturity level (ref. Solution PJ13-W2-115);
* “Integration” of military and civil IFR RPAS, enabling from the operational and technical point of views, their
deployment in a cooperative environment, in full integration with the manned aviation. The validation will be performed
at V2 maturity level (ref. Solution PJ13-W2-117).

Accommodation and integration, developed in parallel, will refer to two different temporal horizons.

As far as Dissemination and Exploitation are concerned, the present WP will provide input to the Project Manager for
Dissemination and Exploitation plan and will perform the planned activities.

Accommodation - WP03.01 - Solution 115

The general objective of Solution 115 is to enable IFR RPAS operations in controlled airspace classes A-C considering
only “accommodation” measures. In this Solution, the operational and performance requirements that are needed to
achieve accommodation will be identified, as well as the working methods. The V3 validation of these requirements
will be performed through an integrated RTS platform comprising flight planning, ATC and RPAS components. It will
be based on technologies or researches mature at the target accommodation timeframe.

As far as Dissemination and Exploitation are concerned, the present WP will provide input to the Project Manager for
Dissemination and Exploitation plan and will perform the planned activities.

Integration - WP03.02 - Solution 117

The general objective of Solution 117 is to enable IFR RPAS operations in controlled airspace classes A-C only
considering “integration” measures. In this Solution, the operational and performance requirements that are needed to
achieve the full integration will be identified, as well as the working methods.

As far as Dissemination and Exploitation are concerned, the present WP will provide input to the Project Manager for
Dissemination and Exploitation plan and will perform the planned activities.

Description of work and role of partners

WP3 - IFR RPAS accommodation and integration in Airspace Class A to C [Months: 2-37]

ENAV, LEONARDO, AIRBUS SAS, NLR, ON (B4), PANSA (B4), LFV/COOPANS, DAV, DSNA, ENAIRE,
EUROCONTROL, FRQ (FSP), HC (FSP), INDRA, SAAB, THALES AIR SYS, THALES AVS, DFS

The present workpackage is composed of two sub-workpackages WP03.01 and WP03.02 that are respectively coincident
with Solution 115 and Solution 117.

The activity peculiar workpackage WPO3 is the strict coordination between Solution 115 and 117 (“accommodation” and
“integration”) that is necessary in order to reach the final project objectives. This is considered necessary by the partners
because the two topics deal with the same subject on two different temporal horizons that must be managed together.

WP03.01 - SOLUTION 115

Objectives:

The general objective of Solution 115 is to enable IFR RPAS operations in controlled airspace classes A-C considering
only “accommodation” measures. In this Solution, the operational and performance requirements that are needed to
achieve accommodation will be identified, as well as the working methods. The V3 validation of these requirements
will be performed through an integrated RTS platform comprising flight planning, ATC and RPAS components. It will
be based on technologies or researches mature at the target accommodation timeframe.
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As far as Dissemination and Exploitation are concerned, the present WP will provide input to the Project Manager for
Dissemination and Exploitation plan and will perform the planned activities.

Description of work

ENAYV as WP Leader of WP03 will monitor the solution 115 developments and review the outputs to ensure alignment
with solution 117 given the strong synergies between the two solutions.

Thales AVS will lead the technical activities of solution 115 by ensuring the execution of technical development and
the deliveries of the relevant deliverables.

Concept development

At concept level, this WP will be undertaken in a common stream of work between WP 3.01 and 3.02 which will have 2
sets of requirements output because accommodation is an incremental and a scalable step with a concept that is a subset
of the full integration with manned aviation. This ensures long-term continuity to the next step.

WP03.01 will rely on one hand on the consolidation and refinement of relevant inputs to establish the Solution needs,
concept and operational scope and, on the other hand, on associated mature technical enablers. This encompasses
RPAS flight planning (OAT and GAT) and operational IFR RPAS traffic accommodation in non-segregated controlled
European airspace classes A-C, in targeted operational environments associated with the initial short-term RPAS demand
(e.g. medium density/complexity airspace with limited daily peaks).

It will encompass:

* Accommodation needs: Flight planning (in coordination with PJO7 Solution 40) and RPAS characteristic fixed wing
MALE considered for the accommodation stream in relation to initial demand and long-endurance specifics (e.g. re-plan
during flight, en-route holding etc.). RPAS specificities compared to manned aviation and their impact on Air Traffic
Management (Flight domain, Remote piloting, sector hand-overs, contingencies)

* Characteristics and constraints of the operational environment (IFR controlled European airspace classes A-C, low and
high-level En-Route, medium density/complexity terminal airspace with RPAS crossing to specific airfields, limited
daily peaks), accessibility / sharing of airspace and flexibility for RPAS operators to access the shared airspace.
Airspace design / structure, separation standards, operating methods and procedures, in particular procedures for RPAS
contingency handling. CNS Performances needed in the environments on RPAS avionics capabilities.

* Definition of accommodation use cases for validation.

*» Associated with the above, the operational, safety and performance requirements will be established and a security
risk analysis will be performed. The separation standards will be coordinated with Solution 111.

The concept development will be performed :

* In coordination among WPO03.01 partners (ongoing participants), considering the short-term demand for RPAS
accommodation (inter alia, [CAO, EDA-ERA, EASA, EUROCONTROL, previous SESAR results and previous trials
conclusions). This will allow the WP to identify main issues, and consolidate and refine mature concept and high level
requirements orientations.

* By means of an initial high-level trade-off between the concept orientations and the ATM and IFR controlled
environments constraints (e.g. safety, workload, capacity, etc.). This will consider the initial short-term demand (circa
2021-25): it is expected that the concept will imply no or minimal changes to the aviation IFR operations conduct and
their reliance on systems in that period.

The Concept and the associated high-level requirements will be documented and delivered in the accommodation section
of the overall OSED/SPR (Operational Service Environment Description/Safety & Performance Requirements).

Operational and technical specification

In order to validate the accommodation concept and its requirements related to initial RPAS demand the following
operational and technical elements will be developed, in certain cases modified from existing assets to adapt a high-
fidelity integrated RTS validation platform.

* Representative ATM route planning tools; it is expected for GAT accommodation that the ICAO FPL 2012 format
will be the basis.

* Representative ATC environment, including en-route and terminal area with transit to specific RPAS airfields.

* Air traffic representative on the targeted operational environment with traffic scenarios derived from real traffic
conditions.

* ATC systems/control stations with all relevant capabilities (Radar traffic, Flight Plan and predicted route information,
conflict detection) and representative of the airspace structure (En-Route, TMA) per FIR.

* ATC Controllers employing the control procedures defined in the OSED/SPR (providing control / separation
instructions / clearances to remote pilot and monitoring the RPA progression).

* RPAS platform comprising fixed-wing MALE RPA models (for initial accommodation demand). It will run on the
airborne RTS platform with the associated navigation positioning and autopilot capability, whereas the associated RPS
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will run on a separate remote ground piloting station. The RPAS platform encompasses its C2 link run over a specific
network with a module for performance simulation degradation and avionics capabilities for the targeted environment.
* Links between ATC system and RPA/RPS per the OSED/SPR for surveillance, predictions (simulated over the RTS
network).

Prototyping development, integration and testing
Before of the execution of the Validation Exercises, some activities of development/adaptation/modification of the V3
RTS IBP components to the specifications established above will be performed, on existing assets.

Validation exercises

The validation methodology in this WP is a Real Time Simulation to perform both technical and operational validations
to achieve V3 maturity level. Solution 115 will conduct a single integrated validation exercise: EXE 115 001 RTS
INTEGRATED V3 VALIDATION.

The operational validation will include remote RPA pilots and ATC controllers :

« [t will evaluate: human factors, performance/workload, safety, and other KPA impacts, inter alia, accessibility, capacity,
etc.

» The scenario will encompass nominal, abnormal and emergency operational procedures including those related to
degradations/loss of diverse components in the RPAS / ATM system (communications, C2 link, Navigation accuracy/
integrity, RPAS related emergencies)

In the following the main elements of the exercise are described.

Flight Planning / ATM Network

Planning tool for FOC/WOC, associated aeronautical data; Flight plan processing will be addressed through a
relationship with Solution 40 to cover specific RPAS flight planning; Delivery of flight plan to operator.

The pre-flight preparation tool provided by FRQ (FSP) will be customised to support RPAS pilots in validating the
planned flight against the AIXM store. The study will address the RPAS flight planning and flight plan updates during
a mission. The changes between manned and unmanned IFR flight planning will be analyzed and validated.

The FMS provided by Thales AVS will be upgraded so as to upload the accepted flight plans to the RPAS avionics.
ATC environment

ATC systems/control stations representative of en-route and terminal area with transit to specific RPAS airfields, and
traffic representative on the targeted operational environment. ATCOs personnel will use this environment in the
validation exercise for standard and especially in failure scenarios related to link losses and RPAS failures leading to
contingency procedures.

The ATC environment for validation of TMA and En-route will be provided by DSNA and it will allow the validation
of RTS RPAS platforms (e.g. Thales AVS and DSNA's LTP) in order to evaluate En-route, TMA and the possible tower
environment. It also will support the validation of Real Flights, performed in collaboration with military, as well as a
demonstration campaign is proposed with state RPAS and with DSNA's LTP SAFRA patroller equipped with ACAS
Xu Prototype. Several scenarios will be considered in order to assess the accommodation procedures.

The RPAS platforms will be technically and operationally integrated into this ATC environment.

RPAS platform

RPAS platform model (i.e. an RPS and a Long Endurance Fixed Wing RPA) and remote pilot with avionics capabilities
(provided by Thales AVS and DSNA's LTP (Safran Patroller)). The RPAS platforms will be integrated with the ATC
platform network, so that the RPA will be part of the mixed traffic in the ATC traffic scenario. The RPAS platform
encompasses :

* RPA performance model and its autopilot.

* A Remote Pilot Station (RPS).

» The RPA/RPS avionics : Flight Management System (FMS) + associated navigation data, ADS-C EPP for trajectory
downlink to ATC, FMS / Auto-pilot coupling, Navigation capabilities in FMS managed navigation mode or Autopilot
selected modes;

* Failures simulation (on links and at RPA level)

V3 Validation

The RPAS accommodation V3 validation will be run on the RTS validation environment setup as described above to
assess:

* Operational performances when the RPAS is managed by ATC in mixed traffic, in nominal conditions and during
contingency procedures automated or controlled by remote pilot (controller workload, sector capacity, efficiency,
complexity, safety levels, mitigations means).

* Technical capabilities and performances, specific to RPAS operations.

The V3 validation will provide conclusions on the impact of RPAS accommodation as GAT in non-segregated airspace.
The impacts (e.g. workload, capacity, accessibility, etc.) will be assessed qualitatively and quantitatively when possible.
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Guidance/recommendations will be given on the management of impact in order to attain airspace capacity, efficiency,
limit workload, and have standard accommodation procedures (taking into account abnormal situations and contingency
procedures).

An Impact and Cost-Benefit assessment of the accommodation Solutions will be associated with these conclusions in
a common stream of work between WP 3.01 and 3.02 which will have 2 sets of Impact assessment and CBA outputs
to ensure long-term continuity to the next step.

Partner’s Contributions

The summary of the partners’ contributions is as following:
Al D&S GMBH OSED/SPR, VALP, TS

Dassault Aviation OSED/SPR, VALP, VALR

DSNA OSED/SPR, VALP, TS, AN, VALR, CBA
ENAIRE OSED/SPR, VALP

EUROCONTROL OSED/SPR, CBA

FRQ (FSP) OSED/SPR, VALP, AN, VALR

HC (FSP) OSED/SPR

INDRA OSED/SPR, TS

Leonardo OSED/SPR

SAAB OSED/SPR, VALP

Thales AVS OSED/SPR, VALP, TS, AN, VALR, CBA

Partners agreed the following lead responsibilities for Solution 115:

Validation Plan (VALP) V3: DSNA

Availability Notes: Thales AVS

Validation Report (VALR) V3: DSNA (ATC), Thales AVS (RPAS)

Technical Specification (TS/IRS) V3: Indra

Safety, Performance and Operational Requirements (SPR-INTEROP/OSED) V3 and CBA V3: Thales AVS.

WP03.02 - SOLUTION 117
Description of work:

Concept development

The SESAR Solution includes the development and validation of the operational concept and technical enablers for the
integration of IFR RPAS in European airspace in airspace classes A-C:

* Development of operational requirements and technological solutions for communication between ATC and [FR RPAS
(R/T and CPDLC, both direct from ground-stations and via satellite communications relay, and/or ground-ground link
between controller and RPAS pilot), with the consideration of the performance of each of the options;

* Research for characterizing, quantifying and assessing the impact of the communications performance of satellite-
based relays when complying with ATC instructions (this includes the combination of the latency of the communication
from ATC to the RPAS pilot, the time for the RPAS pilot to introduce the command in the RPS and the communication
from the RPS to the RPAS for implementation);

* Development of IFR RPAS RLP for operating airspace classes A to C. The concept may consider the creation of
airspace sub-classes with different performance requirements (e.g. less stringent latency requirements in low density
airspace, but potentially with higher separation minima between IFR RPAS, and between manned aircraft and IFR
RPAS);

* Investigation of the potential need for modified separation minima between IFR RPAS and between manned aircraft
and IFR RPAS, including both wake and radar separation minima. Where necessary, new criteria should be developed
and validated by this Solution. The research on the definition of new separation minima must be coordinated with
Solution 54 "Digital evolution of separation minima in en-route and TMA";

+ Assessment of navigation performance requirements for RPAS, including assessment of the ability of an RPAS to
execute existing published procedures, and development of new procedures if necessary;

* Development of contingency procedures and supporting technology, considering in particular the lost-link contingency,
including in particular determination of the time milestones after a failure to communicate in which the link is to be
considered lost, and addressing in particular the intermittent lost-link contingency;

* Development or adaptation of ATCO procedures and support tools for handling IFR RPAS. This may require the
adaptation of current CD&R tools in order to account for the specificities of IFR RPAS (e.g. different performance
models, adaptation of the TP, etc.);
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* Assessment of the impact on ATC of the increased variety of performance envelopes and RPAS characteristics, and
assessment of the impact on the complexity metrics used to support demand and capacity balancing;

* Adaptation of the network manager function (procedures and systems) to integrate IFR RPAS traffic. This should take
into account IFR RPAS specificities such e.g. long persistence of IFR RPAS flights in the same area, etc.;

* Development of Flight Operation Centre procedures and systems (FOC/WOC) for IFR RPAS including flight planning,
consideration of contingency procedures in the flight planning phase and coordination with the network. For long-
endurance missions, the Solution shall allow making modifications to flight plans after the mission has started, with
processes that may be different depending on the look-ahead time. In particular, the Solution shall investigate the
possibility that changes to the flight plan during the flight execution that are submitted sufficiently in advance are
processed between NM and the FOC/WOC without the involvement of ATC;

* The development of a system performing the RWC function is being carried out by Solution 111, and this Solution
must cooperate closely with them. The RWC function is designed to provide the remote pilot with greater situational
awareness, allowing him to comply with the ICAO Annex II section 3.2 requirements for taking responsibility for the
safety of the aircraft and maintaining vigilance, without the use of an out-the-window view. It should be noted that the
RWC function in airspace classes A-C does not provide an alternative means of providing separation, which is the job
of ATC, and nor does it exist to compensate for systematic weaknesses in the RPAS system design, such as data-link
latency or frequent lost-link; in order to be able to operate IFR, the RPAS must be able to perform to a sufficient degree
so as to enable ATC to be the separator This Solution must develop the operational requirements and procedures to
cover RWC to support integration, especially regarding the complex subtleties of the execution of RWC manoeuvres
in airspace classes A-C.

The Solution will address IFR rotary wing RPAS as well as fixed wing, considering also HALE class of RPAS that may
operate long portions of their flights in uncontrolled airspace (above class A airspace), in particular it is expected that as
the density of IFR RPAS operating in this area increases, may become necessary for ATC to provide separation between
IFR RPAS operating above manned aircraft. Even though this SESAR Solution only concerns airspace classes A-C, it
will develop criteria to determine when a separation provision service between HALE RPAS flying at high altitude is
necessary (e.g. above a certain density of HALE flights), and will provide recommendations for either extending class A
airspace above its current limits or propose the creation of a new class of airspace to cover this specific service provision.

Operational and technical specification

Specific objective of integration will be the development and validation of RPAS technical capabilities, ATM planning
tools, ATC tools and procedural means to allow both IFR RPAS to comply with ATC instructions and ATC to handle
IFR RPAS in a cooperative environment in full integration with manned aviation. In order to achieve this objective, the
automation of [IFR RPAS operations will be investigated taking into account the impact on ATC workload, operational
safety, capacity, efficiency, complexity and other key performance parameters.

The present Solution will address RPAS category capable to fly in controlled airspace, in detail the “Certified” category
identified by EASA where requirements are comparable to those for manned aviation. Oversight by NAA (issue of
licenses and approval of maintenance, operations, training, ATM/ANS and aerodromes organizations) and by EASA
(design and approval of foreign organisations) will be required according to a process similar to manned aviation. Going
more in detail Solution will address RPAS belonging to Class VI defined in the EUROCONTROL RPAS CONOPS that
are capable of carry out is IFR operations, including Network, TMA and Airport operations with capability of flying
SIDs and STARs as designed for manned operations taking into account RPAS such as MALE/HALE with fixed wing
and rotary aircraft as well.

Prototyping development
Before of the execution of the Validation Exercises, some activities of development/adaptation of the IBP to the
validation scope will be performed.

Validation exercises

The validation methodology to achieve the target maturity in Wave 2 consists of a number of different methods,
techniques and tools, which are all in line with the E-OVCM and the current maturity level. Within Solution 117
validation activities planned for the accommodation step and for the full integration with manned aviation will refer to:
* Fast Time Simulations and modelling techniques, useful for gather quantitative results for some specific KPAs (e.g.
Safety, Capacity, Efficiency) mainly for the full integration validations

* Real-time simulation techniques are important in providing human-in-the-loop experience of a proposed concept
in a relatively controlled and repeatable environment. This will allow assessing some specific KPAs like Human
Performance and Safety.

In the following, the list of Validation exercises:

EXE 117 001 ENAV/LEONARDO RTS
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This V2 validation exercise will explore the possibility of integrating RPA class VI aircraft (certified RPA able to fly IFR
according to EUROCONTROL CONOPS for RPAS) in a non-segregated Italian Terminal Manouvering Area (TMA).
The operations will be carried out in a mixed mode considering both RPA and “manned” traffic. RP will fly SID and
STAR procedures.

ENAV ATCOs personnel and remote pilots (RPs) will join to the real time simulations, working in a realistic operational
environment. Nominal and non-nominal scenarios will be executed. Special emphasis will be put on: 1) the assessment
of delegated separation benefits in TMA during automatic approach or climb; 2) the impact of latency in SATCOM
used to relay C2 and ATC data (BRLOS operations); 3) the assessment of dedicated contingency management means
(procedures or technical means) designed for RPAS in case of (C2 and ATC) link loss or degradation of CNS
performance.

Simulation runs will investigate the RPAS ability to fly SID/STAR routes and respond to ATCO’s vectoring. Specific
assessments will be performed for Safety and Human performance KPAs involving dedicated operational staff.

The activities will be executed by using a federated simulation framework that will comprise a Leonardo RPAS (RPA
+ RPS) full simulator, a Leonardo ATC platform, two other simulation facilities that allow to control both unmanned
systems (1 fixed wing and 1 rotorcraft provided by ENAV LTP) with real pilots and manned aircraft with dedicated
pseudo pilots. THALES AVS Flight Management System with datalink capabilities will be integrated into this federated
simulation.

At least a RPAS will be able to exchange CPDLC messages with ATC and at least a RPAS will be equipped with CA
functions in order to allow considerations on their interoperability with the separation means.

EXE 117 002 LEONARDO FTS

This validation exercise will explore the possibility to adapt Airborne Separation Assistance applications for manned
aircraft to RPAS platforms in order to make IFR RPAS operations (e.g. interval management during approach)
transparent with respect to ATC separation instructions, also in case of C2 Link Loss or other contingencies.

The operations will be carried out in a mixed mode considering both RPAS and “manned” traffic. RPA will fly En-
route, SID and STAR procedures.

Nominal and non-nominal scenarios will be executed. In particular the following assessments will be performed: 1)
performance assessment of the separation assistance functions in En-route and TMA; 2) safety benefits of delegated
separation in TMA during automatic approach or climb; 3) interoperability with the ATOL capability (e.g. automatic
approach while managing inter-aircraft spacing); 4) benefits of automatic contingency management means designed for
RPAS in case of (C2 and ATC) link loss or degradation of CNS performance. I will be evaluated the possibility to use
the THALES AVS FMS in the contingency procedures assessment. The activities will be executed by using the FTS
simulation framework of Leonardo in Turin.

EXE 117 003 EUROCONTROL simulation FTS/RTS

The validation exercise will explore the integration of RPAS class VI aircraft (certified RPAS able to fly IFR according
to EUROCONTROL Conops for RPAS) in a generic, non-segregated airspace (classes A to C). The aim of the activity
will be to further refine the work conduced in SESAR H2020 Wave 1, investigating additional elements not considered
in previous studies. This could include aspects such as: 1) Quantitative evaluation of the impact on ATC, measuring
the effects in term of sector capacity, controller workload and other relevant KPI; 2) Investigation of possible use
of supplementary means of communication for exchanging messages between remote pilots and ATCOs, aiming at
mitigating the already observed impact of C2 Latency and Contingency procedures; 3) Evaluation of the impact of
D&A functions (emulated) on controller tasks. The validation will consider the RPAS operations, both nominal and
non-nominal, in En-route and APP environments. Cooperation with ENAV is expected, with the provision of expertise
and air traffic controllers to support the real time simulation. The activities will be executed in the EUROCONTROL
Experimental Centre in Bretigny S/O, France.

EXE 117 004 PANSA (B4)/PSNC RTS/FTS

The exercise will validate how capacity, speed, reliability and latency of the data link between RPAS and the pilot (C2C)
and ATC and the RPAS pilot will effect on capacity management within controlled airspace.

The study will also evaluate how scalability, error rates, delay in communication, network protocols statistics, user
application performance and safety aspects will affect traffic distribution at En-Route sectors. The validations will be
carried in RPAS environment (FTS) and, later, in mixed mode, considering both RPAS and manned traffic through the
RTS performed on PANSA’s ATM system test platform.

EXE 117 005 ENAIRE FTS

The validation exercise will be focused on conventional (reference scenario) and specific (solution scenario) ATC
procedures for related with RPAS, aiming at separation minima and navigation performance. The scenarios will be
designed to manage conflict detection and resolution based in general and specified ATC commands instructions,
clearances and tools complaining with separation minima and operational procedures; they will be modelled using
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different existing certified on-board navigation and communication equipment. In addition, Also proposed detect and
avoid procedures and systems will be evaluated assuming remote pilot actions or autonomous responses, including
also addressing contingency situations provoked after pilot or autonomous reactions. Operationally, performance areas
as capacity and safety will be assessed taking into account traffic forecast, ATC workload, and conflict detection and
resolution.

EXE 117 006 DSNA RTS

DSNA will contribute to Solution 117 through RTS. The DSNA RTS ATC simulation platform EASY will integrate:

e A Thales AVS RPS and FMS simulator,

* A Patroller RPS provided by Safran.

This simulation set-up will allow assessing aircraft cockpits featuring new functionalities in a representative traffic
and evaluate operational working methods for normal and abnormal situations in particular for RWC assessment. In
particular, we will evaluate the impact of RWC alarms.

RPAS considered will be of different categories: Patroller (SAFRAN), VTOLs and MALE turboprop.

Real register traffic will be used in En-route and TMA. Qualified ATC will participate.

The idea is to validate RPAS procedures and RPAS technical capabilities with regards to performance, safety and ATC
workload KPAs:

» Within En-Route and TMA airspace including evaluation of the impact of C2 latency and ATC Comms;

 Within co-operative traffic (airspace classes A-D);

* Nominal, abnormal and emergency operational procedures including those related with Satcom C2 Link Loss and
Satnav Underperformances.

* Cooperation with Thales AIR SYSLAS, Safran (DSNA third party) and ENAC (DSNA third party) is foreseen.

EXE 117 007 HC (FSP)/FRQ (FSP) RTS/FTS

This V2 validation exercise will allow for example ANSPs to provide a pre-flight preparation tool to RPAS pilots to help
RPAS pilots validating the planned flight against AIXM data stored and (via Digital NOTAM temporally modified) in
the AIXM store. FSP’s solution may therefore act as backend to provide other partner systems information in AIXM and
information on RPAS flight information available in the pre-flight phase (flight planning) using a B2B connection. The
study will address the workflow of RPAS flight planning and flight plan updates during a mission including validation
against an AIXM datastore (e.g. Digital NOTAM). The changes between manned and unmanned IFR flight planning
will be analysed and validated.

EXE 117 008 INDRA RTS/FTS

This V2 validation will study the integration of RPAS in en-route airspace.

The aim of the validation activity will be to introduce RPAS flight in a controlled airspace in other to investigate the
following items:

* Flight preparation in a manner compatible with the ATM system.

* Impact in the separation provision due to latency and a different flight awareness of the crew.

» Impact of RPAS communications due to drone might stay on station in a given area that can be across several airspaces
boundaries for a very long time.

» Weather conditions changes require specific coordination ATC and RPAS for reactive manoeuvres, level changes and
rerouting.

* ATC will need awareness of RPAS activities in their AOR (Areas of Responsibility) the FP needs to indicate this
flight is a RPAS.

* ATCO and RPAS needs to take in account contingency procedures in case of loss of Command & Control.

EXE 117 009 First RTS LFV/COOPANS-SAAB (NATMIG) - joint with EXE 111 002

This exercise will be joint with Solution 111 (as listed in WP2) and will evaluate ATCO and Remote pilot operational
acceptability during IFR flight in airspace class C with a relevant mix of traffic considering both cooperative and non-
cooperative (including equipment failures and infringements), specifically evaluating DA A aspects. Validation scenario/
objectives: The exercise will evaluate both the operational aspects of the remote pilot reacting to DAA system alerts
and guidance as well as general IFR operations including situations with C2 link latency and link loss. Focus will
be to demonstrate airspace integration and interaction with ATC. Expected Achievements: Evaluation of RPAS IFR
flight in class C airspace including human interaction (ATCO and Remote pilot) and more specifically on DAA aspects,
identifying potential areas in need of improvements.

EXE 117 010 Second RTS LFV/COOPANS-SAAB (NATMIG) — joint with EXE_111_004

This exercise will be joint with Solution 111 (as listed in WP2) and will validate ATCO and Remote pilot operational
acceptability during IFR flight in airspace class C, taking into account any technical and operational findings from
the previous RTS exercise. The exercise will be done with a relevant mix of traffic considering both cooperative and
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non-cooperative (including equipment failures and infringements), specifically validating DAA operational aspects.
Validation scenario/objectives: The exercise will validate both the operational aspects of the remote pilot reacting to
DAA system alerts and guidance as well as general IFR operations including situations with C2 link latency and link
loss. Focus will be to demonstrate airspace integration and interaction with ATC. Expected Achievements: RPAS IFR
flight in class C airspace validated, including human interaction (ATCO and Remote pilot) and more specifically on
DAA aspects.

Partner’s Contributions

To this Solution different beneficiaries will participate and contribute to reach the targets.

In particular is important to underline that beneficiaries involved comes from different company and areas like as:
industry, ANSP, research and development centre, and this will guarantee that the contributions will feed the Solution
from different perspective. Main activities in the frame of Solution are related to the development of the concept
for RPAS integration, included operational/safety/performance and technical requirements production, development of
dedicated use cases, update and development of working methods, analysis of operational environments, validation
activities and related assessment in terms of the main KPA to be addressed. All these activities have been summarized
in the following deliverables

According to the deliverables and validations that will be developed by the Solution in W2 in order to reach the target
maturity level, the following activities have been planned:

* OSED/SPR (Operational Service Environment Description) that will collect in particular the Operational Environment
and procedures description, the use cases and system/operation safety/performance requirements that are critical for
developing a plan for the integration of RPAS from in current segregated operations to non-segregated operations in,
including both CA and RWC functions. The Solution will consolidate needs, concept and operational scope using PJ13
ongoing partners’ activity / participation from SESAR Wave 1, coordination (EDA-EASA, EUROCONTROL, ICAO
etc.) and trials already performed. Through this, the Solution will consolidate the requirements for RPAS flight planning
(OAT and GAT) and accommodation of initial RPAS demand as GAT traffic in targeted operational environments (e.g.
dense, high traffic airspace vs. medium density/complexity airspace which has a few daily peaks). To the OSED task the
following beneficiary will participate: ENAV, Leonardo, Airbus, NLR, ON (B4), LFV/COOPANS, Dassault Aviation,
DFS, ENAIRE, EUROCONTROL, FRQ (FSP), HC (FSP), Honeywell SAS, INDRA, Thales AIR SYS, Thales AVS,
DSNA, SAAB, PANSA (B4) supported by PCSN (LTP).

* Validation Plan and Validation Report: To the validation planning and reporting tasks the following partners will
participate: ENAV, Leonardo, ENAIRE, EUROCONTROL, FRQ (FSP), HC (FSP), DSNA, Airbus, INDRA, SAAB ,
NLR, Thales AVS, PANSA (B4) supported by PCSN (LTP).

* Availability note: The Availability note will contain information about validation platform used during the exercises.
The following partners will participate to this task: ENAV, Leonardo, EUROCONTROL, FRQ (FSP), DSNA, Thales
AVS, INDRA, PANSA (B4) supported by PCSN (LTP).

* Technical Specification: The Technical Specification contains the requirements that describe functional and capabilities
specifications, covering performance, physical characteristics, environmental and facility conditions under which the
functional block(s) enabling a SESAR Solution has to perform, requirements to interfaces (in case they are included
in this document) and data definitions, security specifications, design constraints. The following beneficiaries will
participate to this task: Leonardo, INDRA, Honeywell SAS, Airbus, Thales AVS, FRQ (FSP), SAAB, PANSA (B4)
supported by PCSN (LTP).

* CBA: this document will contain the cost and benefit analysis taking into account the KPA and KPI impacted by
Solution. The following beneficiaries will participate to this task: ENAV, Leonardo, Airbus , ON (B4), LFV/COOPANS,
DFS, EUROCONTROL, Thales AIR SYS, Thales AVS,

* VALP Roadmap for Next Phase: a document that contain information about the planning for SESAR W3. The following
partners will participate to this task: ENAV, Leonardo, ENAIRE, EUROCONTROL, Honeywell SAS, DSNA, Thales
AVS, Airbus, FRQ (FSP), SAAB, PANSA (B4) supported by PCSN (LTP).

Partners agreed the following responsibilities for the PMP deliverables of Solution 117:
Safety, Performance and Operational Requirements (SPR-INTEROP/OSED) V2: ENAV
Subcomponents of the previous document: HPAR: ENAV / PAR: ENAV / SAR: PANSA
Validation Plan (VALP) V2: Eurocontrol

Availability Notes: ENAV

Validation Report (VALR) V2: ENAIRE

CBA V2: FRQ (FSP)

Technical Specification (TS/IRS) V2: Leonardo

Initial Validation Plan (VALP) V3 defining the validation roadmap for phase V3: Eurocontrol
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Participation per Partner

Partner number and short name WP3 effort
1 - LEONARDO 444.67
TPZ 14.33
2 - AIRBUS SAS 0.00
Al D&S GMBH 23.00
3- NLR 3.90
4 - ON (B4) 19.46
5- PANSA (B4) 35.87
PSNC 27.48
6 - LFV/COOPANS 8.33
7 - DAV 14.30
8 - DSNA 26.90
ENAC 21.70
SAFRAN 34.20
9 - ENAIRE 10.15
ISDEFE 16.64
INECO 13.34
CRIDA 23.86
10 - ENAV 12.21
IDS AIRNAV 7.90
DEEP BLUE 4.11
CIRA 20.99
TECHNO SKY 13.96
11 - EUROCONTROL 135.00
12 - FRQ (FSP) 22.27
FCO 8.13
FRQ CZ 74.73
FRQ RO 7.63
13 - HC (FSP) 21.00
15 - INDRA 174.76
16 - SAAB 37.00
18 - THALES AIR SYS 0.00
TAS-FRANCE 14.25
19 - THALES AVS 152.51
20 - DFS 3.00
Total 1,447.58
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List of deliverables

Deliverable . . . & % Due .
1 | Deliverable Title Lead beneficiary Type Dissemination level'® | Date (in
Number 17
months)
D3.1 Solution 115 - V3 Data 11 pyay Report Public 35
Pack
D3.2 ls)zi‘f:‘on H7-Vabata |4 gnav Report Public 35

Description of deliverables

Solution 115 V3 Data Pack
Solution 117 V2 Data Pack
D3.1 : Solution 115 - V3 Data Pack [35]

The Solution data pack is provided at the end of the activities related to the V3 maturity phase to document its
achievement.

D3.2 : Solution 117 - V2 Data Pack [35]

The Solution data pack is provided at the end of the activities related to the V2 maturity phase to document its
achievement.

Schedule of relevant Milestones

Milestone X . X —— X X X
s | Milestone title Lead beneficiary Date (in | Means of verification
number
months)

V3 Gate for solution The V3 gate for solution 115
MS2 PJ13-115 10- ENAV 35 is succesfully passed.

V2 Gate for solution The V2 gate for solution 117
MS3 PJ13-117 10 - ENAV 35 is succesfully passed.
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Work package number® | WP4 Lead beneficiary " 1 - LEONARDO
Work package title Ethics requirements
Start month 1 | End month 37

The objective is to ensure compliance with the 'ethics requirements' set out in this work package.

Description of work and role of partners

WP4 - Ethics requirements [Months: 1-37]
LEONARDO
This work package sets out the 'ethics requirements' that the project must comply with.

List of deliverables

Due
Deliverable Title Lead beneficiary Type" Dissemination level'® | Date (in
months)"’

Deliverable
Number"

Confidential, only
for members of the
D4.1 H - Requirement No. 1 1 - LEONARDO Ethics consortium (including | 3
the Commission
Services)

Confidential, only
for members of the
1 - LEONARDO Ethics consortium (including | 3
the Commission
Services)

POPD - Requirement No.
2

Confidential, only
for members of the
1 - LEONARDO Ethics consortium (including | 3
the Commission
Services)

Description of deliverables

The 'ethics requirements' that the project must comply with are included as deliverables in this work package.

D4.1 : H - Requirement No. 1 [3]

2.1. The procedures and criteria that will be used to identify/recruit research participants must be submitted as a
deliverable. 2.2. The informed consent procedures that will be implemented for the participation of humans must be
submitted as a deliverable. 2.3. Templates of the informed consent/assent forms and information sheets (in language
and terms intelligible to the participants) must be submitted as a deliverable.

D4.2 : POPD - Requirement No. 2 [3]

4.1 The beneficiary must confirm compliance with GDPR and with respective national legal framework(s). 4.2

The beneficiary must confirm that it has appointed a Data Protection Officer (DPO) and the contact details of the
DPO are made available to all data subjects involved in the research. 4.4 The beneficiary must explain how all of
the data they intend to process is relevant and limited to the purposes of the research project (in accordance with
the ‘data minimisation ‘principle). This must be submitted as a deliverable. 4.6 A description of the technical and
organisational measures that will be implemented to safeguard the rights and freedoms of the data subjects/research
participants must be submitted as a deliverable.

GEN - Requirement No.
3
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D4.3 : GEN - Requirement No. 3 [3]

12.2. A thorough analysis of the ethics issues raised by this project and the measures that will be taken to ensure
compliance with the ethics standards of H2020 must be included in the grant agreement before signature. 12.6. Other.
The applicants must explicitly confirm the exclusive focus on civil applications.

Schedule of relevant Milestones

Milestone X . X L X X X
s | Milestone title Lead beneficiary Date (in | Means of verification
number
months)
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1.3.4. WT4 List of milestones

Milestone WP Due
1s | Milestone title » | Lead beneficiary Date (in | Means of verification
number number "
months)

MS1 V3 Gate for solution WP2 11 - EUROCONTROL 35 The V3 gate for solution 111

PJ13-111 is succesfully passed.

V3 Gate for solution The V3 gate for solution 115
MS2 PJ13-115 WP3 10 - ENAV 33 is succesfully passed.

V2 Gate for solution The V2 gate for solution 117
MS3 PJ13-117 WP3 10- ENAV 33 is succesfully passed.
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1.3.5. WT5 Ciritical Implementation risks and mitigation actions

Risk

Description of risk WP Number Proposed risk-mitigation measures
number

Divergence from content

within current Standards. . Y . .
s . Active participation and involvement in the tasks
Decisions in international

1 WP2 of WG-105 and WG-75 (and their partner Special

forums are made by those . . .
that participate supported by Committees in the RTCA) by Project Partners

evidence (Low)

Limited experimentation

) in DAA/RWC manoeuvres WP2 To be included in Wave 3 (Wave 2 where
on Validation Platforms possible)
(Medium)
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WP1 WP2 WP3 WP4 Total Person/Months per Participant
1 - LEONARDO 36 21 444.67 O 501.67
- TPZ 0 0 14.33 14.33
2 - AIRBUS SAS 0 6 0 6
- AT OP SAS 0 18 0 18
- A D&S GMBH 0 12 23 35
3-NLR 0 3.90 3.90 7.80
4-0ON (B4) 0 0 19.46 19.46
5 - PANSA (B4) 0 0 35.87 35.87
- PSNC 0 0 27.48 27.48
6 - LFV/COOPANS 0 293 8.33 11.26
7 - DAV 0 0 14.30 14.30
8 - DSNA 0 22.40 26.90 49.30
- ENAC 0 0 21.70 21.70
- SAFRAN 0 18.40 34.20 52.60
9 - ENAIRE 0 0 10.15 10.15
- ISDEFE 0 0 16.64 16.64
- INECO 0 0 13.34 13.34
- CRIDA 0 0 23.86 23.86
10 - ENAV 0 0 12.21 12.21
- IDS AIRNAV 0 0 7.90 7.90
- DEEP BLUE 0 0 4.11 4.11
- CIRA 0 0 20.99 20.99
- TECHNO SKY 0 0 13.96 13.96
11 - EUROCONTROL 0 198 135 333
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WP1

WP2

WP3

WP4

Total Person/Months per Participant

12 - FRQ (FSP)

22.27

22.27

- FCO

8.13

8.13

-FRQ CZ

74.73

74.73

- FRQ RO

7.63

7.63

13 - HC (FSP)

21

21

14 - Honeywell SAS

- Hlsro

175

175

- Hlinc

24

24

15 - INDRA

174.76

174.76

16 - SAAB

110

37

147

17 - NATS

13.40

13.40

18 - THALES AIR SYS

S|l ol o ©

- THALES SIX

176

176

- TAS-FRANCE

4.75

14.25

19

19 - THALES AVS

8.30

152.51

160.81

- THALES SIX

47

47

20 - DFS

21 -DLR

22 - ANS CR (B4)

23 - LPS SR (B4)

24 - ACG/COOPANS

25 - CCL/COOPANS

26 - IAA/COOPANS

27 - Naviair/COOPANS

28 - ATOS (FSP)

29 - AIRTEL

(= =N N = BN IR Rl I el e )

S|l oo |l o ||| oo oo
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WP1 WP2 WP3 WP4 Total Person/Months per Participant
30 - SINTEF 0 0 0 0
Total Person/Months 36 869.08 1447.58 2352.66
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1.3.7. WT7 Tentative schedule of project reviews

Review Tentative | Planned venue 5
19 8 g c Comments, if any
number timing of review
RV1 15 SJU premises Review linked to the 1st period
RV2 27 SJU premises

Review linked to the 2nd period
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1. Project number

The project number has been assigned by the Commission as the unique identifier for your project. It cannot be
changed. The project number should appear on each page of the grant agreement preparation documents (part A
and part B) to prevent errors during its handling.

2. Project acronym

Use the project acronym as given in the submitted proposal. It can generally not be changed. The same acronym should
appear on each page of the grant agreement preparation documents (part A and part B) to prevent errors during its
handling.

3. Project title

Use the title (preferably no longer than 200 characters) as indicated in the submitted proposal. Minor corrections are
possible if agreed during the preparation of the grant agreement.

4. Starting date

Unless a specific (fixed) starting date is duly justified and agreed upon during the preparation of the Grant Agreement,
the project will start on the first day of the month following the entry into force of the Grant Agreement (NB : entry into
force = signature by the JU). Please note that if a fixed starting date is used, you will be required to provide a written
justification.

5. Duration
Insert the duration of the project in full months.
6. Call (part) identifier

The Call (part) identifier is the reference number given in the call or part of the call you were addressing, as indicated
in the publication of the call in the Official Journal of the European Union. You have to use the identifier given by the
Commission in the letter inviting to prepare the grant agreement.

7. Abstract
8. Project Entry Month

The month at which the participant joined the consortium, month 1 marking the start date of the project, and all other start
dates being relative to this start date.

9. Work Package number
Work package number: WP1, WP2, WP3, ..., WPn
10. Lead beneficiary

This must be one of the beneficiaries in the grant (not a third party) - Number of the beneficiary leading the work in this
work package

11. Person-months per work package
The total number of person-months allocated to each work package.
12. Start month

Relative start date for the work in the specific work packages, month 1 marking the start date of the project, and all other
start dates being relative to this start date.

13. End month
Relative end date, month 1 marking the start date of the project, and all end dates being relative to this start date.
14. Deliverable number

Deliverable numbers: D1 - Dn

15. Type
Please indicate the type of the deliverable using one of the following codes:
R Document, report

DEM Demonstrator, pilot, prototype

DEC Websites, patent fillings, videos, etc.
OTHER

ETHICS Ethics requirement

ORDP  Open Research Data Pilot

DATA data sets, microdata, etc.
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16. Dissemination level

Please indicate the dissemination level using one of the following codes:
PU Public
Cco Confidential, only for members of the consortium (including the Commission Services)
EU-RES Classified Information: RESTREINT UE (Commission Decision 2005/444/EC)
EU-CON Classified Information: CONFIDENTIEL UE (Commission Decision 2005/444/EC)
EU-SEC Classified Information: SECRET UE (Commission Decision 2005/444/EC)

17. Delivery date for Deliverable

Month in which the deliverables will be available, month 1 marking the start date of the project, and all delivery dates
being relative to this start date.

18. Milestone number

Milestone number:MS1, MS2, ..., MSn
19. Review number

Review number: RV1, RV2, ..., RVn
20. Installation Number

Number progressively the installations of a same infrastructure. An installation is a part of an infrastructure that could be
used independently from the rest.

21. Installation country

Code of the country where the installation is located or 10 if the access provider (the beneficiary or linked third party) is
an international organization, an ERIC or a similar legal entity.

22. Type of access

VA if virtual access,

TA-uc if trans-national access with access costs declared on the basis of unit cost,

TA-ac if trans-national access with access costs declared as actual costs, and

TA-cb if trans-national access with access costs declared as a combination of actual costs and costs on the basis of
unit cost.

23. Access costs

Cost of the access provided under the project. For virtual access fill only the second column. For trans-national access
fill one of the two columns or both according to the way access costs are declared. Trans-national access costs on the
basis of unit cost will result from the unit cost by the quantity of access to be provided.
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History of Changes

Page/section | Nature of change and reason (if applicable)

Part A

1.2 Changed Dassault Aviation short name to “DAV”. Dassault’s request.

1.3.2 Deliverable list changed: inserted one “data pack” for each solution. The single documents that are
composing the data packs were deleted (they will be left in the excel file). SJU request.

1.3.2 The dissemination level of the “Final report” was set to PU. SJU request. SJU request.

1.3.2 The dissemination level of the three datapacks was set to PU. SJU request. SJU request.

WP3 Text of subworkpackages WP03.1 and WP03.2 was pasted to the description of WP03. The reason for
this is that the SYGMA portal does not allow a structure in subworkpackages.

WP3 The table of partner’s contribution for sol115 was rewritten in a form of list as the SYGMA portal does
not allow to insert tables in the WP description.

1.34 The list of milestone was rewritten so as to have a milestone for each datapack delivery. Three
milestones were left: one for each solution.

Project duration changed to 37 months instead of 36. Deadlines of deliverables and milestones were
updated accordingly.

WP3 The WP3 description contained two mentions of NATS as participant to solution 117. This mentions
were introduced by mistake during the proposal phase and were deleted after an appropriate verification
with the partner, with the Solution Leader and with the Grant Manager.

WP3 Description of EXE_117_003 changed to “FTS/RTS” at the request of Eurocontrol to correct an

description inaccuracy.

WP3 Added text to define the partners responsible for each PMP subdeliverable of the datapack. At the

description request of ENAV. The list was agreed among the partners.

(solution

117)

WP3 The following sentence was removed from the GA at the request of INDRA:

A second ATC environment for flight preparation will be provided by INDRA, and it will be compatible
with the following ATM system and en-route airspace impacts /validations:

* Flight planning and ATC awareness.

* Separation provision due to latency and a different flight awareness of the crew.

» Communications with RPAS crossing several airspaces boundaries.

« Weather conditions changes that require a specific coordination between ATC and RPAS.

* RPAS contingency procedures in case of loss of C2 link.

The sentence is in fact a leftover of the validation that Indra intended to address in the project. It was
included at an early stage under Solution 115 but the exercise was finally retained in Solution 117 and
inadvertently was it never deleted from the Solution 115 section. Indra never consider in fact to
participate to the joint exercise in Solution 115, as reflected in the partners’ contribution table

WP3 Due to the absence of a second ATC system, Solution 115 will not be able to perform cross-border
validation. As a consequence of this, in WP3 description (part A), where the accommodation needs are
described, the sentence “RPAS specificities compared to manned aviation and their impact on Air
Traffic Management (Flight domain, Remote piloting, sector and cross border hand-overs,
contingencies)” was changed to “RPAS specificities compared to manned aviation and their impact on
Air Traffic Management (Flight domain, Remote piloting, sector hand-overs, contingencies)”.

WP3 The table of partner’s contribution for sol115 was changed for the FRQ (FSP) contribution:
added the participation to VALP and VALR and removed the participation to TS.

In fact it was clarified within the solution 115 working group that FRQ (FSP) will provide a pre-flight
component to the validation platform, hence no activities are necessary for the TS.

WP3 The table of partner’s contribution for sol115 was changed for the SAAB contribution:
deleted the participation to TS, AN and VALR.

In fact it was clarified within the solution 115 working group that SAAB will not provide components
to the validation platform,

hence no activities are necessary for TS, AN and VALR definition. (SAAB will concentrate their
activities on OSED/SPR and VALP)

WP3 The sentence “It will be evaluated the opportunity to use the THALES AVS FMS in the contingency

procedures assessment” was deleted from the description of EXE_117_003 EUROCONTROL.
The reason is that such an evaluation has already been performed and the outcome was that it would not
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be possible for THALES AVS to integrate the FMS in a further additional environment to the two ones
it will be used in.

WP3 The description of solution 115 was modified to add the partners leading each document
(OSED/TS/...).

Part B

11/13.2 Inserted text to address a shortcoming relevant to “inconsistency between solutions 111 and 115/117”
(refer to 8.a in the “GUIDANCE DOCUMENT FOR COORDINATORS INVITED TO GRANT
AGREEMENT PREPARATION CALL H2020-SESAR-2019-1”)

All along the | Short names changed so as to be compliant to the list contained into the SYGMA portal (refer to 12 of

document the guidance document)

4,115 Added the role of the PANSA’s LTP. PANSA’s request.

4.1.1.10 Changed the description of ENAV LTPs. ENAV’s request.

4.1.2 CV of WP03 solution leader changed. ENAV’s request.

421 Section relevant to Leonardo’s subcontractors deleted. Answer changed to “NO”. Leonardo’s request.

4.2.5 Text added to explain PSNC’s (PANSA’s LTP) role in the project. PANSA’s request.

4.2.8 Text added to explain the activities of DSNA’s LTPs in the project. DSNA’s request.

4.2.10 ENAV’s LTP changed. Removed “IDS INGEGNERIA DEI SISTEMI”, inserted “IDS AIRNAV SRL”.
ENAV’s request.

4.2.14 Removed “Honeywell EMS Satcom UK Ltd” from Honeywell’s LTPs. Honeywell’s request.

The reasons for the change resulted from a deeper review of the resources and expertise needed to
perform the research tasks presented in the proposal.

The expertise originally assumed to be provided by Honeywell EMS Satcom UK will be fully covered
by another Honeywell’s LTP (Linked Third Party): Honeywell International sro. The scientists
and engineers employed at Honeywell International sro possess all the required education, knowledge
and expertise to perform the tasks required by the Project 13 ERICA. The LTP Honeywell International
sro sites are also technically equipped including several state-of-art laboratories and simulators to
perform all tasks planned within PJ13 proposal.

The change does not modify the general terms of the proposal.

1.3.2 Inserted text to address the shortcoming relevant to the “methodology” (refer to 8.a).

3.4 Inserted text to manage the “Max Grant Amount” and the list of deliverables and activities that will be
performed on the basis of the available Grant Amount.

3.1.1 The gantt chart was updated to address the shortcomings and inconsistencies. (refer to 8.a in the
“GUIDANCE DOCUMENT FOR COORDINATORS INVITED TO GRANT AGREEMENT
PREPARATION CALL H2020-SESAR-2019-17)

4.2.8 Text modified to improve the description of the subcontracted activities for DSNA. At request of the
Grant Manager.

4.2.19 Text modified to improve the description of the subcontracted activities for Thales AVS. At request of
the Grant Manager.

311 Description of EXE_117_003 changed to “FTS/RTS” at the request of Eurocontrol to correct an
inaccuracy in the gantt chart.

4211 Text modified to improve the description of the subcontracted activities for Eurocontrol. At request of
the Grant Manager.

3.4Db tables The description tables of the “other direct costs” of all the partners were modified at the request of the
Grant Manager.

4.3 Section removed according to the request of the Grant Manager on 18/9/19.

5 Ethics Chapter 5 was modified to answer to the remarks of the “Ethics Summary Report”.

Three modifications were added:
e paragraph 5.1.1 — to assure that post-grant requirements about humans will be addressed
e paragraph 5.2.2 - to assure that post-grant requirements about protection of personal data will
be addressed
e paragraph 5.1.5 “Remarks on the “Exclusive Use on Civil Applications”” was added to address
the concerns about the exclusive focus on civil applications.

1.3.2 Due to the absence of a second ATC system, Solution 115 will not be able to perform cross-border
validation. As a consequence of this, the sentence “Airspace structure for the accommodation concept,
including cross border operations and multi-FIR (Flight Information Region) environment.” was
changed to “Airspace structure for the accommodation concept, including multi-FIR (Flight Information
Region) environment.”

41111 The description of Eurocontrol was modified in the “contribution” section to state that they will also
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participate to solution 115 activities.

3.4Db tables SAAB’s, LFV/ICOOPANS’ and Leonardo’s descriptions of “other direct cost” were modified at the
request of the Grant Manager.

3.4 At the request of the Grant Manager it was deleted the following text:

Resources to | “List of documents compounding the contractual Data Packs to be completed with the funds of the First

be SJU contribution:

committed [omissis]

List of deliverables and activities to be partially executed with the funds of the First SJU contribution;
[omissis]”.
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ADS-B
ANS
ANSP
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ATCO
ATM
BRLOS
C2
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CAA
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DAA
DASC
DESIRE
EASA
EDA
ERA
ERICA
EUROCAE
FAA
FTS
GAT
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HALE
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ICAO
ICAS
ICRA
IFR
INTEROP
JARUS
Ju

KPA
MALE
MASPS
MIDCAS
MOPS
NAA
OAT

Ol
OSED
PJ

RA

Airborne Collision Avoidance Systems

Automatic Dependent Surveillance - Broadcast

Air Navigation Service

Air Navigation Service Provider

Airborne Separation Assistance

Aviation Systems Block Upgrades

AeroSpace and Defence Industries Association of Europe
Air Traffic Control

Air Traffic Controllers

Air Traffic Management

Beyond radio Line of Sight

Communication and Control

Collision Avoidance

Civil Aviation Authority

Civil Air Navigation Services Organization
Communication Navigation Surveillance

Concept of Operations

Controller Pilot Data Link Communications

Detect And Avoid

Digital Avionics Systems Conference

Demonstration of Satellites enabling the Insertion of RPAS in Europe
European Aviation Safety Agency

European Defence Agency

Enhanced RPAS Automation

Enable RPAS Insertion in Controlled Airspace
European Organization for Civil Aviation Equipment
Federal Aviation Administration

Fast Time Simulation

General Air Traffic

Global Navigation Satellite System

European GNSS Agency

High Altitude Long Endurance

Human Machine Interface

International Civil Aviation Organisation
International Council of the Aeronautical Sciences Congress
International Conference on Research in Air Transportation
Instrument Flight Rules

Interoperability Standard

Joint Authorities for Rulemaking on Unmanned Systems
Joint Undertaking

Key Performance Assessment

Medium Altitude Long Endurance

Minimum Aviation System Performance Standards
Mid Collision Avoidance System

Minimum Operational Performance Standards
National Aviation Authority

Operational Air Traffic

Operational Improvement

Operational Service and Environment Description
Project

Resolution Advisory
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RP Remote Pilot

RPAS Remotely Piloted Aircraft Systems

RPS Remote Pilot Station

RTCA Radio Technical Commission for Aeronautics
RTS Real Time Simulation

RWC Remain Well Clear

SARPS Standards And Recommended Practices

SES Single European Sky

SESAR Single European Sky ATM Research

SID Standard Instrument Departure

SPR Operational, Safety and Performance Requirements Standard
STAR Standard Terminal Arrival Route

TCAS Traffic Collision Avoidance System

TMA Terminal Manoeuvring Area

TRAWA Traffic Awareness

TSA Temporary Segregated Area

V&V Verification & Validation

WG Working Group

WOC Wing Operations Centre
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1. Excellence

This project is part of the SESAR JU Single Programming Document 2019-2021 [1]. It is part of the
Industrial Research & Validation phase, developed under the SJU Private Public Partnership. The present
proposal addresses PJ13 W2 “IFR RPAS” (Instrument Flight Rules, Remotely Piloted Aircraft Systems)
which is composed of the following Solutions:

e Solution PJ.13-W2-111 “Collision avoidance for IFR RPAS”
e Solution PJ.13-W2-115 “IFR RPAS accommodation in Airspace Class A to C”
e Solution PJ.13-W2-117 “IFR RPAS integration in Airspace Class A to C”.

Today, RPAS and drones are limited to fly in segregated airspaces and they cannot operate with other
manned or unmanned aircraft systems in IFR traffic. Their coexistence with the manned aviation, and their
operation within the same airspace and under a common air traffic control, is requiring to face a certain
number of challenges (operational, technical, regulatory), strictly relevant to their nature of being distributed
systems, a nature that today is preventing and limiting their operations outside segregated airspaces.

Introducing a new actor like an RPAS into the air transport system will only be possible if some gaps are
bridged: RPA flies at a considerable distance from the remote pilot, who manages the air vehicle but who
perceives all the information relevant to the flight only by means of the data transmitted from air to ground,
sometimes with some delay. No possibility to look out of the window and to see the space surrounding, no
possibility to directly perceive the real situation inside and outside the aircraft (“situation awareness”).

Moreover, with respect to manned aircraft, additional technical capabilities have to be considered: reliable
and safe communications, management of contingencies in case of loss of communications or remote
control, performance of command and control as well as the capability to promptly react to some potentially
dangerous external situations (e.g. air proximity) and without the intervention of the pilot, both for
collaborative and non-collaborative air traffic.

For such aircraft categories, recognised operational procedures are missing today and have to be defined in
order for them to operate in non-segregated airspace both in nominal and contingency/emergency conditions,
taking into account the peculiarity of RPAS of being controlled remotely. Moreover, it must be noted that in
recent years a significant proliferation of similar activities has been launched in the military field without
reaching a common and recognised regulation.

The need for RPAS to fly out of segregated airspaces is a must as stated by market analyses and surveys
developed by different stakeholders in the international community. RPAS traffic growth is set to
significantly expand and will support the user community in different sectors enabling a wide range of
applications and services (both civil and military) that need a routine access to the non-segregated airspace as
a prerequisite.

The above can be feasible only if a common way to operate and safely control the RPAS is defined at
European level, adopted and supported by valid proven solutions in respect of the ICAO rules of air (as today
and future evolutions) and without any negative impact on the existing ATM.

The successful integration of RPAS with the Commercial Aviation is a key challenge for the Single
European Sky (SES) that, if not properly addressed, can negatively impact the global performance and safety
of the future European Transport System.

Exploiting as much as possible the results available from different European and worldwide related
activities, the high level objective of the project is to provide tangible and validated results to the
Regulation and Standardisation Authorities, to accelerate the establishment of a common European
basis on which, in the near future, industries will develop recognised and accepted solutions while
operators and service providers will be able to operationally use the solutions. The ERICA project is a
means to demonstrate validity and limits of the possible solutions, while providing a solid contribution to the
regulatory and standardisation authorities.

In the framework of the routine access of RPAS into non-segregate airspace, the ERICA project will
significantly contribute to the:

874474 — “PJ13 - W2 ERICA” — Part B — Page 8 of 133



i Associated with document Ref. Ares(2019)7194021 - 21/11/2019

o establishment of a valid and recognised European operational and technical performance base;

e consolidation of a common regulatory and standardisation base within and outside Europe, both for
Industry and Air Navigation Service Providers; ERICA will provide outputs and results for the
production of standards and regulations. EASA, EUROCAE, JARUS, ICAO and other regulators
will benefit from elements provided from ERICA like as: Operational and technical requirements,
use cases and results/assessment of validation exercises.

e increase of the SESAR Key-Performance Indicator in terms of Access to the airspace, Equity,
Efficiency and Safety, enabling civil and military RPAS, both fixed and rotary wing, to safely
operate in Europe in accordance to the needs expressed by the community while meeting the
established regulation and standards;

o exploitation of existing ATM infrastructures, with limited modifications and compatibility with the
future ATM environment and infrastructures;

¢ enhancement of the networking capacity of ATC, that will manage RPAS without impacts on the
manned traffic and will possess the capability to accommodate further traffic demands and different
operational and airspace classes (“scalability” of the solution);

e export of the relevant technologies to other sectors with positive effects on the economy.

The project will build upon results from previous research, including SESAR 1 projects and SESAR2020
Wave 1 projects as well as mature results coming from the other RPAS framework as more detailed in the
next chapters.

1.1 Objectives

The ERICA project is aimed at providing the basis for defining, developing and validating the key
operational and technological enablers that are necessary to assure the proper insertion of RPAS into
non-segregated airspace in terms of:

e “Collision avoidance for IFR RPAS” by developing and operationally validating a Detect And Avoid
(DAA) system for IFR RPAS operating in airspace A to C that will allow the Remote Pilot (RP) to
contribute to safety by preventing collisions in case the normal separation provisions fail.

e “IFR RPAS accommodation and integration in airspace Class A to C” by developing a framework
for the insertion of RPAS into the non-segregated airspace, allowing their routine access and
operations.

These aims will be achieved through the development and validation (at different maturity levels) of
the three Solutions included in PJ13 W2 “IFR RPAS”.

In more detail, the objectives of the project are the following:

1. to develop and validate a DAA system to support the Remote Pilot during his/her operations, within
the airspace categories A-C, in compliance with the ATC instructions. DAA is composed of a
“collision avoidance” and a “remain well clear” function that will be both taken care of, for the air
and the ground segments (including the interaction with the ATM system). The integration of
Collision Avoidance (CA) and Remain Well Clear (RWC) with the avionics will be considered and
the RP human performance will be assessed in human-in-the-loop simulations. The potential impact
of DAA on controllers’ human performance will be evaluated as well as the dynamic of
responsibility allocation between RWC and separation provision. RPAS on-ground operative phases
are excluded from this proposal. The validation will be performed at V3 maturity level (ref. Solution
PJ13-W2-111);

2. todevelop and validate, in a stepped approach, a framework for the insertion of RPAS into the non-
segregated airspace of category A-C, allowing their routinely access and operations; for such a
scope, two main streams of activities are foreseen as follows:

= “Accommodation” of civil and military IFR RPAS, in accordance to the typology of
platform and mission/application that are characterising the initial demand, trying to exploit
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as much as possible mature capabilities and systems existing at the target accommodation
date. The validation will be performed at V3 maturity level (ref. Solution PJ13-W2-115);

= “Integration” of military and civil IFR RPAS, enabling from the operational and technical
point of views, their deployment in a cooperative environment, in full integration with the
manned aviation. The validation will be performed at V2 maturity level (ref. Solution PJ13-
W2-117).

Starting from the above high level objectives, in the following the detailed objectives that will be addressed
in the different project Solutions are further elaborated.

With respect to the Technical Specification of the call [2], the ERICA proposal is addressing the
objectives of all the three Solutions, but in order to have a tighter coordination between Solution 115
and Solution 117, ERICA addresses both the topics of “accommodation” and “integration” into a
single level 1 workpackage. This choice has been considered appropriate because Solution 115 is a step
towards to Solution 117 and that both the two topics deal with subjects with large commonalities that
must be managed together. In spite of this choice, “accommodation” and “integration” have their own
separate streams of activities, in order to guarantee the traceability of objectives and results.

Solution 111 “Collision avoidance for IFR RPAS”

The objective of Solution 111 is to develop and operationally validate at VV3 level a Detect and Avoid (DAA)
system for IFR RPAS operating in airspace class A-C.

This Solution will consider both the CA and RWC functions and it will address both the European DAA and
the joint USA/European ACAS-Xu concepts, currently in development, with a specific set of Validation
Exercises. This work will be supported by further development of the Modelling and Metrics activities
started in SESAR2020 Wave 1 developing European Encounter Models for RPAS now extended to DAA
time-horizons and further development of European Acceptability Criteria.

Collision avoidance systems are operational globally. They are mandated for certain categories of aircraft
and provide substantial safety benefits in airspaces throughout the world, possibly having saved many lives.
The development of collision avoidance systems for new classes of airspace user must interoperate with
existing systems and vice versa.

The following main objectives are associated to this overall goal:

1. Analyse, develop and validate the European DAA (CA and RWC) building on the EUROCAE WG-
105 European standards (under development), MIDCAS, TRAWA.

2. Ensure that the specification for the CA and RWC functions match the operational requirements, by
coordinating closely with Solution 117. Such a coordination will be possible because most of the
operational requirements are independent on the final maturity level (that is different for the
two solutions) as they are related to the “RPAS insertion” concept in general and they can be
considered as fundamental statements.

3. Analyse, develop and validate the ACAS Xu (CA and RWC), building on EUROCAE/RTCA WG-
75/RTCA SC-147 standards (under development). Continuing the work from SESAR Wave 1, a
specific focus will be devoted to ACAS-Xu with the aim to understand and assess its compatibility
within the European context (similar to the work performed for ACAS Xa for EASA).

4. Develop the European Encounter Modelling and Metrics techniques to apply to DAA/RWC.

5. Ensure the interoperability of the solution with the existing and currently under development
Collision Avoidance Systems. Ensure that the DAA Solution is compatible with other avoidance
technology (e.g. ACAS) or procedures (e.g. ATC separation standards) which are in place for
manned aviation.

6. Assess the impact on avionics, controllers and remote pilots so as not to adversely affect human
performance and to guarantee responsibility allocation between RWC on board function and on
ground separation provision management (e.g. it is needed to clarify the ATCo responsibility and the
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RWC behaviour with regard to CA when the RPA is in class A-C airspace, the C2 link is lost and the
airborne intruder is not cooperative).

7. Ensure that the work conducted in SESAR2020 Wave 1 by PJ.11-A2 on ACAS Xu and PJ.10-05 on
DAA and CA, will be taken as a baseline.

8. Ensure the coordination with the relevant work conducted outside SESAR (e.g. EDA research
projects TRAWA and MIDCAS) with a focus on the accessible outcomes only.

9. Coordinate with both EUROCAE WG-75 and WG-105.
10. Ensure that both civilian and military airspace users are considered.

Solution 115 “IFR RPAS Accommodation in Airspace Class A to C” and Solution 117 “TFR RPAS
Integration in Airspace Class A to C”

The general objective of the two solutions is to enable IFR RPAS operations in controlled airspace classes A-
C considering both “accommodation” and “integration” measures. The operational and performance
requirements that are needed to achieve accommaodation and full integration will be identified, as well as the
working methods. It is important to remind here that the term “accommodation” refers to a set of measures
that will be adopted to assure the operational capability of RPAS in non-segregated classes A-C controlled
airspace in the short term and mainly by making use of mature technologies at the target accommodation
timeframe (2021-2025). The aim is to reach a first insertion, related to initial RPAS demand into the General
Air Traffic (GAT) in the short term, most likely with some limitations and minimizing the impact on the
existing ATM framework. On the other side, the term “integration” refers to a set of measures that will be
adopted in the long term and that will likely use advanced concepts and new technical enablers, with the aim
to reach the full insertion of RPAS in the GAT without the above limitations. Accommodation and
integration refer therefore to two different temporal horizons.

Accommodation objectives will be reached by means of existing certified navigation solutions and civil
regulation compliance coming from commercial aviation, and derived for remote piloting to allow safe
navigation in controlled airspace classes A to C. The objective, in the accommodation solution, is to manage
insertion with the minimum possible evolution, relying on mature capabilities to reach the V3 maturity level.

The scope in the accommodation solution will be the basis for the next step to the full RPAS integration,
consistently with the DAA concept developed in Solution 111 when considering A-C classes of airspace.

This approach for insertion of RPAS in GAT will optimize the development and deployment costs and will
minimize the risks. Moreover, the use of assets from commercial aviation will naturally minimize the impact
on ATM procedures and will secure a short-term ATM accommodation phase deployment roadmap.

Specific objectives of accommodation and integration will be the development and validation of:

e Concept of operations (CONOPS) both for accommodation and integration;
e RPAS technical capabilities;
e ATM planning tools;
e ATC tools;
e ATC procedural means,
to allow IFR RPAS to comply with ATC instructions and to allow ATC to handle IFR RPAS in a

cooperative environment in a first accommodation step further leading to full integration with manned
aviation.

The automation of IFR RPAS operations will also be investigated taking into account the impact on ATC
workload, operational safety, impact on capacity, efficiency and other key performance parameters.

The present Solutions will address the RPAS category capable to fly in controlled airspace, in detail the
“Certified” category identified by EASA where requirements are comparable to those for manned aviation. It
will be required an oversight by NAA (issue of licenses and approval of maintenance, operations, training,
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ATM/ANS and aerodromes organizations) and by EASA (design and approval of foreign organisations)
according to a process similar to manned aviation.

Going in a more detail, the Solution will address RPAS belonging to Class VI defined in the
EUROCONTROL RPAS CONOPS that are capable of carry out IFR operations (Network included), TMA
operations with capability of flying SIDs and STARSs as designed for manned operations, taking into account
RPAS such as MALE/HALE with fixed wing and rotary aircraft as well.

With reference to the RPAS category targeted by ERICA, validation activities planned in the frame
of accommodation and integration solutions will include BRLOS operations in controlled airspace
with both fixed wing and rotary wing. Rotorcrafts as example can perform some special operations
different from the fixed wing and this will be useful to gather results and recommendations for a
complete RPAS insertion considering the future market and main users.

1.2 Relation to the work programme (SESAR JU Single Programming Document 2019-
2021)

The ERICA proposal addresses all the three Solutions of PJ.13 reported in List 1 of the SESAR Wave 2
Working Programme [2]:

e Solution PJ.13-W2-111 “Collision avoidance for IFR RPAS”

e Solution PJ.13-W2-115 “IFR RPAS accommodation in Airspace Class A to C”

e Solution PJ.13-W2-117 “IFR RPAS integration in Airspace Class A to C”

While the objectives relevant to DAA will be addressed within Solution 111, the accommodation and
integration of RPAS into airspace class A-C will be addressed in one single work package that contains two
Solutions, as already stated at paragraph 1.1.

1.2.1 Problem Statement

In line with the PJ13 contents, the ERICA proposal will contribute to address the Problem Statement and
R&D Needs as defined in [2]:

The number of remotely piloted aircraft systems (RPAS) is continuously increasing and this will imply
higher interactions with the wider ATM system. IFR RPAS operation characteristics e.g. speed,
manoeuvrability, etc., together with their avionic system equipage may differ substantially from
conventional aircraft.

One basic principle underpinning the integration of IFR RPAS in ATM, in alignment with ICAO
principles, is that RPAS have to be treated in a similar manner to manned aircraft while duly considering
the specific character of remotely-manned operations. IFR RPAS must be transparent (alike) to ATC and
other airspace users.

Considering that RPAS and drones are today limited to fly in segregated airspaces and they cannot operate
with other manned or unmanned aircraft systems in IFR traffic, there is a strong need to enable their
operations in line with the community expectations. As far as the “geographical spread” and “time scale”
are concerned, at European level this problem affects all the existing airports at any time (night and day).

1.2.2 Challenges and scope

In terms of expected performances, the ERICA proposal will work with the aim to improve:

e Safety, thanks to the development of a Detect And Avoid system for preventing collisions with other
traffic;

o Efficiency, with the definition of procedures and systems that will enable the introduction of IFR
RPAS in a controlled environment;
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e Access and Equity, enabling new users to access the airspace.
In line with the PJ13 objectives stated in the call, the ERICA proposal will:

o develop and operationally validate at V3 level a DAA system (both for the CA and RWC functions),
for collaborative and non-collaborative air traffic (e.g. intruders that are violating the own RPAS
aerospace volume), supporting IFR RPAS when operating in airspace class A-C;

o develop and validate the framework for accommodation and integration of IFR RPAS operating
in airspace class A-C, respectively at V3 and V2 level, taking into account the initial and long term
demand for civil and military users (scalability form the initial to the long term demand);

e consider IFR RPAS operating both in nominal and contingency/emergency conditions, taking into
account the capability of the existing (for accommodation) and future (for full integration) ATM
infrastructures (SESAR compatibility);

e use as a basis what is currently available in terms of concepts, regulations, standards and
technologies to develop the PJ.13 objectives;

o establish the necessary coordination with other SESAR 2020 projects, and with Regulatory and
Standardization Bodies, EDA, EASA, EUROCAE, ICAO outside it, with the aim to manage the
relevant interdependencies;

e assure the scalability of the solution: the networking capacity of the ATC will allow managing
RPAS without impacts on the manned traffic and will allow accommaodating further traffic demands
and different operational and airspace environments.

The ERICA proposal addresses the activities designed by the SJU to cover the full spectrum of the research
topics contained in the SESAR 2020 Work Programme [2]. In particular it relates to the following topics:

e Advanced air traffic services, with special focus on enhanced air safety nets (treated by Solution
111), separation and contingency management in En-Route and TMA (treated by Solutions 115 and
117). Tt should be noted that the investigation of the topic “Advanced air traffic services” applied to
RPAS is already started in Solutions PJ.10.05 (“IFR RPAS Integration”) and PJ.11-A2 (“A2:
Airborne Collision Avoidance for Remotely Piloted Aircraft Systems — ACAS Xu”) of SESAR2020
wave 1, this means that ERICA will use also the outcomes of those Solutions as baseline material.

e Enabling aviation infrastructure, with special focus on Communications, Navigation and
Surveillance (CNS). The CNS topic applied to RPAS is new in SESAR2020 and will be treated
partially in PJ13 (e.g. ATC COM performance, C2 link performance) and partially in PJ14, this
means that a coordination should be created between the two projects.

With reference to separation and contingency management in En-Route and TMA, Solutions will fully
address this topic by investigating separation hazards that can occur not only while flying in en-route but also
in TMA, during approach or climb. Solutions 115 and 117 will incrementally address separation hazards and
contingencies in two streams:

o Assessment and adaptation of current separation standards and associated procedures for RPAS
accommodation in both nominal situations and unplanned situations;

e Investigation of automatic management of separation for RPAS full integration with manned
aviation in compliance with ATC instructions as well as the interoperability of these automatic
functions with other RPAS capabilities such as the Automatic Take-Off and Landing standardized by
EUROCAE. The technical solutions will be researched in order to close the gap EC 1.2 (in
particular: conflict management and traffic avoidance), EC 2.1 (C2 specifications in case of
degraded modes: contingency plans, alternate modes, reacquisition strategies), EC 3.2 (ATM

! Contingency procedures to handle, inter alia, C2 temporary or complete link loss, ATC communications loss,
Navigation RNP degradation, transponder loss. Contingencies may rely on standard or specific technical capabilities.
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interfaces in SESAR context) and EC 5.3 (On-board real-time smart processing) identified in [3] -
[4].

With reference to Enabling aviation infrastructure, Solutions will address this topic by investigating the
CNS performance that are required to guarantee the separation in spite the remote control of the operations.
The technical Solutions will be researched in order to close the gap EC.1.2 (in particular: ATC data-link
communication, GNSS navigation, ADS-B surveillance), EC 2.1 (minimum RLP for C2), EC 2.2 (LOS/BLOS
SATCOM infrastructure and data link) and EC 3.2 (ATM interfaces in SESAR context) identified in [3].
Technical Solutions will be researched, inter alia, for communications between ATC and Remote Pilot by
exploring, pros and cons of using SATCOM and datalink with ATC to manage separation issues.

Solution 111 will address RPAS Remain Well Clear and Collision Avoidance guidance and manoeuvres.
These underpin the integration and accommodation goals in the other PJ13 Solutions. A variety of
surveillance means will be investigated and insertion on a non-interference basis with current systems will be
assessed.

1.3 Concept and methodology

1.3.1 Concept

The starting point

In the past years, several activities on RPAS Air Traffic Insertion have been developed and several are in the
pipeline at national, European and worldwide level. Whereas on one side such a proliferation indicates the
high level of attention to the topic of RPAS integration in non-segregated airspace, on the other one there is
the risks to disperse the limited resources available.

The integration of RPAS, with routine access to non-segregated airspace, is a complex task that requires a
holistic and multidisciplinary approach where all the competent and responsible stakeholders are committed
to collaborate.

In the scope of the SESAR2020 programme, the ERICA proposal constitutes a valid framework since it
encompasses all the competencies, experience and partnership for addressing the necessary
operational and technical aspects in one common European view.

In fact, on the basis of the experience gathered by the ERICA partners, it will be possible to avoid to start
from scratch and to exploit as much as possible the existing results, to verify their validity, to change and to
adapt them when necessary. Moreover, it will be possible to demonstrate in a realistic environment the
validity and limits of the approach and to constitute a solid base in terms of outcomes and recommendation
to the Regulatory and Standardization Bodies.

For this purpose, it will be essential to take into consideration the main free access outcomes of at least the
following national and international researches and innovation activities:

e SESAR 1 outcomes: in particular WP 4.7.6 and WP 9.06 for airborne separation assistance concept
and applications;

e SESAR2020 wave 1 outcomes: in particular Solution PJ.10.05 data pack; Solution PJ.11-A2 data
pack; RPAS Demos results;

e EDA accommodation study;

e EDA project ERA (Enhanced RPAS Automation), in particular for contingency and emergency
recovery;

e EDA project MIDCAS and MIDCAS SSP;
e EDA project DESIRE;

e Ongoing EASA-EDA activity: “Guidelines for the accommodation of military IFR RPAS under
GAT — Airspace classes A-C”;

e |CAO RPAS Panel studies;
e JARUS studies;
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o GSA Projects;
e EUROCONTROL RPAS Operational Concept;
o EUROCAE RPAS Standards (from WG75 and WG105).

The concept approach

Following the project objectives and taking into account the available results up to date, the ERICA proposal
will approach the RPAS insertion into non-segregated airspace in accordance to the:

e establishment of the new concept of operation;
¢ identification of which RPAS categories have to be considered;

e necessary performances that have to be satisfied with special attention to the mandatory safety
measure;

e operational and technical solution that can satisfy the expected performances;
o validation of the identified solutions.

To progressively achieve access to all classes of airspace, RPAS must fulfil necessary requirements to ensure
a sufficient high level of safety without degrading the total safety and performances of the existing aviation
system. The necessary performances for RPAS to get access to unsegregated airspace have to be defined
both for accommodation and integration considering the risk of Mid-Air Collision (MAC) and losses of
separation.

The ERICA project will address RPAS capable to fly in controlled airspace that in terms of expected
performance can be considered within the “Certified” category as identified by EASA and for which their
requirements are comparable to those for manned aviation. For that category, similar process valid for
manned aviation will be considered, leading to the oversight by National Aviation Authority, from issue of
licences and approval of maintenance, operations, training, ATM/ANS and aerodromes organisations, and by
EASA for design and approval of foreign organisations.

RPAS belonging to the certified category will be considered with capability of carry out the IFR operations,
including Network, Terminal Maneuver Area and Airport operations and able of flying Standard Instrument
Departure and Terminal Arrival Route as designed for manned operations. RPAS category will include
different typologies such as MALE/HALE both for fixed and rotary wing.

It is worth to remind that “accommodation” and “integration” refer to two different time horizons:
accommaodation in the short term will allow managing the initial RPAS demand (minimizing the impact on
the ATM framework), whereas integration refers to measures to be adopted in the long term with the aim the
reach the full deployment of RPAS in the GAT.

Integration objectives will be reached through the development of operational and technological
requirements specific for RPAS certified class, considering peculiarities of RPAS related to the absence of
pilot on board (e.g. command and control link, satellite communication link).

In addition a deep analysis of current operating TMA/En Route environment (controlled A-C airspace) will
be performed in order to identify the possibilities of RPAS of flying SID/STAR and Network designed for
manned aviation. It will also be evaluated the option to use higher separation minima for IFR operations and
the possibility of new flight procedures designs dedicated to RPAS according to their navigation
performances. Special emphasis will be placed on the contingency management and analysis of current
working method of ATCOs and Remote Pilots with possibility of adding/modifying some tasks considering
the aspects related to IFR RPAS integration in controlled airspace.

The rules of the air detailed in ICAO Annex 2, and other Standards And Recommended Practices (SARPS),
assume that in many situations the pilot flying an aircraft will be able to make use of information gained
from visual observation of the situation outside the cockpit. The pilot’s removal from the cockpit of the
aircraft, such as for the RPAS, has the consequence that the remote pilot’s real time perception is reduced.
Detect and Avoid (DAA) system (both for CA and RWC functions) will be essential to assist and provide
information to the remote pilot as ultimately responsible for avoiding collisions.
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Moreover, the RWC function will be designed to provide the remote pilot with greater situational awareness,
allowing him/her to comply with the ICAO Annex Il section 3.2 requirements for taking responsibility for
the safety of the aircraft and maintaining vigilance, without the use of an out-the-window view.

All the aforementioned objectives will also take into account the development of procedures and requirement
for the generation, submission and management of RPAS flight plans, considering the possibilities that they
can change during the flight execution taking into consideration the processing aspect at the level of Network
Manager and Flight Operations Centre/Wing Operations Center.

The accommodation and integration Solutions are strictly interconnected considering that:

¢ Accommodation describes the condition when an RPAS can operate along with some level of
adaptation or support that compensates for its inability to comply within existing operational
constructs. This may be necessary during normal operations, abnormal or problematic scenarios, and
when emergency situations arise. Accommodation allows for early RPA flights on a temporary and
transitional basis and in limited numbers before the required technology, standards, and regulations
are in place. The accommodation of RPAS in the aviation has been already addressed in many
Nations.

e Integration refers to a future when RPA may be expected to enter the airspace system routinely
without requiring special provisions. Integration will require the implementation of harmonized
Standards and Recommended Practices (SARPS) and procedures (PANS).

For the Solution 111 the foreseen maturity level will be V3 while for Solutions 115 and 117 it will be
V3 and V2, respectively.

The global concept of ERICA Project is summarized in Figure 1, while in the following paragraphs, more
details will be provided on the concept for each Solution.

Outside SESAR PJ 13 ERICA
Regulationand Operational problems Which are the operational problems to
standardisation |—> identification fly RPAS in controlled airspace?
bodies
Available rules &
EUROCAE standards Concept and operational ‘Way to fly based on RPAS class targetand

needs definition their performances

EASA
JARUS
IFR Operational environment Reference scenarios (e.g. E.route/TMA)

RTCA Validat_ed definition both for accommodation and integration
operationaland

technical inputs

. Accommodation Integrati
RPAS community
needs | >
Operational procedures The operational procedure both for
Civil and military development accommodation and integration
IS needs/concept
EUROCONTROL - Technical enablers (DAA, ASA) and
Developmentof technical operational procedures to manage
ATM Master Plan capabilities contingency situations (air /ground)
RPAS Qutlook Study Communication
and dissemination _ Definition of Operating | Use and working methods ofactors
results methods involved (RemotePilotand ATCO)
Other SESAR PI Operational & Performance CNS/ATM, RPAS, flight plan, controller
requirements development tools, HMI, contingency, DAA, ..
Wave 1 Projects
Wave 2 Projects : : Validate the performance requirementsin
| link a realistic operational environment

Figure 1 — The ERICA concept
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In the following paragraphs, more details are provided on the concept for each Solution.

Solution 111 “Collision avoidance for IFR RPAS”

Solution 111 will address the RPAS DAA to support RPAS integration into the European A-C airspace
under IFR flight rules, in line with the phase 1 (RPAS1) of the “European Roadmap for the safe integration
of drones into all classes of airspace”, with the addition that non-cooperative targets are addressed to cover
the event of a malfunctioning transponder or of a non-cooperative unauthorised intruder.

The absence of pilots on-board entails that some technological and procedural enablers have to be put in
place to allow RPAS to operate like any other airspace user. A key enabler is the DAA capability, to provide
the remote pilot with the CA and RWC (including situation awareness) capabilities.

Due to the fact that the pilot is not located on board the aircraft but remotely control the RPA via the C2 link,
his/her ability to correctly judge the situation is impacted whereas he has to comply with ATC instructions.
The ability is furthermore affected in the case of lost link conditions.

The RPAS must be capable of detecting and avoiding cooperative and non-cooperative traffic and
performing avoidance manoeuvres while not creating another dangerous situation with other aircraft, i.e.
solving primary conflicts and without inducing secondary ones. Avoidance manoeuvres can either be CA and
RWC.

In general, CA is always the responsibility of the pilot/RPAS, while RWC only needs to be done when it is
not provided by ATC (airspace dependent). The manoeuvres have to comply with the existing rules and
regulations for manned aircraft. The DAA system for RPAS must issue instructions and/or take actions
which makes it interoperable with present ACAS/TCAS. DAA systems and ACAS-X developments are
required to be interoperable.

In airspace classes A-C, ATC is responsible for separation provision for IFR aircraft. According to the Rules
of the Air, and in common with manned aviation, the remote pilot is required to comply with ATC
instructions at all times unless an emergency situation arises. It is important, therefore, to ensure that any
capability provided by the DAA system does not interfere or counteract the normal execution of ATC,
including responsibility for separation provision.

The DAA system contributes to the overall Safety Barrier Model for ATM as depicted in Figure 2 below:

e Remain Well Clear is the second layer of conflict management and is the tactical process of keeping
aircraft away from hazards (other airborne traffic), when separation is the responsibility of the
remote pilot. This function also provides the remote pilot with situational awareness information on
the surrounding air traffic to allow him/her a perception of the situation;

e Collision Avoidance is the third and last layer of conflict management and must protect the aircraft
from collision when separation is lost. In all airspace and conditions, mid-air collision avoidance is
the responsibility of the pilot.
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Figure 2 - ATM Safety Layers with DAA mapping

In airspace A-C, all targets should be cooperative. However, this Solution includes non-cooperative targets in
order for the DAA system to cover the event of a malfunctioning transponder (notwithstanding the ATC
warning and separation from the aircraft concerned) or a non-cooperative unauthorised intruder.

Within this context a full systems study of comprehensive sample of rare Near Mid Air Collision (NMAC)
events will be conducted. The remote pilot’s human performance will be assessed in human-in-the-loop
simulations identifying specific situations from this comprehensive sample of conflict events. Multiple
equipage scenarios in Equipped vs Equipped encounters will be analysed as well as unequipped vs equipped.
The use of different sensors and systems will be explored with the aim to understand the most promising for
the DAA both for cooperative and non-cooperative air traffic; e.g. EO, IR, ADS-B, TCAS, radar.

The validation activities in Solution 111 will lead to full V3 maturity via the integration and common
approach to validation of the CA and RWC systems. DAA/RWC now provides the provenance, i.e. the
operating environment in which encounters are generated and resolved.

The Ol that covers this is CM-0808-u — Collision Avoidance for Remotely Piloted Aircraft but the Solution
will require additional Operational Improvements steps (Ols) for DS18b.

Solution 115 “IFR RPAS Accommodation in Airspace Class A to C” and Solution 117 “IFR RPAS
Integration in Airspace Class A to C”

The approach applied in these two Solutions is incremental and based on [3], where RPAS accommodation
and integration are two modules defined as follows:

e accommodation module (B1-RPAS): implementation of basic operational and contingencies
procedures, confirming performance associated with operational environments for operating RPA in
non-segregated airspace.

e integration module (B2-RPAS): continuing to improve the RPA access to non-segregated airspace
in terms of operational procedures, communication performance requirements, contingency
procedures, DAA and ASA technologies.

The starting point for the initial accommodation of RPA in non-segregated airspace will be as in module B1-
RPAS, where the stream is a subset of the full integration stream. The accommodation stream (Solution 115)
will be validated at V3 maturity level, while the integration stream (Solution 117) will be validated at V2
maturity level.

Solution 117 will identify all the Operational Improvements (Integration target Ols) while Solution 115 will
select a consistent Ol subset. This subset shall be capable of reaching V3 maturity and shall allow short-term
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RPAS insertion as GAT mixed with manned traffic. It shall be focused on EASA certified fixed wing RPA in
the MALE category (Medium Altitude Long Endurance).

RPAS platforms: V2 scope for RPAS
Integration

. Fixed wings / HALE
Overall subjects - &Rotary

ATM environment

RPAS platforms incl.
technical capabilities

Safety & Cybersecurity
ANSP tools / procedures
CNS / Link performances

Contingencies
Flight planning / updates Subset of
Eie required ATM existing

elements

technologies
(ENs, Ols)

RPAS platforms :
Fixedpwings V3 scope for RPAS

Long endurance Accommodation

Figure 3 — Overall structure of Solutions 115 and 117

The integration Solution will benefit from previous RPAS Air Traffic Insertion studies, in particular results
from SESAR Wave 1 project PJ10.05 (“IFR RPAS Integration”), and results from the European Defence
Agency ERA project. On the other side the accommodation Solution will be scoped taking into account the
Guidelines for the accommodation of military IFR RPAS under GAT in airspace classes A to C (currently
being elaborated by EDA and EASA).

Airspace where IFR services are provided can be extremely complex, and there are many challenges on the
integration or accommodation of RPAS into these environments. Research is needed to investigate the ways
in which RPAS will use technical capabilities and procedural means to be safely integrated or accommodated
into the ATM, including compliance with ATC instructions.

Such investigations include key enablers such as Command & Control (C2), contingency measures, RPAS
CNS performances (to be addressed in cooperation with project 14) and detect and avoid (DAA) systems
interoperable with ACAS (to be addressed in close cooperation with Solution 111).

Presuming that RPAS may not be able to comply with all existing manned operations rules, specific research
will be needed to determine the impact of RPAS integration and accommodation in some areas, especially in
case of command and control (C2) data-link loss or communication loss between RPAS and ATC.

This Solution will be based on the results of Solution PJ10-05 “IFR RPAS integration” (SESAR 2020 Wave
1), and it will take into account the free access outcomes of several projects and bodies outside SESAR like:

e EDA project DESIRE II;

e EDA project ERA (Enhanced RPAS Automation);
o EDA projects MIDCAS and MIDCAS SSP;

e EDA accommodation study;

e Ongoing EASA-EDA activity: “Guidelines for the accommodation of military IFR RPAS under
GAT — Airspace classes A-C”;

e [CAO RPAS Panel;

e JARUS;

e GSA Projects;

e EUROCONTROL RPAS Operational Concept;

e EUROCAE WG105 (UAS) and WGT75 (ACAS-X).

Accommodation and integration Solutions will be addressed in parallel:
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e accommodation is related to a limited numbers of RPAS (initial demand) with minimum changes to
operations and systems (analysing which dedicated airspace techniques will be necessary such as use
of Temporary Segregated Area (TSA), use of corridors and/or partial segregation and in which
operational environment). Moreover, accommodation results will be reached by using as much as
possible mature technologies, for instance, voice communications for clearances and instructions,
navigation with Flight Management Systems (FMS) derived from the commercial aviation for
managing a wide variety of in-flight tasks, managing contingencies with capability to execute
automated planned trajectories, and trajectory downlink to ATC to provide the active or contingency
trajectory in case of C2 link failure.

e integration aims at providing the technical capabilities and procedural means to allow IFR RPAS to
comply with ATC instructions and the development of new procedures and tools to allow ATC to
handle IFR RPAS in a cooperative environment in full integration with manned aviation. Integrated
surface operations are out of the scope of this Solution. The Solution includes the development and
validation of the operational concept and technical enablers for the integration of IFR RPAS in
European airspace in airspace classes A-C.

Both Solutions will take in consideration the following four principles:

e The insertion of RPAS shall imply a negligible impact on the current users of the airspace;
¢ RPAS shall comply with existing and future regulations and procedures as far as possible;
e RPAS shall not negatively impact existing aviation safety levels and avoid increasing risk;
e RPAS must be clearly recognizable for what/who they are to ATC and other airspace users.

It is important to underline that Solution 117 will target the following Operational Improvement for
integration (as it was defined in Wave 1 but with an enlarged scope for integration):

e AUO-0618 — Enabling integrated RPAS IFR operations
Moreover, new operational improvements will be developed, as suggested for Solution 10.05 during Wave 1,
converting the existing enablers in the following specific operational improvements:

e RPAS Command Control and Communication;

e RPAS Contingencies Procedures.

Regarding Solution 115, a dedicated Operational Improvement needs to be derived and developed for
accommodation:

o AUO-0618A — Accommodation of RPAS IFR operations.

1.3.2 Methodology

In this chapter, methods and techniques that will be used to validate each Solution will be illustrated. The
information will focus on explaining why the validation methods, techniques, tools and sequence are
appropriate to demonstrate the viability of the Solution and match the maturity level.

The methodology used along the project to achieve the maturity levels in each solution is in line with the E-
OVCM ([5D).

Solution 111 “Collision avoidance for IFR RPAS”

As per the objective of this Solution, it is required to technically and operationally verify and validate DAA
including CA and RWC for IFR RPAS operating in airspace class A-C, to V3 level. For the operational
validation, in particular, the present Solution will coordinate closely with 115 and 117 in order to ensure that
the specification for the CA and RWC functions match the operational requirements defined by those
Solutions, as well as coordinate validation assets (models, scenarios etc.) as far as possible to avoid
duplication of work.

The validation methodology to achieve the V3 maturity consists of a number of different methods,
techniques and tools, which are all in line with the E-OVCM ( [5]) and the current maturity level.
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Standards and supporting material already exist or are in development within European Standardisation
bodies (hamely EUROCAE WG-105 for DAA/RWC and WG-75 for ACAS Collision Avoidance). Solution
111 should review, inform and develop this material to provide a single European perspective. In practice
this is enabled by many project members working within these forums.

The Solution will establish a close collaboration with Solutions 115 and 117, in order to ensure a coherent
approach to validation and testing across all the RPAS Solution projects. Also, building on past and ongoing
work is critical to the timely success of reaching V3 maturity level. In particular, this Solution will take into
account the free access outcomes of several projects and bodies outside SESAR like:

e PJ11-A2 wave 1;

e PJ.10-05 wave 1,

o EDA including research projects MIDCAS, MIDCAS SSP and TRAWA,;

e Coordination with standardisation bodies (EUROCAE WG-75 and WG-105, ICAO RPAS Panel);
e Coordination with regulatory bodies and groups (EASA, JARUS, national CAAs etc.);

e It should also be noted that, the partners provide stakeholder knowledge from a wide and thorough
history of working with RPAS, DAA, CA and ACAS work. For example, projects partners include
chairman of both the WG-105 DAA group and the WG-75.

CA Systems acceptability and performance criteria have been developed of many years. For example CA
metrics include Risk Ratio (a relativistic measurement of improvement), Rates of alerts and measurements of
unnecessary or nuisance alerts. A summary of these is reported in the EUROCAE/RTCA Interoperability
MASPS (Minimum Aviation System Performance Standards) document (N.B. foreseen for publication end
2019). The Validation Techniques and associated modelling and European-specific metrics set developed in
SESAR Wave 1 will be extended beyond CA to include DAA/RWC horizons. Amongst the stress testing,
operational evaluations and individual encounter analysis, a model specific to European Airspace is to be
built to de-risk the introduction of systems and inform system design specifically to meet the nature of
trajectories and encounters that arise. The Validation of system performance is to be achieved via a sequence
of Fast-Time and Real-Time Simulations. Different Surveillance techniques and systems will be examined.
Beyond V3 industrial partners within the Solution propose to fly live demonstrations with European RPAS
platforms.

The development of ACAS Xu logic is driven by a set of performance metrics and an encounter model.
These are used to optimize a set of logic tables, which are then evaluated. Various metrics and criteria may
be adjusted such that the system achieves the desired behaviour. Previously in TCAS Il all logic paths would
have to be exercised to rigorously prove the correctness of the implementation. In TCAS Il each line of
pseudocode was considered a requirement. In ACAS X most of the TCAS Il complexity has been converted
into tabular form allowing a more linear evaluation process. Therefore as series of FTS tuning runs to
validate system performance of ACAS Xu, specifically in European Airspace, is essential. Solution 111 is
the place where this European Validation will occur. It is an essential input to RTCA/EUROCAE
standardisation and the results provide evidence to the EASA operational acceptability assessments.

An essential asset in the study of the improvement of safety nets is the use of validation platforms allowing
fast-time simulations of the relevant safety nets in situations representative of the European airspace, with
the capacity to focus on targeted operations, as the events that trigger safety nets are difficult to reproduce in
real time in sufficient numbers and with complete realism.

Each ACAS X variant will be prototyped concurrently with the development of its expected requirements.
The initial requirements, initial design and validation analyses (known as sequentially numbered “Runs”)
serve as input to the RTCA/EUROCAE standards development process.

Solution 115 “IFR RPAS Accommodation in Airspace Class A to C” and Solution 117 “IFR RPAS
Integration in Airspace Class A to C”
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The validation methodology to achieve the target maturity in Wave 2 consists of a number of different
methods, techniques and tools, which are all in line with the E-OVCM (European - Operational Concept
Validation Methodology [5]) and the current maturity level. Activities are foreseen to conclude the Wave 2
with regards to the maturity cycles V2 for integration and V3 for accommodation.

The most difficult point when integrating RPAS into a non-segregated airspace is that the topic has a number
of implications of very different nature in several fields: it will be necessary to develop technologies but also
new procedures and this implies a number of different activities of validation that will have to cover all the
phases of flight. To reach the maturity levels and objectives of the two Solutions, a set of Fast Time
Simulations and Real Time simulations will be executed.

Fast Time Simulation (FTS) are planned and will be used to extrapolate quantitative results in terms of
specific KPAs like as Capacity, Predictability, Efficiency, in situations where RPAS traffic is inserted in the
ATM picture within manned traffic in a non-segregated way. In addition FTS will be useful to gather the
minimum performance requirements of RPAS that intends to fly in controlled airspace A-C without any
impact on the system or too many limitations.

In order to proceed with the validation activities, Real Time simulations are planned including the use of
federated simulation frameworks that will comprise RPAS (aircraft plus ground station) and ATC units. A
typical configuration for integration foresees a dedicated ATC station and three different RPAS cockpit
simulators (2 fixed wing and 1 rotorcraft) with real remote pilots and dedicated pilots positions for manned
aircraft.

The typical configuration for accommodation foresees dedicated ATC stations encompassing cross border
FIRs, realistic manned aircraft dynamic traffic scenarios which can be pseudo piloted, fixed wing long
endurance RPAS (comprising the RPA “air” platform” and the RPS remote pilot station) to conduct
validation with operational remote pilots and air traffic controllers. This will allow reproducing a complete
ATM context and sets of scenarios wherein it will be possible to execute several validation exercises of
accommodation and integration at an affordable cost. The presence of human actors in the loop will allow
the collection of feedback and outputs from ATCOs and RPAS Pilots involved in terms of operational
feasibility, workload and situational awareness during nominal, non-nominal/contingency situations.

Great attention will be paid to collect feedback and outputs from ATCOs and RPAS Pilots involved in terms
of operational feasibility, workload and situational awareness during nominal, and contingency situations.

The operations will be carried in a mixed mode, considering both RPAS and “manned” traffic. Nominal and
non-nominal scenarios will be executed.

Main aspects of RPAS accommodation and integration that will be assessed and validated via FTS and RTS
will be:

o Use of RPAS specific procedures related to controlled Airspace (A-C) (e.g. use of en-route network,
use of SID/STAR, response to ATCO’s vectoring and execution of ATCO’s clearance).

e  Minimum performance requirements for IFR RPAS.

e Minimum CNS Performance requirements for RPAS insertion.

e RPAS technical capabilities used to assist ATC in maintaining separation.

e RPAS technical means used to ensure an appropriate level of situation awareness of ATC and
Remote Pilot.

e Contingency situations caused by CNS performance degradation (e.g. loss of C2 link and loss of
ATC communications).

o KPAs: Human Performance, Safety, Security, Capacity, Access and Equity, Efficiency.

e Impact of delays of C2 link and ATC link considering different configuration (BRLOS, direct
connection ground/ground).

e RPAS Flight plan aspects.

e Airspace structure for the accommodation concept, including multi-FIR (Flight Information Region)
environment.
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e Operational scenarios and use cases for accommodation measures and integration concept.

e Airborne Separation Assistance (ASA) functions and CPDLC messages used by ATCOs and Remote
Pilots for ensuring separation maintenance.

o Interoperability between the ASA and Collision Avoidance considering the work done in Solution
111. In fact, in normal conditions and a cooperative potential intruder, on-board ASA functions
control the RPA trajectory in compliance with ATCo instructions to prevent mid-term conflicts.
However the execution of these instructions (e.g. lateral passing) could trigger the Resolution
Advisory function of the CA capability if the separation minima and the CA functions are not
properly managed.

The validation activity will also evaluate how scalability, error rates, delay in communication, network
protocols statistics, user application performance and safety aspects will effect on traffic distribution at
sectors.

1.4 Ambition

The ambition of ERICA is to enable and coordinate the ATM integration and the safe use of civil and
military RPAS into the European airspace A-C. The Project seeks to expedite the safe deployment of
commercial RPAS by supporting a risk-based analysis process.

ERICA results will be an important feed to EASA, but also for ICAO in the contest of the RPAS Panel, for
the definition of a flexible regulatory framework for RPAS which will allow ATM to accommodate and to
integrate RPAS as well as further innovation in air transport.

Solution 111 “Collision avoidance for IFR RPAS”

The safe and transparent integration of RPAS into the European airspace A-C will only be possible if RPAS
will be equipped with DAA systems.

e From the operators’ point of view, enabling safe integration by DAA, waives the current limit of
RPAS operations to operate in segregated airspace only. From the ANSP point of view, safe RPAS
integration ensures the safety of ATM and enables the proper handling of RPAS in the current
airspace and ATM systems which will contribute to the importance of commercial RPAS operations
and the need to move toward full integration into all kind of airspace.

e From a product development point-of-view, the Solution enables DAA standards to be further
elaborated and matured as well as maturing products in the area of DAA, CA and RWC including
sensing/sensor systems. From a manufacturer point-of-view, this enables both the manufacturing of
DAA systems or sub-systems to the RPAS market and enables the RPAS market itself, by opening
the airspace for safe RPAS operations.

e From an aviation safety point of view, the Solution ensures that RPAS are integrated in a manner
that continuously provides the safety of all aircraft — manned and unmanned. Expanding the
commercial use of RPAS will not pose additional risk to the airspace.

Solution 111 aims to contribute significantly to the development of DAA, including RWC and CA capability
for RPAS, through the following steps:

o development and validation of a European DAA: a Detect and Avoid solution to provide the CA and
RWC functions, building on the EUROCAE WG-105 European standards (under development) and
past/ongoing EDA (MIDCAS) developments;

e development and validation of an RPAS-dedicated variant of ACAS X: ACAS Xu and to provide
Europe with the capability to produce ACAS compatible equipment. The key prerequisite for this is
to ensure that the standardized ACAS Xu system meets all European operational and technical
requirements. The most important ambition of the Solution is to demonstrate the safety benefits to
RPAS airspace users, both in Europe and in the US.
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o the interoperability with the existing and future CA systems (including ACAS and ACAS-X), that
will be ensured through the compliance with interoperability standards such as ICAO SARPs,
EUROCAE WG-75 Interop MASPS (under development).

Solution 115 “IFR RPAS Accommodation in Airspace Class A to C” and Solution 117 “IFR RPAS
Integration in Airspace Class A to C”

The numbers of RPAS is in rapid expansion. They will bring important benefits applications (e.g. freight,
aerial surveillance) to both the public community and to a range of stakeholders in the economy in civil,
public services and military domains.

As the demand for access of RPAS is growing, the necessity of inserting their operations into non-segregated
airspace has recently drawn much attention. Currently special arrangements are needed to accommodate
RPAS operations in manned aviation environments (such as the RPAS operations over the Mediterranean)
due, amongst other things, to concerns over safety aspects, particularly related to the risk of mid-air conflicts
and collisions and the loss of the C2 datalink.

Recent technological advances in RPAS have brought new possibilities of their use in various commercial
markets. However, accepting a large number of RPAS into the ATM system poses many challenges and,
since the RPAS operations differ in several aspects from those of manned aircraft, the operational,
performance and safety concerns need to be addressed.

The key assumption for RPAS is that in order to insert seamlessly into the airspace, they must, as nearly as
practicable, comply with the operational procedures that exist for manned aircraft and flight operations must
not present an undue hazard or burden to persons, property, or other aircraft. Furthermore, RPAS operations
must not degrade the current level of aviation safety or impair manned aviation safety or efficiency. This
applies equally to all operators and all RPA/RPAS. Finally, RPAS should conform to manned aircraft
standards to the greatest extent possible. When these principles are not achievable (due to unique RPAS
designs or flight characteristics), and no alternate means of compliance are identified, the operation of such
RPAS may be subject to safety risk mitigations, such as restricting operations.

Accordingly, the ambitions of the two Solutions are:
e to accommodate at a first stage and then integrate RPAS into the ATM maintaining the overall safety
level and allowing operations of manned and unmanned aircraft in the same airspace;

o to identify roles and responsibilities of Remote Pilots (RPs), Air Traffic Controllers (ATCOs) and
the other airspace users involved in the IFR RPAS insertion concept;

e to identify and validate procedures, enablers and automatic functions to allow RPAS to manage
contingency situations.

Ultimately, the ERICA Project intends to support the ATM Master Plan [6] by bringing operational
improvements in the fields of Safety nets, Airborne Separation Assistance (ASA) and Contingency
Management with performance benefits at least in terms of safety, capacity and ATCOs workload. At the
same time, the technological solutions adopted to introduce the aforementioned improvements will
contribute to close some of the technology gaps identified in European RPAS roadmap [3].

2. Impact

2.1 Expected impacts

The project is expected to produce the huge positive benefit of assuring the RPAS operations in the European
non-segregated airspace that, as a direct consequence, will constitute a key-enabler for opening the market,
with a concrete possibility to offer new services to the community and potentially to increase employment.

Based on the challenges that the project will address, the expected main positive impacts can be summarised
as follow:
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o A valid European operational and technical performance base will be established, facilitating a
common air traffic management approach for the European member states, as well as a solid and
common contribution to the regulatory and standardisation bodies.

e A common solution for Europe will be set up, to assure the necessary interoperability within and
outside Europe, taking into account all the elements that are characterising the RPAS operations into
non-segregated airspace.

e An increase of SESAR Key-Performance Indicators in terms of Access to the airspace, Equity and
Safety, enabling civil and military RPAS, both fixed and rotary wing, to safely operate in Europe in
accordance to the needs expressed by the community. A significant increase of Safety, considering
that DAA and ASA systems will improve the global on-ground situational awareness of RPs and of
ATC controllers, as well as the possibility to prevent and safely manage possible conflicts and
collisions with the surrounding air traffic. Safety aspects will be covered by safety assessments and
production of specific requirements.

e To limit as much as possible the modifications to the existing ATM infrastructures.

¢ Enhancement of the networking capacity of ATC to manage RPAS without impacting on the manned
traffic and capability to accommodate further traffic demands (“scalability”).

e A quicker consolidation of rules and standards, that will provide a strong and clear base to industries
(airborne and ground-based) and to air navigation service providers, and that will enable and lead to
a common deployment plan. It is important to note that the ERICA project will not work on
regulations or standards but it will provide input for standardization and regulation activities in terms
of requirements, use cases and results/KPA assessments to specific panels (ICAO, EUROCAE,
JARUS etc) and standardization bodies.

e A significant spillover effect is also expected in other areas, considering that most of the RPAS
technologies can be applied to other sectors, and they could be a valid means for increasing the
safety of manned aircraft or to increase their automation (e.g. single pilot operations).

2.1.1 Technical Impact
The present project will provide a decisive impact on many technical aspects:

e Solution 111 will address the problem of DAA and of its several facets including aspects of situation
awareness;

e Solution 115 and Solution 117 will address the issues relevant to the accommodation and integration
of this new kind of objects into the ATM system and it will also take care of contingencies
management and of aspects relevant to communication systems.

More in detail, for Solution 111, ERICA will bring a decisive contribution to DAA that is the key enabler of
safe integration of RPAS in non-segregated airspace and the main KPAs are therefore Safety, Access and
Equity and Interoperability. ERICA will assure that DAA (RWC and CA) will be interoperable with present
ACAS/TCAS and contribute to the standardisation of DAA ongoing in EUROCAE WG-105, as well as that
SESAR will bring a major contribution to ACAS Xu standardisation activities, considering that the European
(EUROCAE) and US (RTCA) standardisation bodies work in close collaboration.

As far as Solutions 115 and 117 are concerned, RPAS insertion can have significant impact on separation
provision in consequence of their characteristics and peculiarities such as: latency when remotely controlled
via SATCOM, reduced flight awareness of the remote crew, sensitivity to weather conditions and IFR
environment, limited ability to comply with all existing manned operational rules.

Particular care will be taken to avoid that the integration of RPAS in the IFR environment will induce:

o risks in terms of lack of compatibility between procedures and required RPAS CNS performance;
o lack of interoperability of RPAS with the ATM services;

¢ reduction of the overall level of flight safety;

874474 — “PJ13 - W2 ERICA” — Part B — Page 25 of 133



i Associated with document Ref. Ares(2019)7194021 - 21/11/2019

e an increase of the complexity of the controller’s monitoring tasks due to the handling of mixed
traffic (regular and RPAS), notwithstanding opportunities coming from the increased level of
automation.

As RPAS will be integrated, consequently all safety and CNS requirements, including associated Air-Ground
and Ground-Ground issues, will need to be re-assessed for unmanned flight. Safety aspects will be covered
by safety assessments and production of specific requirements. This will be done in compliance with
standard methodologies like the Operational Safety Assessment process described into the EUROCAE ED-
125.

The approach in Solution 115 is to minimize the impact by making use as much as possible of existing
technical enablers and mature capabilities derived from commercial aviation and ongoing activity. Hence,
the technical impact will be lower with respect to the one foreseen for the full integration. The effort on the
accommodation Solution will be employed on validation and, if needed, on the necessary adaptations of the
existing technologies for Navigation and Flight Planning, ATC Data Link Systems for trajectory downlink,
CNS systems. This will be performed in coordination with previous studies outputs and related ongoing
activities. It will also be employed on validating the unmanned RPAS traffic accommodation and their
operations in a representative ATM environment, assessing the main impacts and deriving guidelines.

The advanced automation aspects and the Commercial Off-The-Shelf (COTS) components and standard
protocols that will be employed for the system integration will impose to identify and assess the risks coming
from cyber threats. In collaboration with the industrial partners, a security assessment will be performed in
order to identify system vulnerabilities, data security risks and make sure that the security compliance will be
in line with the standards required to critical systems. More in detail, requirements will be produced by the
project in terms of Cyber Security aspects considering the main threads: Spoofing, Jamming, Hijacking
related to C2 links and to communication links, and possible issues in case of failure in terms of Safety,
Capacity and economic impact on stakeholders. The assessment methodology will be the official one
produced by SESAR W1 PJ19 with the identification of primary asset, threads and derivation of cyber
security requirements.

2.1.2 Economic Impact

DAA and Safety Nets have no direct impact on Capacity in controlled airspace where separation is managed
by ATC. The over-riding driver for implementation is to increase the level of safety. However these
initiatives provide resilience in the ATM system and the economic impact is in terms of lives and aircraft
saved. The Risk Ratio (i.e. Measure of mid-air incidents with and without safety nets) is a measure of this,
although not in absolute financial terms.

In addition, accommodating RPAS integration safely is a prerequisite for the development of the RPAS
business. ERICA, by delivering and validating collision avoidance specifications will contribute to this
integration and its technical approach described above will maximise deployment rate, provide regulation
compliance and to minimize risks and costs.

RPAS accommodation and integration is crucial key-enabler that will facilitate the use of RPAS for both
civil and military application that will lead to real open the market with significant benefits for the European
economy [7]: “The growing drone marketplace shows significant potential, with European demand
suggestive of a valuation in excess of EUR 10 billion annually, in nominal terms, by 2035 and over EUR 15
billion annually by 2050 creating over 100.000 new jobs. The impact of civil missions by (either for
governments or for commercial businesses) is expected to generate the majority of this value as related
services are anticipated to represent more than EUR 5 billion of annual value by 2035, highlighting their
importance within the marketplace”.

Today, the operations restricted only in some limited areas are significantly reducing the capabilities that
these assets are able to offer to the community and are not facilitating a positive business case for the users.
To define the way to operate and what technical capabilities are required, coupled with the regulation that is
under definition by ICAO, EASA and JARUS, will be a catalyst for accelerating their diffusion in Europe.
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The availability of dual use technology will facilitate benefits and synergies also for other sector of
application.

2.1.3 Social Impact

Safety nets are not widely advertised as saving lives, however the social benefit to assure safety cannot be
measured as they are in relation to events that do not happen, or very rarely. Establishing separation between
aircraft is the main purpose of Air Traffic Control and any failures resulting in accidents will have social
impact on travelling and, consequently, economic impact on Industry.

The employment of RPAS in an increasing number of applications can offer a range of new services to
society and is creating a lot of new market opportunities and their consequent proliferation is pushing
governments, industry, standardization and regulatory bodies to solve the issue of their integration with the
ATM system. Therefore RPAS access to airspace is the most important benefit that ERICA aims at bringing
to the ATM because there is a high demand for integrating all categories of RPAS into IFR airspace.

The safety implications as it relates to preventing hazardous occupations and fatalities are a core societal
benefit of the drone industry. This safety benefit includes and extends beyond industrial inspections, as
shown by the following examples:

o Safety by limiting dangerous occupations: Drones keep workers from hazardous inspections that
lead to multiple deaths a year and protect our first responders and the victims they assist;

e More lives saved & protected: Search and rescue operations will become more effective, resulting in
more successful searches.

RPAS is a valid asset that can provide significant benefits to the citizen through the availability of new
services for a wide range of application from governmental, commercial and military sector.

It paves the way towards more original operations in manned aviation as the single pilot case.

2.2 Measures to maximise impact

Given the importance of the project topics that will enable the RPAS operation in Europe outside segregated
airspace, it is of prime importance to communicate broadly on the ERICA objectives and to disseminate
project results. Dissemination and exploitation measures are of paramount importance for ERICA in order to
maximize its impact and trigger effects across the entire range of targeted stakeholders, potential users and
communities.

The ERICA Consortium, by fully recognising the above, intends to implement a dedicated dissemination and
exploitation plan, predominantly aiming at ensuring:

e The effective and sustainable dissemination of ERICA generated knowledge and technologies. This
will happen not only within the European Aeronautics Community but also in other industrial sectors
through suitable and specialised communication activities for each target group and end user group;

e The dialogue with regulation and standardization bodies. This step is crucial in order to maximise
the positive effects of the project and its success. It is expected a strong relationship and contribution
with EASA/JARUS, EUROCAE as well as with the major counterparts in the US: FAA and RTCA.
Also, key results will be provided to the ICAO RPAS Panel for the benefit of global harmonization.

e The exploitation of the project’s results by the Aeronautic Industry. The aim is to maintain and
reinforce the technological advantage in the competition from outside Europe.

e The conveyance of new knowledge into the engineering education base. This is essential for
aeronautical industries and Air Navigation Service Providers to meet the evolution of skill needs of
the aeronautic sector.
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In order to achieve the above points and to maximise the diffusion of the project results and achievements in
the European Community, the project will take advantage of the existing networks of each partner
(Industries, Air Navigation Service Providers, Sector Associations).

2.2.1 Dissemination and exploitation of results

Dissemination is a significant tool that will be used to connect the consortium members, the stakeholders of
the related fields (technological, operational, and regulation), and the general public to the achievements and
activities performed within the project. By effectively and strategically disseminating the project’s results,
greater public awareness is created as well as knowledge sharing, transparency and education are promoted.
Also, the potential of market uptake and commercial exploitation of the project results is considerably
increased. As EU-funded activities and projects distinctly contribute to the creation of new jobs, novel
technologies and improve the citizens’ quality of life, public interest for research findings and achievements
is increasingly growing over time. Moreover, since one of the main financers of such projects is the
European taxpayer, it is an imperative precondition to ensure:

e maximum return on the investment through exploitation, and
o full openness about the actions financed through the implemented communication measures.

In this context, a dedicated plan for the dissemination of ERICA results has been prepared and is detailed
below. It is based on the project development deliveries of the main results and on the dissemination needs
and objectives of the project at each stage of its lifecycle.

The objective of the dissemination plan is to identify and organise the activities to be performed in order to
maximise the impact of the project and to communicate the right information to the right people at the right
time using the right language and taking into account the dissemination needs of the project at each stage of
its lifecycle.

The dissemination plan is based on the identification of target groups, dissemination messages and
communication tools.

The ERICA Target groups

An extremely imperative precondition in order to ensure augmented exploitation, high impact and increased
likelihood of uptake of the project’s results, is to prudently and effectually communicate the appropriate
information to the relevant and interested audiences in a concise, well-articulated, understandable and
attractively packaged manner. Consequently, the first step towards developing a successful dissemination
plan relies on the identification and classification of the groups which need to be targeted, as well as the
messages and information to be consigned to each of them. Based on the concept, objectives and expected
impact of the ERICA project, the following groups of interest have been identified.

Scientific community This group includes mainly Academic Institutions, Research
Agencies/Establishments.
Operation outside segregated airspace is an enabler valid for different types of
RPAS, with significant capabilities and performances differences. The
scientific community should propose research and technological
developments to enlarge the footprint of possible users and the RPAS
categories that can be eligible for operating in non-segregated airspace.

Industrial stakeholders This group includes mainly the European Aviation Industry, yet it is not
limited in this way, as technology spill overs with other industries (e.g.,
automotive, railroads, naval, space) will be pursued. The efficient
communication of the project results to this group will significantly contribute
to the future exploitation of the current research, the achievement of even
higher TRL, and the advancement and competiveness of European SMEs and
large enterprises.
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Policy makers and Policy makers and regulatory authorities should be targeted for proposing

regulatory organizations specific measures and/or setting standards for the validation and certification
of the new technologies, in order to accelerate their adaptation and integration
within the industry.

Users and investors The dialogue with users is crucial: the aim is to create the correct awareness
on where we are in term of results and how close we are to their
expectations/needs.

Due to the increased TRL level of the project results, it is important to plan
dissemination activities targeting private investors as well.

General public It is an obligation to ensure that the European taxpayers are well informed of
the technical, environmental and societal impacts of the project outcomes: this
will facilitate the public acceptance of the RPAS insertion into non-
segregated airspace.

Table 1 — ERICA Target Group

The ERICA Dissemination Messages

Table 2 resumes key ERICA messages to be delivered to each identified target group.

Scientific community  Technical and performance needs, with the aim to trigger future research. The
most important topics will be: safe and secure communication and control means
both in radio line of sight and beyond radio line of sight; detect and avoid solution
able to be accommodated also in RPAS with limited room and available energy;
advanced sensors to increase the situational awareness of RP and controllers in all
the flight phases; health monitoring systems to support the pilot in long endurance
operations; cognitive aspects for the remote control and advanced remote pilot
stations, etc.

Industrial Technical, operational and performance industrial results. The dissemination of

stakeholders these topics can provide clear indication and recommendations on what is needed
and what to take into consideration when developing the solutions for RPAS Air
Traffic Insertion. The main expected areas of interest at least will be: CONOPS,
OSED, Technical Specifications, SPR/INTEROP.

Policy makers and The key message to this group will be that the insertion of RPAS in non-segregated

regulatory airspace requires a solid regulation and standardization base that must be

organizations developed at several levels: international (ICAO and JARUS), European (EASA,
EUROCAE, EUROCONTROL), US (FAA and RTCA) and National (CAA).
Considering that in most of such activities the ERICA consortium members are
deeply committed in technical activities, a solid dialogue and coordination with such
authorities will facilitate to provide a validated contribution that can accelerate the
establishment of a common base reference for enabling RPAS insertion.
A special attention to the dialogue with FAA and RTCA will be promoted with
regard to the ACAS Xu standard with the aim to assure a correct interoperability and
compatibility of the system among Europe and US. In such contest, the project will
provide inputs and influence the work on Airborne Safety Nets at global and
regional standardisation level, within ICAO (in coordination with FAA for ACAS),
EUROCAE and RTCA. Special attention will also be put on the standardization of
DAA within EUROCAE WG-105 and in particular the DAA sub-group material
(OSED, MASPS, MOPS), to assure that the ERICA results contribute to the
verification and update of these standards with a particular focus on interoperability
and compatibility with the European ATM system including currently under
development Collision Avoidance Systems as well as global interoperability (ICAO
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SARPSs), in airspace A to C.

Users and investors It is fundamental to establish a continuous dialogue with them in order to create
awareness on project activities and results and how close they are to their
expectations/needs.

Such a dialogue with different kind of users has to be promoted and pursued with
the aim to: address the requirements of all airspace user groups, guaranteeing their
interoperability with the ATM system; take into account all the possible needs and
constraints that characterise the RPAS operations in Europe.

In particular, the dialogue will start from the military users under EDA framework
for which the need to fly outside the segregated airspace seems more urgent.

A dedicated dialogue with EC will be taken also with the aim to properly plan the
subsequent deployment phase of the developed solution.

General public Information about the validity of the obtained results (safe, secure and reliable
RPAS integration into airspace) and about the positive impacts that are expected
for the community and for citizens (e.g. more services, quality of life improvement,
creation of new jobs, etc.)

Table 2 — ERICA main dissemination messages

It is worth noting that the planned dissemination activities will focus and address the full range of potential
end-users, including research, commercial, investment, social, environmental, policy making, setting
standards, skills and educational training. For each case, the disseminated/communicated messages will be
adapted to each of the related target groups, in order to ensure an effective outreach strategy and successfully
achieve the corresponding objectives.

The ERICA Draft Dissemination Plan

Based on the described dissemination needs and objectives, in the following the initial draft of the ERICA
dissemination Plan:

Initial Awareness phase Mid Awareness Phase Full Awareness Phase

(M1- M6): (M6-M24): (M25 — M36):

Create the project visual Perform dissemination activities BT e lesar T iaien
Dissemination | identity, develop the main in order to increase awareness

activities in order to keep all
potential users and project
“followers” updated and
informed about the project and

Needs dissemination tools and identify | about the developed solutions.
some initial dissemination
opportunities.

results.
+ Raise Awareness : Present * Increase and Maintain * Keep the full range of
the project and its expected Awareness about the project, its | potential end users informed
results. objectives and expected impact |about ERICA actions
. o « Inform on ERICA actions to | to all identified target groups * Support ERICA
Dissemination . . K he full f . S
Objectives stimulate the interest of all * Keep the full range o dissemination to all target
target groups. potential end users informed | groups in order to pave the

about ERICA _actions so as to way for successful
ensure the maximum

exploitation of the developed exploitation

solutions.
« Create the project « Dissemination of project » Dissemination of project
communications material results and activities in the results and activities in the

Commricaion | some ey | e e
Is dlssemlnatlon opportunities * Other publication ress
too * Set up info for Partner’s releases releases

websites * Diffusion of « Diffusion of project results

project results via social media |via social media
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« Update up info for Partner’s |« Exhibition of the

websites developed validation
exercise (“Open Days”)

* Update up info for Partner’s
websites

Table 3 — ERICA Draft Dissemination Plan

The ERICA Draft Exploitation Plan

The consortium partners, by fully embracing the benefits accruing from the innovative operational concept
and technology to be developed within the project have identified many and different exploitation measures
for maximizing the project’s impact and address the full range of potential uses of the project’s results.

After the successful completion of the project, the exploitation of the project’s foreground(s) will begin. If
exploitation of results involves contributions from multiple project participants, the need for cooperative
agreements between these parties will arise. Once an agreement has been obtained, the contract will be used
for any exploitation action which may result from the project activities.

Based on the nature of the ERICA project that will constitute an essential transversal enabler for Europe to
allow the insertion of RPAS into non-segregated airspace, the exploitation of the expected results will have a
significant magnitude involving, at different level, different aviation stakeholders.

The main exploitation streams are listed below:

o Exploitation of the results by the policy makers and standardization bodies: possibility to reuse
the obtained validated results for defining and consolidating a common European regulatory and
standardization base. The dialogue among ERICA project and policy makers and standardization
bodies will be guaranteed for the entire project duration and dedicated contribution will follow also
after the project conclusion with special attention to the industry participation in EUROCAE and
JARUS working groups

¢ New Research Directions. The project will generate R&T gaps that have to be covered forming the
basis for further scientific activities. Knowledge on these gaps and needs will be disseminated to the
scientific community for the entire duration of the project, exploiting also the SESAR JU Scientific
Committee.

¢ New culture and training needs. The new concepts and technologies developed will contribute to
define a new culture on how to control and manage the RPAS in non-segregated airspace. Moreover
they will be a base for identifying the future necessary skills of the operators (ground and air) and
their needs for training. Based on the wide level of participants in the ERICA consortium and
considering the planned communication measures, the impact of such exploitation stream is expected
significant.

e Industrial exploitation. In accordance to the validity and maturity of the solution developed within
the project, for some of them it is expected that Industry will be in condition to work on their future
development and industrialisation in accordance to a solid and recognised standard. This exploitation
of the results will facilitate to meet the user needs and industry solutions in a reasonable schedule.

o Market opening and new services to community. As a fallout of the consolidation of a regulatory
and standardisation base, more demands from the airspace user to fly in non-segregated airspace are
expected with significant benefits for the European economy (new services to community).

o Spill over effects. The transversal nature of the technology developed for the insertion of RPAS into
non-segregated airspace, can be exploited also in the current manned aviation (e.g. additional safety
layer for the flight crew in new concept of more autonomy such as the single flight crew) as well as
in other sector with high autonomy.

Knowledge management and protection
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Each ERICA partner will exploit the project results according to its own business and industrial objectives.
Knowledge and innovation management encompasses three different activities, being part of the same
strategy:

e Protection of project results will be adequate, effective and adjustable in order to let the partners
respond to the market needs in the most appropriate manner,

e Use of project results via utilisation in new innovation activities or commercial exploitation,
¢ Dissemination of project results while respecting the IPR provisions and confidentiality.

The project will take care of the rules for protecting the Intellectually Property Right in accordance to
Horizon 2020 rules and SESAR Joint Undertaking Membership Agreement.

2.2.2 Communication activities

The ERICA Communication Measures

Communicating relevant knowledge about the project’s latest activities and achievements to the relevant
identified target audiences is certainly a way to keep all partners actively involved in the project.

In this context, the communication measures to realize the draft dissemination plan presented in the previous
section includes an efficient and effective mix of both interpersonal and mass communication tools. The
following table presents the main communication tools to be used for effectively diffusing project-related
knowledge and information to each of the identified target audiences and end-users:

Target Groups Reses

PO
S 0 0 0
0 reg O
Acad o] [o e Pub
. R Orga 0
Communication tools 0
Electronic and printed X
dissemination material
Website (via the ERICA partner’s
existing websites)
Conferences / Workshops O O X
Exhibitions 0 0
Press releases O O O
Newsletters O O
Scientific Publications O O O
Social Media (via the ERICA
partners’ channels)

Table 4 — ERICA Communication measures by target group

Electronic and printed dissemination material: “Eye-catchy” and attractive dissemination material, such as
the project logo, posters, banners, leaflets and newsletters, will be developed to structure the visual identity
of the project. Printable material with information for different target groups will be provided to all partners
to distribute at conference venues, while electronic copies will be used for online publications, articles and
other references such as local and international press.

Website: The use of SJU website and social media is expected with the aim to reach a more wide spectrum
and magnitude of communication at European level. In addition the partner company websites will be used
for providing information about the project objectives, progress and results for different target groups and
levels of dissemination (from members only to public). Special care will be taken to present information in
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an easily-comprehendible way, thus allowing grand access to the general public. The partners’ websites
will act as an effective way to continuously disseminate and promote the project’s progress, list of
publications and publishable reports. These websites will also serve as a gateway to a private (password
protected) collaboration platform for the consortium partners and for such a scope the OneSky
EUROCONTROL extranet is already established. Furthermore, it is planned to build up a database on the
OneSky extranet containing all relevant documents produced in ERICA. At least all programme
documentation will be stored in order to have full electronic access to documentation.

Workshops/Conferences: Participation in conferences and workshops related to RPAS air traffic insertion
and, in general terms, ATM aspects, will be considered essential for obtaining "feedback" on the acceptance
of the project results by both academic and industrial communities, and on the economic potential and
recommended market-oriented exploitation pathways, the identification of which is considerably important
for the ERICA project. All partners will be responsible for publishing project results in conferences and
workshops, nevertheless the content of the publication must be circulated to the partners and agreed in
advance. The Project Leader will maintain an overview of all published results. In the following the
approach that will be used as well as the main public events which will be considered for the dissemination
activities of the project:

e It is expected that the consortium will submit technical papers to international conferences on the
RPAS topics covered by this project, thus allowing the activities to be presented.

e Open Days will be conducted after a significant validation exercise has taken place. Stakeholders
will be invited to see the developed tools and procedures being applied in a realistic target
environment, and also allowing the attendees to put ‘hands-on’ and have a first-sight experience of
the achieved solution results. This in turn also allows the Solution partners to get important
feedback from people not directly being involved.

e As soon as the solution is released and initial results or progress can be reported, it is intended to
propagate the achievements through events such as the ATM EUROCONTROL-FAA Seminars.
Specific events can also be used for such propagation (e.g. the Digital Avionics Systems
Conference/DASC, the International Conference on Research in Air Transportation/ICRA or the
International Council of the Aeronautical Sciences Congress/ICAS).

e Participation to annual congress (e.g. World ATM Congress, ATC Global, Aerodays, Paris Air
Show/ Aviation & Environment Summit, SESAR Showcase, SESAR Innovation Days) are expected
and the following key-stakeholders will be invited: Professional (pilots, engineers, technical experts,
avionics, etc.); Organisational (ICAO, EASA, EC, EUROCAE); Industrial (Airframe and Avionics,
Systems engineers) ANSP; Research Organisations and Universities, ASD, CANSO.

e Another major forum for dissemination/impact of the results will also be RTCA/EUROCAE, RTCA
and also other ICAO Standardisation Forums of which the Plenary body meets about four times per
year and technical groups with specific interest in DAA, ACAS X variants meet with a similar
frequency. In particular the EUROCAE WG-105 and WG-75, RTCA SC-147 and ICAO RPAS
Panel are of importance.

Technical Publications: All partners will be responsible for publishing project results in local and
international press (press releases in magazines and newspapers, newsletters, etc.) and in EC
communication channels (e.g. Horizon the EU Research and Innovation Magazine, research*eu results
magazine, research*eu focus, etc.). These publications could be in the form of papers in technical journals
and conferences, press releases or newsletters in magazines and newspapers, etc.

Social Media: Project related information will be published and the project outcomes will be discussed and
promoted. The Twitter accounts of the ERICA partner companies will be used communication means for
informing the community on the main project results.
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3. Implementation
3.1 Work plan — Work packages, deliverables

3.1.1 Project Structure

The project is divided into 3 different Solutions; each split into a certain number of activities and to a certain
extent, coordinated independently by its SL. The project structure is displayed in Figure 4.

WPO1 WP02 WPO03
Management Solution 111 - Collision IFR RPAS accommodation Ethics

avoidance for IFR RPAS and integrationin
Airspace ClassAto C

WP0O4

WP03.1 WP03.2

Solution 115- IFR RPAS Solution117- IFR RPAS
Accommodationin Integration in Airspace
Airspace ClassAto C ClassAtoC

Figure 4: ERICA Work Break Down Structure

A detailed work package description follows in chapter 3.4, while the Gantt and Project Pert are in the
following figures.
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2020 [ 2021 2022
1[2[3[a]s[6[7]8]9[10[11]12[13[14]15]16]17[18]19]20[21]22[23]24]25]26]27]28]29]30[31[32[33[34]35]36]37
WBS [WBS Description duration [start _|end | a1 | @ [ a3 | a | a | a | a | a | a | a | a3 | aa
wp1 Management 37(m1 [m37
T01.1|Project Management and Coordination 37(m1 w37
T01.2|Administrative, financial and quality management 37|mM1 M37 v v v v v v v v v v v
T013|c ion & inati 37im2 w37
wP02 Solution 111 - Collision avoidance for IFR RPAS 3a[m2  [m3s
T02.1Initial Scoping slm2  |ms
702.2|15t Model Development 13|ms w17
T02.3 |Perturbations Specification 7|m13  |m19
T02.4(2nd Model Development 17|m15  |m31
T02.5|V3 Initial TS development 2m3 |ma
D2.1.050|Solution PJ13-111: V3 initial TS olma  |ma v
T02.6|V3 VALP 1st Iteration 4m3  |vs
D2.1.010|Solution PJ13-111: V3 initial VALP olme |ms v
T02.61|V3 VALP 2nd Iteration 2|m1a  |m1s
D2.1.110|Solution PJ13-111: V3 final VALP o|mis  |m1s v
T02.7|V3 VAR 3|m31 |m33
D2.1.030|Solution PJ13-111: V3 VALR o|m33  |m33 v
T02.8|V3 OSED/SPR/INTEROP 4|mM31  |M34
D2.1.040Solution PJ13-111: V3 final OSED/SPR/INTEROP o|m3a  |m3a v
T02.9|V3 TS Update 4|mio  |m22
D2.1.051Solution PJ13-111: V3 Intermediate TS olm22  |m22 v
T02.91|V3 TS Final version s|mM30  |m3a
D2.1.150|Solution PJ13-111: V3 final TS o|m3s  |m34 v
T02.10|V3 OSED/SPR/INTEROP update 3|m29  |m31
D2.1.140Solution PJ13-111: V3 initial OSED/SPR/INTEROP olm31  |m31 v

T02.11|v3 CBA

"
o
E
&
=
3
®

D2.1.060|Solution PJ13-111: V3 CBA o|m3a  |m3a v
T02.30|Plateform Preparation for EXE Iteration 1 alm3  [Me
D2.1.020|Solution 111: V3 AN for Iteration 1 olme  |ms v
T02.12|EXE_111_001 - First FTS Initial DAA- NATMIG 4|lm7  |m10
T02.13|EXE_111_002 - First RTS - COOPANS/NATMIG s|Mi1 |mis
T02.31|Plateform Preparation for EXE Iteration 2 3|m13 |15
D2.1.021Solution 111: V3 AN for Iteration 2 o|mis  |mis v
T02.14{EXE_111_003 - Second FTS Full DAA - NATMIG s|mi6  |m20
T02.15[EXE_111_004 - Second RTS -COOPANS/NATMIG s[m21  |m25
T02.16|DAA in flight demonstration - NATMIG a[m30  [m33
T02.17|EXE_111_005 - Pre-MOPS ACAS Xu FTS - Honeywell 6lMo  |m1a
T02.18|EXE_111_006 - MOPS-based ACAS Xu FTS - Honeywell 6|M17  |m22
T02.19|EXE_111_007 - RTS Hardware-in-the-loop Evaluation - Honeywell s|m2a  |m28
T02.20(EXE_111_008 - Flight demo of ACAS Xu - Honeywell 4|m30  |m33
T02.21|EXE_111_009 - First ACAS-Xu assessment - FTS - Thales LAS 7|m9 |mi1s
T02.22|EXE_111_010 - Second ACAS-Xu assessment - FTS Thales LAS 6|M17  |m22
T02.23|EXE_111_011 - ACAS Xu RTS - Human In The Loop - Thales LAS s|mM24  |m28
T02.24|EXE_111_012 - ACAS Xu Flight Demo - Thales LAS alm3o  [m33
T02.25|EXE_111_013 - First ACAS Xu FTS - DSNA 14m9 M2
T02.26|EXE_111_014 - Second ACAS Xu FTS - DSNA (3-aircraft) s|m2a  |m28
2.1.070 - Ma|Report on Standardisation activities to regulatory authorities o|m3s  |m3s v
D2.1Solution 111 - V3 Datapack o|m3a  |m34 v
M1|Solution 111 - V3 Gate 1Day|M35  |M35 v
wp03 IFR RPAS accommodation and integration in Airspace Class A to C 33[m2 w34
T03.00|WP coordination 33(m2  |m34
WP03.01  Solution 115 - IFR RPAS Accommodation in Airspace Class A to C 33[m2 |m34

T03.01.1|Safety, Performance and Operational Requirements (SPR-INTEROP/OSED) V3 initial 9
D3.1.040Solution PJ13-115: V3 initial OSED/SPR/INTEROP 0
T03.01.2|Safety, Performance and Operational Requirements (SPR-INTEROP/OSED) V3 final 1
D3.1.140Solution PJ13-115: V3 final OSED/SPR/INTEROP 0
7T03.01.3|Validation Plan (VALP) V3 8
D3.1.010|Solution PJ13-115: V3 VALP 0
T03.01.4|Platform Development/Setup 6
T03.01.5|Availability Note (AN) 3|m17  |m19

0

3

6

6

0

6

0

~

D3.1.020|Solution 115:V3 AN for EXE_115_001
T03.01.6|EXE_115_001 - RTS INTEGRATED V3 VALIDATION

T03.01.7|Validation Report (VALR) V3 draft M20  |m25
T03.01.8|Validation Report (VALR) V3 final M26  [M31
D3.1.030|Solution 115: V3 VAR M31  |m31 v
T03.01.9|CBAV3 M29  |m34
D3.1.060Solution 115: V3 CBA M34  |M34 v
T03.01.10|Technical Specification (TS/IRS) V3 initial 15|mM8  |[m22
D3.1.050|Solution 115: V3 initial TS olm22  |m22 v
7T03.01.11 [Technical Specification (TS/IRS) V3 15[mM17  [M31
D3.1.150|Solution 115: V3 final TS o|m31  |m31 v
D3.1Solution 115 - V3 Datapack o|m3s  |m3s g
M2|Solution 115 - V3 Gate 1Day|M35  |M35
WP03.02  [Solution 117 - IFR RPAS Integration in Airspace Class A to C 33[m2 |m34
7T030.02.1 Safety, Performance and Operational Requirements (SPR-INTEROP/OSED) V2 initial 9lm2  |mio0
D3.2.040|Solution 117: V2 initial OSED/SPR/INTEROP o|mi0  |m10 v
7T03.02.2|Safety, Performance and Operational Requirements (SPR-INTEROP/OSED) V2 final 23[m11 |m33
D3.2..140|Sol ution 117: V2 final OSED/SPR/INTEROP o|m33  |m33 v v
703.02.3|Validation Plan (VALP) V2 glms  |mis
D3.2.010|Solution 117: V2 initial VALP oMo |m9 v
D3.2.110|Solution 117: V2 final VALP o|mis  |m1s v
7T03.02.4|Platform Preparation iteration 1 7|lms  |m14
T03.02.5|Availability Note (AN) 3|m13 |mi1s
D3.2.020|Solution 117:V2 AN for iteration 1 olmis  |m15 v
T03.02.6|EXE_117_002 - FTS - LEONARDO 6|M16  |m32
7T03.02.7|EXE_117_003 - FTS/RTS - EUROCONTROL 15|mM14  |m28
T03.02.8|EXE_117_004 - RTS/FTS - PANSA/PCCS 15|M14  |m28
T03.02.9|EXE_117_005 - RTS/FTS - ENAIRE 15|mM14  |m28
7T03.02.10EXE_117_006 - RTS - DSNA 15|M14  |m28
703.02.11[EXE_117_007 - RTS/FTS - FREQUENTIS 15|mM14  |[m28
7T03.02.12[EXE_117_008 - RTS/FTS - INDRA 15|mM14  |m28
703.02.13[EXE_117_009 - RTS COOPANS/SAAB 15|mM14  |m28
7T03.02.14(EXE_111_010 - RTS COOPANS/SAAB 15|mM14  |m28

T03.02.15 |Platform Preparation iteration 2
703.02.16|Availability Note (AN)

M21 [M27
M25  [M27

7
3
D3.2.021Solution 117:v2 AN for iteration 2 olm27  |m27 v
703.02.17 [EXE_117_001 - RTS ENAV/LEONARDO 3lm2s  |m28
703.02.18Validation Report (VALR) V2 initial s|m22  |m26
703.02.19|Validation Report (VALR) V2 final s|m27  |m31
D3.2.030(Solution 117: V2 VAR olm31  |m31 v
703.02.20{CBAV2 12[mM22 [M33
D3.2.060|Solution 117 - V2 CBA olm33 |33 v
703.02.21Technical Specification (TS/IRS) V2 initial 11[M6  [M16
D3.2.050|Solution 117: V2 initial TS o|mie  |mi6 v
703.02.22 Technical Specification (TS/IRS) V2 final 18|M17  |m34
D3.2.150(Solution 117: V2 final TS olm3a  |m34 v
703.02.23 Initial Validation Plan (VALP) V3 defining the validation roadmap for phase V3 2|m33  |m34
D3.2.111Solution 117: V3 initial VALP for V2 olm3a  |m34 v
D3.2|Solution 117 - V2 Datapack o|m3s  |m35 v
M3|solution 117 - V2 Gate 1Day|m3s M35 v
weoa Ethics 36/m2  [m37
T04.1Ethic requirements 36(M2 M37 v
Legend Deliverable '

Note: only official and mandatory deliverables

Figure 5 — ERICA Gantt Chart
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The start date of the project will be 01/12/2019, the duration 37 months.

Other SESAR W1 PJ/SLJ ERICA (PJ13) Other SESAR W2 PJ/SLJ

Including Rotorcraft RPAS

PJ.01-W2-06 I
PJ 10-05 W1 class
WPO02 Solution 111 DAA performance
requirements for Future precision approach
PJ.02-W2-04

accomodation & for RPAS
PJ 14 W1 integration
a DAA solutions RPAS accommodation

PJ.07-W2-38 and integration measures

PJ 06 W1
WPO03 Solutions .
RPAS accommodation
PJ.07-W2-40
115180117 and integration measures

PJ11 W1

1

RPAS accommodation
and integration measures

PJ.09-W2-44

l Ethics inputs

Coordination/management
RAesuItsAcoqsohdanon and PJ.14-W2-76 Requirements for B{?LOS
dissemination ops, comm and C2 link

PJ18 W1

WPO04 Ethics

Ethics deliverables
PJ.14-W2-107 Requirements for BRLOS

ops, comm and C2 link

WP01 Management

PJ.14-W2-79 Requirements for BI.ZLOS
ops, comm and C2 link

External to SESAR Operational, technological, Validated operational and Communication and
policy and standards inputs technical outputs dissemination

Figure 6: Project Pert Diagram

With reference to Figure 6: Project Pert Diagram, the following table lists the titles of the Solutions/project
related to ERICA.

PJ.01-W2-06 | Advanced rotorcraft operations in the TMA

PJ.02-W2-04 | Advanced geometric GNSS based procedures in the TMA

PJ.07-W2-38 | Enhanced integration of AU trajectory definition and network management processes

PJ.07-W2-40 | Mission trajectories management with integrated Dynamic Mobile Areas Type 1 and
Type 2

PJ.09-W2-44 | Dynamic Airspace Configurations (DAC)

PJ.14-W2-76 | Integrated CNS and Spectrum

PJ.14-W2-79 | Dual Frequency / Multi Constellation DFMC GNSS/SBAS and GBAS
PJ.14-W2-107 | Future Satellite Communications Data link

3.2 Management structure, milestones and procedures

A lean and efficient management structure will be applied that allows for fast decision making to ensure that
the pursued objectives are met. The SESAR2020 Management Agreement (SMA) will specify management
rules that govern the project’s workflow as well as all responsibilities and duties of the partners during the
course of the project. The SMA will be negotiated and signed before the project starts. The administrative
and organisational management activities are hosted in WPO1. This approach will allow an effective and
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efficient assignment of partner contributions, while facilitating separation of research and technology tasks
from the administrative work necessary to carry out the project.

The project management structure is composed of two main levels that are presented in Figure 7.

Project Manager

Project Content
Integration Lead

IFR RPAS accommodation
and integration in Airspace
Class A to C (incl. 115 and
117) Lead

Solution 111 - Collision
avoidance for IFR RPAS
Lead

Figure 7: Project Management Structure for the ERICA Project

The combined legislative-executive level is composed of the Project Manager (PM) and a set of dedicated
panels. The PM, as a central point of reference, participates in the Project Management Board, ensuring the
overall coordination and follow-up of Project activities. The PM reports to the SESAR Joint Undertaking
(SJU) on behalf of the project partners (e.g. the quarterly project reports). The Project Content Integration
Lead (PCIL) ensures that the project content information is consistent across Solutions. At the
implementation level Solution Leaders (SLs) manage the execution of technical development and control
implementation steps. The PM leads also the two workpackages relevant to Project Management and Ethics
(WPO1 and WP04).

Due to the multilevel structure of Project, the management of solutions 115 and 117 will be unified and in
charge of WPO03 (“IFR RPAS accommodation and integration in Airspace Class A to C”).

3.2.1 Project Manager (PM)

The Project Manager acts as the Specific Grant Agreement point of contact (SGA Coordinator) with the
SJU for all contractual matters, and is responsible for:

o Checking the quality of the deliverables and verifying their completeness and correctness;
e Submitting the deliverables and reports on behalf of the SGA beneficiaries;

e The escalation of issues relevant to the Grant Agreement or to the overall SESAR program and
management of changes to the Grant Agreement;

e Preparing and contributing to the formal contractual closure of the activity.
In addition, the Project Manager is responsible of:

o the timely delivery of the SESAR Solutions or Technological Solutions and Enablers for IRs projects
¢ the timely execution of SESAR Solution validation activities for IRs projects;
o the preparation, execution and maintenance of a Project Management plan;
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o the application of common methods, as defined within the Programme Management Plan (e.g.
progress reporting, corrective action implementation, project control gates);

e the provision of a comprehensive oversight of the Project and management of the operational
relationship between the Members involved at the Project level,

o the engagement of 3rd parties (such as but not limited to airspace users, staff associations, etc.),
where applicable;

o Escalation of issues internal to the Project that cannot be resolved by the PMB to the contribution
managers of the Project Partners;

o proper and timely communication of information, within and outside the Project; and
e an appropriate preparation and contribution to the operational closure of the Project.
As regards the dissemination and exploitation activities, the Project Manager will:

¢ Revise and update the dissemination and exploitation plan with contribution from Solution Leaders;

e Coordinate, with Solution Leaders contribution, the definition of messages to be disseminated to
each target group at project level;

e Promote at Project level the dissemination and exploitation of results.

3.2.2 Project Management Board (PMB)

The Project Management Board will ensure that all key management decisions of the project are taken with
the full support of contributors of the projects. Decision will be made by consensus of all partners involved
in a given Solution or work package, or in the project if the decision applies to the whole project. In case of
disagreement, the escalation process foreseen in Appendix F of the SESAR Private Public Partnership
Agreement will apply.

The Project Management Board should meet periodically (WebEx or Face to Face as required) to:

e review progress of the project;
e decide corrective actions;
e review project risks and associated mitigation actions;
e review any potential Change Request to the SGA when necessary.
The Project Management Board will be composed of:
e Project Manager (chairman);
e Project Content Integration Lead:;
e Solution Leads or WP leads;
o Representatives of key contributor to the project (if not represented by above categories).

3.2.3 Extended Project Management Board (EPMB)

An Extended Project Management Board meeting (including all contributors of the project) will need to be
convened annually at a minimum.

In addition in case of significant changes to the project, the Extended Project Management Board shall be
asked for approval by correspondence, e.g. for:

o critical deliverables of the project :
= Initial PMP and updates
= CBAs (approved by contributors to the Solution)
= V Data Pack

e Change Request to the SGA.

Decision making principles are the same as for the Project Management Board.
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3.2.4 Solution Lead (SL)

The Solution Lead is the person responsible for the operational and technical leading of the Solution. He/She
is responsible for the SESAR Solution refinement, the overall management of related validation activities
and timely delivery of the Solution deliverables. In particular, the Solution Lead will:

¢ Organise and coordinate the activities of the Solution Team;

¢ Report to the Project Manager on progresses and issues;

e Make proposal for update and amendments of the validation roadmap, to be agreed at project level

e Ensure consistency within the Solution and in particular of the different deliverables in support of the
different maturity evolution/levels (V1, V2 and V3)

e Prepare and represent the Solution at the maturity gate, notably responsible for producing the
Maturity Report.

o Participate to the PMB;
As regards the dissemination and exploitation activities the Solution Lead will:

o Contribute to the revision and updating of the dissemination and exploitation plan;

o Define messages to be disseminated to each target group at Solution level;

e Take into account the feedback/input coming from the stakeholders target group at Solution level;
e Promote at Solution level the dissemination and exploitation of results.

3.2.5 Solution Team
The main role of the Solution Team is to:

o Define, validate the SESAR Solution and produce the associated deliverables and prototypes. A
Project validation roadmap will be agreed at project level. The Solution Team will conduct
validations according to the agreed roadmap.

o Identify and initiate required changes to the SESAR Solution, including the validation roadmap.

e Contribute, under the coordination of the Project Content Integration Lead, to update the relevant
sections of Transversal Projects deliverables.

e The Solution Team is composed of all contributors to the work of a given Solution.

3.2.6 Project Content Integration Lead (PCIL)
The Project Content Integration Lead:

¢ Reports to the Project Manager
¢ Coordinates and organises the work of the Project Content Integration Team

e Acts as a focal point for interaction with the Transversal Projects, supported by the Project Content
Integration Team. He/she is in particular the focal point for the project’s change requests to the
project content information.

3.2.7 Project Content Integration Team (PCIT)

The Project Content Integration Team is a virtual team composed of the ATM Focal Points, relevant experts
from the Solution Teams.

The role of the Project Content Integration Team is to ensure the technical and operational consistency
between the different Solutions developed in one project, consistency with dependent Solutions in other
Projects and to coordinate interactions with Transversal activities. It ensures that the outputs provided by the
projects are compliant with the guidance material provided by Transversal Projects. It shall identify and seek
for Solutions for any gaps or conflicting choices between the Solutions of the project in order to ensure the
project fulfils its objectives. It also supports the Project Manager for the organisation of the technical gates,
and for the communication of project results.
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The following table shows the partners who have taken responsibility for the ATM Focal Points, which are
needed in this project:

CBA expert All the partners (Service Providers and Industry) have experience on
such matter.

Operational Performance Mainly the Service Providers: ON (B4), PANSA (B4),

expert LFV/COOPANS, DFS, DSNA, ENAIRE, ENAV, EUROCONTROL,
NATS, NLR

but also industry: Leonardo, HC (FSP), Honeywell SAS, INDRA,
SAAB, Thales AIR SYS, Thales AVS

Human performance expert As per the Operational Performance Expert

Safety Expert As per CBA expert

ATM Expert Operations Mainly the Service Providers: ON (B4), PANSA (B4),
LFV/COOPANS, DFS, DSNA, ENAIRE, ENAV, EUROCONTROL,
NATS, NLR;

RPAS expert As per CBA expert

Security/ Cyber security expert  As per CBA expert

Regulation expert As per CBA expert

Military As per CBA expert considering that most of ERICA partners are

working also for military products and services

Table 5 — ATM Focal Points in ERICA

3.3 Consortium as a whole

The members of the SESAR Joint Undertaking PPP work and cooperate together to the best of their abilities
with a view of implementing SESAR 2020 in a correct, efficient, open and timely manner and of attaining
the objectives and the deliverables as envisaged by the ATM Master Plan. The Consortium involves key
stakeholders of the Airborne Systems, Ground ATM Systems, Service Provision and EUROCONTROL
hence providing a wide range of expertise covering all aspects of EUROPEAN ATM.

At the time of submitting this proposal, this consortium comprises 20 organisations” from 12 member states®
of the European Union, and no organisations from nations beyond the EU. The consortium was carefully
selected according to the skills and experiences required to accomplish the proposed work.

The operational expertise, which is crucial for the conceptualisation and implementation phase of the project,
is found in the strong representation of end-user organisations in the consortium. The work is structured in a
very collaborative way throughout all work packages and will ensure the transfer of knowledge and know-
how between all participants.

The Consortium partners’ inter-alia has a wealth of experience and expertise in the development and
validation of safety nets and related ATM tools from across Europe and across ATM stakeholders. In
addition, this consortium consists of experts that work across the RPAS domain within the whole SESAR
2020 programme. This ensures good management of the inter-project dependencies.

2 Only active partners were considered here.
® Only states of active partners were considered here.
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The mix of participants includes ground industry, airborne industry and ANSPs who complement each other,
provide a breadth of appreciation of the integration and safety issues for RPAS from across the full scope of
ATM whilst also ensuring a cross-industry consensus of the future direction of developments to achieve
industry goals. The work of this project activity is complementary to US activities. Non-involvement in the
domain risks Europe being rule-taker rather than rule creator. EASA look to the EUROCAE Standardisation
Groups for evidence and expertise in the adoption of new airborne systems.

The activities will also benefit from the expertise of EUROCONTROL who will participate in the project
actions without requesting funding. EUROCONTROL will fully engage in the project and, in particular, is
committed to providing the necessary effort, contribution to deliverables and to other activities as set out in
this tender and in the accompanying administrative forms.

The required expertise to fulfil the Project objectives will be drawn from the Project partners who will come
together to collectively achieve the goals of the Project. In particular, the project benefits from:

e ATM operational expertise provided by ANSPs;

e Ground industry partners who bring vital technical knowledge related to technical system
development;

e Airborne industry that brings operational and technical platform expertise essential to addressing
the scope of the project since it includes a wide range of RPAS manufacturers/integrators and RPAS
equipment/system developers.

The members of the Project will bring their individual innovative approaches to the tasks and this in turn will
stimulate further innovation to determine find the most suitable and complementary method to progress the
Project’s goals.

The results from the Project will have a high visibility and will be disseminated and exploited by the
participants. The coordinated benefits to be derived will be advantageous for European ground industry,
airborne industry and service providers individually whilst also advancing the state-of-the-art in European
aerospace innovation and unlock a key dependency for the safe integration of RPAS operations into
European airspace (and the wider economic benefits to Europe that this brings).

Airborne Industry
23%

EUROCONTROL
39%

Ground Industry
24%

Figure 8 - Budget share between stakeholder groups
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3.4 Resources to be committed

As per Sections 2.4 and 2.5 of the SJU Single Programming Document 2019-2021, “It is also
envisaged that the same grant budget amendment procedure used for Wave 1 projects will be
applied for Wave 2 projects in 2020”.

Therefore, the SJU contribution to the Action shall be broken down into several instalments.

The first instalment (“First SJU Contribution” of the Action), corresponding to the initial
“maximum grant amount” as per Article 5.1 of the Grant Agreement, will be calculated in
proportion of:

- the maximum grant amount after evaluation for the Action,

- the number of grants awarded under the IR call, and

- the 95 M€ SJU budget available.

On the basis of the First SJU Contribution for this Action established at a maximum grant amount
of 8.486.176,57 € EUR it is clarified that as a consequence, at the date of signature of the Grant
Agreement and without prejudice to the total amount of the budget agreed for this Action,
notwithstanding the activities described in the Annex 1, the work to be performed under the First
SJU Contribution as per Article 5.1 of the Grant Agreement is limited as summarized below:

List of contractual deliverables to be completed with the funds of the First SJU contribution:
e D1.1 - Project Management Plan

D1.3 — Management Progress Report

D4.1 — H - Requirement No. 1

D4.2 — POPD — Requirement No. 2

D4.3 — GEN — Requirement No. 3

Any further SJU contribution resulting from further budget availability, will be implemented
through a Grant Amendment as per Sections 2.4 and 2.5 of the SJU Single Programming Document
2019-2021, and will result in an update of the Maximum Grant amount in Article 5.1 of the Grant
Agreement.

The Grant Amendment shall also modify article 21 of the Grant Agreement with an update of the
pre-financing payment for the Action. The level of SJU contributions and pre-financing of the grant
amendments will be established in accordance with the SJU Single Programming Document (SPD)
as approved by the Administrative Board.

In the event of unavailability of further SJU Budget, beneficiaries may terminate their participation
in the action as per article 50.2 and this shall not be regarded as a case of improper termination.

Table 3.4b: “Other direct cost’ items (travel, equipment, other goods and services, large
research infrastructure)

Participant 1 /

Leonardo Justification

Travel expenses to participate to workshops, integration
activities on platforms, validation exercises. Travel

Travel €81.500 expenses were estimated considering:

e 3 senior engineers, 10 travels to destinations in
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Italy (€500)
e 6 senior engineers, 31 travels to Brussels (€1500)

e 3 senior engineers, 15 travels to other European
destinations (€2000)

Travels will mainly be necessary for Programme
Management purposes and for performing validation
activities jointly with other partners, and other activities
of technical and management coordination.

Equipment €0 .

€153.063
Costs for software licences (e.g. networking, software
development, sensor simulation, geographical database
tools, recording tools), system architecture upgrades,
€161.874
Costs relevant to the following items:
e n.1 action Cam (GoPro Hero 8) with dedicated
accessories
e n.2 Mobile workstation HP Notebooks with high
capabilities and/or with graphic card dedicated
e n.12 Desktop workstations for professional
purposes including two 27 inches monitors for
each workstation
Other goods and € 350.137 e n.2 4K 55 inches monitors, n.1 dedicated furniture
services ' for RPA ground control station, n.1 network
switch
e n.1 NAS computer data storage server
e SSD for workstation, SSD portable, spare graphic
cards, vertical mouse, table lamp, electric multi-
take with USB charger
€28.000
Cost for hardware/software upgrades.
€2.200
Costs relevant to project management tools.
€5.000
Costs relevant to workshop activities, open days, courses
and other dissemination means, catering for meetings at
the Leonardo premises with external guests.

Total € 431.637

Participant 6 /

LEV/COOPANS Justification
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Average cost of travels 1.500 euro, expected number of travels
Travel € 21.000,00 | 14 — expect primarily SESAR experts to travel for project and
coordination meetings and for validation activities.

Equipment €0,00 | -
Cost of catering for meetings at LFV/COOPANS premises with
external guests.
Other goods :_;md €3.766.86
services

LFV/COOPANS will conclude a contract with an external entity
that will provide support in non-core activities.

Total € 24.766,86

Participant 12/ FRQ Cost (€) | Justification
(FSP)
Travel | €42.500 | Travels for PJ13 Solution 117
Travel within Europe with 21 trips for average EUR 2000 p.p.
covering KOM, EPMB, preparation of validation exercises,
attendance of validation exercises (certain trips with more than one
person).
Equipment - |-
Other goods and | € 20.000 | Costs for the rental of servers and for the purchase of software
services licenses.
Total | €62.500

Participant 13 / HC e
(FSP) Justification
Travel costs are based on HC (FSP)’s participation at validation
activities, project or solution meetings, coordination meetings,
integration work, tests and preparation work at non-HC (FSP)
VTR €22.500 site. Trips for PJ13-W2 includes an average of 6 travels/year for
2 person, on the approximated cost of €625 per travel and
person.
Equipment €0 -
Other goods and €900 Marketing and representation: publicity for the results of the
services solution (electronic press, social media etc)
Total € 23.400
Participant 16/ SAAB | Cost (€) Justification
Travel € 71.262 | SAAB will be active in all Solutions of the project and deeply
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involved in the requirements, development, simulations,
demonstrations and validation reporting. Travel from Sweden
often require travelling in the day before a meeting.

Travel expenses were estimated considering:

. 15 travels to destinations in Sweden (€550)

. 42 travels to European destination (€1500)

Travels will mainly be necessary for project execution purposes
including performing validation activities jointly with other
partners. Trips within and to Europe are booked and paid, while
expenses abroad is paid in € i.e. the calculation is prone to
exchange rate and this is why the above cost per travel is
rounded off close to the estimate during the bidding phase.

Equipment €0,00 | -
Other goods and € 318.102.29 Rental cost of UAV for test and demonstrations, including
services T ground stations, preparation and operation of the UAV.
Total | €389.364,29
Participant 17/NATS Cost (€) | Justification

Travel

€38.573

European meetings (including project progress and technical
standards meetings):€ (9 meetings @ approx. €1550 each)

Non-European meetings (for concept development and global
standardisation with US stakeholders):€ (4 meetings @ €6100 each)

Project progress meetings and technical meetings in Europe.

The goals of the project (to ensure European airspace and
operational considerations are actively incorporated in the global
standardisation for the collision avoidance system to be deployed on
RPAS) require that Europe has strong representation in these global
standardisation activities and includes a range of stakeholder
perspectives including industry and ANSPs. This was a
fundamental impediment to European involvement in the
standardisation of the manned variant of ACAS X and hampered
the European validation of the system. Non-participation in global
standardisation activities increases the assurance challenges,
possibly poses future safety risks and impairs the desired business
benefits from RPAS platforms since a solely US-designed technical
solution will likely be unsuitable for European needs and
incompatible with European airspace.

Equipment

Other goods and
services

Total

€38.573

Participant
Number/Short Name

Cost

Justification

Large research
infrastructure

©
0
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4  Members of the consortium

4.1 Participants
4.1.1 Companies profile

4111 LEONARDO -SOCIETA’ PER AZIONI

1 Leonardo Airborne Industry
/ Ground Industry

Description LEONARDOQO is a global player in the high-tech sectors and a major operator
worldwide in the Aerospace, Defence and Security sectors. LEONARDO is
based in Italy, has over 45,000 employees, of whom about 36% abroad, and in
2017 recorded 11.5 billion euro in revenues and received orders in the amount
of 11.5 billion. Gianni De Gennaro has been the President since 4 July 2013
and Alessandro Profumo has been the CEO since 16 May 2017. LEONARDO
designs and creates products, systems, services and integrated solutions both
for the defence sector and for public and private customers of the civil sector,
both in Italy and abroad.
The wide range of defence and security solutions that LEONARDO offers
Governments, private citizens and institutions includes every possible
intervention scenario: airborne and terrestrial, naval and maritime, space and
cyberspace. In close contact with local customers and partners, LEONARDO
works every day to strengthen global security, provide essential physical
protection and cybersecurity services for people, territories and infrastructure
networks and supports scientific and technological research.
LEONARDO operates in about 20 countries with offices and industrial plants
in all of the five continents and can rely on a very large network of
subsidiaries, joint ventures and international partnerships, with significant
industrial presence in three main markets, United Kingdom, Poland and
United States and structured partnerships in the most important high potential
markets in the world.
The new Leonardo is the culmination of a radical renewal and transformation
process: from a financial holding company to a great integrated industry
focused on five divisions:

Helicopters

Aircraft

Aerostructures

Electronics

Cyber Security

LEONARDO also retains Parent Company and Corporate Centre functions for
participated companies and joint ventures not included in the divisional scope.
These are: the US subsidiary DRS Technologies, which deals with the supply
of products, services and integrated support for the military, intelligence
agencies and defence companies; ATR, the joint venture established with
Airbus Group for the manufacture of regional aircraft; MBDA, the joint
venture established with BAE Systems and Airbus Group for missile systems;
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Telespazio and Thales Alenia Space, the two joint ventures established with
Thales as part of the Space Alliance, for satellite services and the manufacture
of satellites and orbiting infrastructures, respectively.

Previous The main previous experience can be clustered in three main areas:

experience

- ATM core business activities that provide an overview of the proven
experience gained by the involved divisions mainly in the SESAR
partnership as well as in other ATM initiative;

- Specific RPAS activities in which the divisions were and are still involved;

- Project management experience necessary to manage the relevant Project
and Solutions activities.

ATM core business Experience

Aircraft Division

The relevant previous experience connected to the call have been identified in
the following SESAR 1 projects:

e SESAR 1 Project 9.1 «Airborne initial 4D for trajectory
management» The project aim was to allow a continuous
synchronization of the aircraft trajectories between air traffic
controllers and pilots. Leonardo Aircraft Division contributed to
develop and integrate new algorithms in the FMS of the regional
aircraft simulator that were used to demonstrate the possibility to
implement the i4D function on board a regional aircraft.

e SESAR 1 Project 9.2 «Airborne Full 4D Trajectory Management
& 4D contract capability» The project aim was to allow gate-to-gate
4D trajectory management, from planning to post-flight, through the
sharing of aircraft trajectories between various participants in the
ATM. Leonardo Aircraft division contributed to the validation of the
capability by using its regional aircraft simulation facility.

e SESAR 1 Project 9.3 «Interoperability of Business Trajectory &
Mission Trajectory». The project aim was to determine and validate
means that allow military aircraft systems to support SESAR ATM
capabilities such as trajectory management, new separation modes and
4D contract.

e SESAR 1 Project 9.6 «Airborne Separation Assistance System
(ASAS) — Airborne Separation (ASEP)». The aim of the project was
to study the airborne implementation of the ASEP applications. The
ASEP applications are applications using ADS-B information from
surrounding aircraft and ensuring separation of an aircraft from one
reference aircraft during a limited period defined by the controller,
either in oceanic or continental environment. Based on the description
of the operations and environment provided by the two operational
projects linked to the ASEP topic (respectively 4.7.4b and 4.7.6), the
project 9.06 proposed: - a functional analysis of ASEP applications for
both oceanic and continental operations, - some first elements of
functional architecture for mainline and business aircraft, - a first set of
safety analysis based on the preliminary elements provided for ASEP
operations, - and some thoughts for the implementation of ASEP on-
board mainline, business and regional aircraft collected through
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evaluations made with pilots and supported by V1 mock-ups.

e SESAR 1 Project MedALE (Mediterranean ATM Live Exercise).

The Project was one of the 9 projects co-funded by the SESAR Joint
Undertaking in the frame of RPAS Demonstration Projects activities.
The MedALE Project aimed to demonstrate, using existing assets
which included an experimental demonstrator (Sky-Y RPAS), the
validity and limits of: ad-hoc operational procedures to operate RPAS
In non-segregated airspace; airworthiness rules that normally are used
to “certify” an RPAS for experimental scope; existing technologies and
systems when compared to the requirements and capabilities of the
existing ATM and of the new one that SESAR is developing.
The first demonstration activity, the simulation campaign conducted
with the 3 RPAS Pilots and the ATCOs with different traffic scenarios
and non-nominal events, was carried out on November 2014. The
simulation platforms interacted in a distributed virtual environment
completely representative of the current ATM real one. In the
distributed scenario real (human) RPAS Pilots and Air Traffic
Controllers interacted as in a real scenario, safely simulating different
typologies of real contingencies evaluating operational procedures and
Human Performances, also by simulating audio and data
communications. NATO M&S COE in Rome hosted the demo exercise
during the two weeks of activityy BRLOS C2 datalink using
aeronautical Satellite communication system (RAPTOR Simulator)
was developed by Thales Alenia Space Italy for the MedALE BRLOS
Operations. The Sky-Y RPAS was adapted and modified by the
Leonardo Aircraft Division to meet the MedALE Live Trial
configuration directly in Grazzanise. The demonstration flight activity
was performed using Sky-Y RPAS remotely piloted from LIRM
Airport, under the remote pilot’s command from the ground control
station in the FTA under ATCO instructions and also by performing
two unusual events, i.e. loss of up-link and loss of engine power.

Electronics Division
The involvement of Leonardo into the ATC domain includes the participation to
several programs; among the others:

e SESAR several projects within WP 3, 4, 5, 6, 8, 10, 12, 14, 15

e SESAR 2020 Wave 1 projects pj01, pj02, pj03a, pjo3b, pj04, pj05,
pj06, pj10a, pj10b, pj11, pjl6.

e EMMA — Preoperational validation of A-SMGCS level 1, 2 (ICAO
Spec.)

e SWIM-SUIT — A European program carried out by a Consortium led
by Leonardo for the technical implementation of the System Wide
Information Management (SWIM) concept, i.e. the information
sharing among different actors (Air Navigation Service Providers,
Aircraft Operators, Airport Companies, CFMU, etc.)

e HLM —High Level Modeling for ATM system design through
advanced modeling technique

Specific RPAS activities
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Aircraft Division
The relevant five previous experience connected to subject of the PJ13
proposal have been identified in the following items:

e RPAS demonstrators. Conception, design, integration, verification
and in flight experimentation of two RPAS demonstrators, the Sky-X
(Combat category) and Sky-Y (Medium Altitude Long Endurance
category).

e MIdCAS (Mid Air Collision Avoidance System) and MIidCAS
Standardization Support (SSP). The project brought together 13 of
the leading European aviation industries who gathered the multiple
European initiatives on Detect & Avoid (DAA) to achieve a coherent
route forward, supported by the EDA route map for insertion of RPAS
into the air traffic system. The project was aligned with the later EC
RPAS Air Traffic Insertion policy paper and ongoing Roadmap
activities. The overall objectives of MidCAS were to demonstrate the
technological feasibility of a DAA system for RPAS, to fulfil the
requirements and safety objectives for short-term traffic separation and
mid-air collision avoidance in non-segregated airspace and, in close
cooperation with European and International organizations such as
EUROCONTROL, EUROCAE (European Organization for Civil
Aviation Equipment) and EASA (European Aviation Safety Agency),
to provide them with the technical background to establish a DAA
standard. Transatlantic coordination was conducted throughout the
project with organizations such as the RTCA (Radio Technical
Commission for Aeronautics) SC 203 and the Federal Aviation
Authority (FAA) mainly through their cooperation with EUROCAE
WG-73. Flight tests were performed using the Sky-Y demonstrator of
Leonardo Aircraft Division on 2014 and 2015 with the aim to evaluate
the developed DAA suite. The good results achieved encouraged the
Government and industries to launch an additional phase, MidCAS
SSP, mainly devoted to mature the relevant standards, by exploiting
the obtained results and the existing dialogue with the national and
European Competent Stakeholders.

e ERA (Enhanced RPAS Automation). In the EDA framework (Joint
Initiatives Programme RPAS), the ERA project will allow not only to
develop and validate capabilities that are considered crucial for the air
traffic insertion but also will contribute to their standardization. In
particular the following technologies are planned to be developed:
Automatic Take-Off and Landing (ATOL), Autotaxi and Automation
and Emergency Recovery. In such project the Leonardo Aircraft
Division is significantly engaged, with special focus on ATOL
activities, of which it is leader, and with an important contribution also
to automation and emergency recovery work.

e SESAR 2020 Project PJ.10-05: «IFR RPAS Integration». The scope
of PJ.10-05 solution is to investigate ways in which RPAS may be able
to use a technical capability or procedural means to be safely integrated
in ATM including complying with ATC instructions in order to be
integrated in non-segregated airspace. According to this scope the main
topics treated by the solution can be summarised as follows:
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o understanding and determining whether RPAS fit into the
current manned aircraft classification criteria, or whether there
Is a need to establish a specific RPAS operation classification;

o addressing  flight preparation, requiring information
management for flight planning, where all intended flight-
trajectories are planned in a manner compatible with the ATM
Network;

o assessing of whether RPAS might, in the early phases of ATM
integration, not behave exactly the same as other aircraft,
because of the latency and a different flight awareness of the
crew, and the consequent impact of these factors on separation
provision;

o understanding of RPAS-specific trajectories that are not easy to
describe in the existing B/MT format;

o addressing ATC that will need awareness of RPAS activities in
their Area of Responsibility. Activities must be preannounced
and the flight plan will need to indicate the fact that the flight is
an RPAS. During flight, the air traffic controller and the other
airspace users shall have some indication that the aircraft in
question is unmanned. ATC shall have knowledge of the
contingency procedures;

o addressing whether RPAS to be able to fly IFR in managed IFR
airspace where VFR flight is permitted, the RPAS will need to
be able to meet the obligations of IFR flight, including ‘traffic
avoidance’, maintaining VMC conditions and terrain
avoidance;

o analysing the effects of loss-of-C2 link procedures, which will
be developed for RPAS contingencies conditions.

The main objectives addressed by the solution and derived from the
topics above are:
o Analysis and development of methods and models of trajectory
description.
o Analysis of existing and proposed ATM procedures, new
technologies, approaches and trends dealt with RPAS.
o Operational mission and scenario analysis for RPAS.
o Initial validation of minimum performance requirements for
RPAS IFR/VFR flights and separation criteria.
o Operational validation of minimum performance requirements
for RPAS IFR/VFR flights and separation criteria.
o Assessment of contingency situations, assessment related to
cyber security aspects.

Patent US8744737B2 “Method Of Collision Prediction Between An Air
Vehicle And An Airborne Object”. The patent claims a method of predicting
collisions between a mission air vehicle, even unmanned, and a plurality of
airborne objects, even not cooperative, the mission air vehicle and said
airborne objects moving along corresponding routes that can include curved
and circular trajectories represented by means of fixed-radius waypoints. The
method comprises the means for: predicting conflicts both at short and
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medium/long term; differentiating the surveillance frequencies of the airborne
objects according to their danger level and traffic density; assigning to each of
said airborne objects the more appropriate between a deterministic or
probabilistic algorithm of conflict prediction; generating, for each conflict
detected, an alert message that includes information about the risk and the
kinematic characteristics of that conflict.

Electronics Division (formerly “Airborne & Space Systems”)

The Leonardo Electronics Division designs, produce and operates the Falco
RPAS and several Small/Mini. Its Falco RPAS is operating worldwide 24h 7/7
with several Customers, and in harsh environment, but notably, is operating
like a GA traffic, in controlled airspaces, and leads the Command and Control
and the mission management system of major National remotely piloted
aircraft system. Moreover Leonardo is active in the Sense, Detect and Avoid
arena, intended as an enabler for safe insertion of RPAS into ATM. Given the
costs and risks involved into this aspect, Leonardo will provide support also
by exploiting it Simulator part, able to analyse, design, create, test, integrate
and validate a comprehensive simulator environment able to replicate the
overall picture and able to validate solutions.

The Division has provided significant contribution in MIDCAS European
RPAS R&T projects as member of the Project Management Team, Chief
Engineering Group, WP leader of Sense&Avoid Demonstrator Integration,
developed cooperative sensor models (ADS-B and Active Mode-S
Surveillance) and provided ADS-B sensor for flight tests.

It has also provided significant contribution in MEDALE Real Time
Simulations, integrating its RPAS Simulator (Falco).

The Division is involved in MIDCAS SSP and ERA projects, regarding DAA
standardization and Enhanced Automation in RPAS (ATOL, TAXI and other
safety management aspects)

The Division designs, produce and integrates Mission Management, Vehicle
Avionics, Ground Control Stations and RPAS C2 and Payload
Communication systems for MALE/HALE UAS

Participate to EUROCAE (WG-73) standardization activities on RPAS and
WG105.

Electronics Division (formerly “Security & Information Systems”)
The main relevant projects are:

e SESAR PJ10.05: The scope of PJ.10-05 solution is to investigate
ways in which RPAS may be able to use a technical capability or
procedural means to be safely integrated in ATM including complying
with ATC instructions in order to be integrated in non-segregated
airspace

e Desire 2: Demonstration of the use of Satellites complementing
Remotely Piloted Aircraft Systems integrated in non-segregated
airspace

e RPAS Federated Simulator: The Leonardo SIS RPAS Simulation
Environment has been developed for replicating substantial aspects of
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real RPAS operations under realistic working conditions and in a fully
interactive fashion. The Environment is composed by several
subsystems federated via High Level Architecture protocol (HLA).
The glue among the different subsystems is the Leonardo’s simulation
ecosystem SimLabs that works as coordinator in managing the
federated nodes.

e RPAS in air: The project intends to develop new aerospace and ICT
solutions to enable an innovative land monitoring and control service
which integrates data collected by RPAS equipped with innovative
sensors when flying into not segregated airspace fused with data from
other sources.

e TERRA: The TERRA project scope is to leverage existing state-of-
the-art and potential new technologies, to develop elements of a
ground-based U-Space architecture that will accommodate a large base
of RPAS i