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7. SBAS(Satellite

Based Augmentation System) 7HR

0 & MAXMo=z otEet AN Ll UHE ol dUHCZ Qsflde &8 AMSHAIAH(GNSS,

Global Navigation Satellite System) 7|&& We-75 &

- MK 67H= 12702 A|ABI0l 2HEN 29 Fo|of, f2|L2tE H[ RS &F, otZE[Ft
oM E AM7|Ht HHA|AEI(SBAS, Satellite Based Augmentation System), XA SHHA|A
B (RNSS, Regional Navigation Satellite System) &7 &52 AHZE 5D US

[E 1. 2718 A SHALE 75 R34 128 7|F)]
=t =7t e F A[AH TEHE A M= 8
GPS HX| T A A A
! e (Global Positioning System) 1993 31 (GNSS)
5 WAAS 2003 3 P{A7|8 HHA|AH
(Wide Area Augmentation System) (SBAS)
FGNOS 9I47]9h B A2
3 (European Geostationary Navigation Overlay 2011 3 (SBAS)
e System)
HX| T A A AR
4 GALILEO 2020 28 (GNSS)
5 BEIDOU 2020 35 BAIT Rl S AL
=2 (GNSS)
5 = SNAS A= 3 2{A7|8 HHA|AH
(Satellite Navigation Augmentation System) = (SBAS)
MSAS M7t 2HAIAE
7 (MTSAT Satellite-based Augmentation 2020 1 (SBAS)
U= System)
QZSS K| 2 A aHEH Al AH
8 (Quasi-Zenith Satellite System) 2017 4 (RNSS)
9 GLONASS 2011 07 WA T L SHAILE
(GNSS)
iAot sbew S47|er A2
10 (System for Differential Corrections and 2014 3 (SBAS)
Monitoring)
11 GAGAN 2015 3 M7 HEAIAR
(GPS Aided GEO Augmented Navigation) (SBAS)
B FNSS X/24 914 B Al AT
12 (Indian Regional Navigation Satellite 2017 7 (RNSS)
System)
- SBASE &=7[e| otist a2 2I5t0] fldEHAAR AMSo| HYYE 3 FZEM HEE K|

Mol Zbeka 7| (ICAO, International Civil Aviation Organization)7F =X EZ=S
|

15t AM|ABloz Ms7|dh ahsll | A (PBN, Performance Based Navigation)2| sl A9l
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2 26 PBN &EX7F 7b=8F IFR(Instrument Flight Rules) ZHH|E EXig A

20244 12 = = 27
1 2030 FE CAT-12 SBASE MW &Estc AEES L#stH 10 2841 240 H
FokX| RUF
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Xﬂz‘sgf(ﬁ S EAYS|

o= o,

017+ sF2 7|2 (ICAO, International Civil Aviation Organization)ollM ZHEZEZ=ES2 X
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- SBAS &9 F ZX2 g5 N2 A T|= HW2Z, SBASE GPSe| Metd, 244d, AME|
o B S Ass AT /R™EE Sl F EX7F HHAS 9 BEE UMAF|
= & g 7|lss LdEA A

- SBASt GPS A SE & -MYstes 7|&=, EYUSE MMols s&2d=, EHUMSE M=
of &A= MEAT 2 SBAS M 59| SIAAHCSZE FTMEON Ao 24 @AE9 o
ste [E 1)1 e

[E 2. SBAS THAES E
SHIAAH 7ls S| A AH 7ls
Holge =& % XM=&
Holg =% & &4 =2 dlolg| Atef 32
Al AHl ZEA] I X Aid| AMEH =®
R | AR ZEAL 3 H[ O Slmm AHH| AFEN A 3
Al BRI 2 e MAIX] MM
oA 29 2 JEt oy YIS =% Hlolg &2l
QM A|X] &4l
SBAS AMSMMT|=5
GPS Hlo|Ef =% % XXz ANZU4S7|71s
AMUEAZEHYE A SBAS'GPS A& 4417|5
~ H X X o} MEH 7| =
FoHal2 °lS =882 EVENES Sxel= dR1S
2AM M2 AX™ GEO-GPS —‘?‘—éo ZAI7ls
SBAS HAIX| AH GEO ®I4 H&H7|s
SBAS HESQ3 A7t H#H PNPNE=FOL 7.5.#7|a
FAEH| C&M 7]s

LI, KASS(St= =Y GPS EH A|AH]) MsXMEEHEHo ey
ojo| o|=, &, d&2, odr 5o FFL=2 A= U SBAS 7+ES 24=st0 22F0o|H =2
APV-I12 SoL MHE|A Ha38 SEZ st=8 SBASC KASS(Korea Augmentation Satellite System) ZH
gbof| &bt

O &H=0lM KASSE Maxoz e E5H7| iMe AlABEe] M52 HESHT| e HEA| 52
gtolof t

« SBAS2 2 ot} AZAR= A|AHES AAP|Ee AA & FEWSES 29 HAAE AN
z|E 502 dotof MatMQl s8& MH|A(SolL, Safety of Life) E&0| 7tsE.

O 2 M2l z& =™ KASS MsHMerE™(System Certification) 22, 7He ctARE HALE Sl
KASS A|AEIO| ICAO Z|&7|& 2 ZFNMez AX™EE= SW 7|&87|F MM S 2215101 KASS AlA
ol =M&el J|as7|Fof UA MAES| INEEA=X 2olst=H US

[E 3. APV-IZ AMH|ae Ms27]
+ £ APV-IZ SIS 527
HEA 05% TEUE 95% 16m_(52ft)
T2|atsk 95% 20m (66ft)
£Z2M 1-2x1077 in any approach
a2 Azt 10s
oM 1-8%107° per 15s
7tEM 0.99 to 0.99999
T dsk 40m (130ft
ZE 37 T2 (1 30ft)
== g5k 50m (164ft)

* BX

© ICAO Annex vol.1 Signal-in—space performance requirement, 3-70
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O oldl & M= = EF-EASAZE ¢S E A (MOA, Memorandum of Agreement
o

RS, ) A&
o MZI 2IE7|5S8 &S50k, EASA2t 215 ¥ & S5 HAE Sof I Jd&8XeSY AAt

- FEF-EASA 2SHAE MZ Al I ASHEI LM S 2t EASAS] ME Ens S U
°1E MEIHE L5ty 28 SBAS ¢lEV|&E ws =Z§

— HAP| &3} EASAE 2zt Moz zt J|®oM MEs8HE J|a7|E == ANS #8250 4
AHE FSto, XIEHHel ¥ 3ol Sofl g3 AAL 2t K HAtol B AtgE =2/5t0]
2t AHAtol ghd

2) AFINY ofekel uiel HE

Caprmrati Hrertifiad 3 Livpder doved #rrdufinitd
P S - Fhanwing “Snysgm mie;giinai?tiﬂ;ﬁ?m?:gﬁawmm
Trid et g T L& wyt Ay OF TR FEREE A e B ot dnoginiinank
[O8 1. =2 F2 2478t HZEHAIAR(SBAS) of7|El X (EUSPA, Sep 2022 7|&F)]

(1) o|=2| WAAS(Wide Area Augmentation System)
® M Il
- 0|2 RaytheonAtollA JHgtsr AR XMA|ARI©OZ | PV(Localizer Performance with Vertical
guidance)-2002 ds2 MH|AE a3 FY.

- X HE=ME 22 INMARSAT(Artemis) #I&E ol 8¢t

I

2 Z4E HEi & MIL-STD-1521B
&4 2F EF: SAE ARP-4754
I E&: MIL-STD-882, SAE ARP-4761
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HZE RTCA DO-178B, 72 o|= Non-Airborne CH4F RTCA DO-278A
- St=fof i E&F: FAA-G-2100G, =&I7[of tis RTCA DO-254 F7tH &
- MAL | LBt 2FAL 74 1 FAA-G-2100G
- Hot #&  FAA Order 1370.82 &

(2) FE2| EGNOS(European Geostationary Navigation Overlay Service)

GEC GPS

e

® e
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e

Space Segment

User Segments

[28 2. & EGNOS o}7|ElX]
* &X 1 EGNOS Safety of Life(SoL) Service Definition Document, p.14

0]

O =g

- SEAE(EU, European Union)ollAl 7
Guidance)-I 2 Mds2| MH|AL} 2|2 Y

Sof MulAg HB B,

Hetst LAHMA|ARHOZ APV(Approach with Vertical
15 =4 242 X[do| LPV-200 (CAT-1 237 z)2 M
- XY EMH2Z INMARSAT 9IM S o|l3stH, sl 7E Mo /x| &l

S flsl 2 diole & FZ2M HEE ASAOA MSH2=2M GPSE E?J?:.*.
- S H EGNOSE AHEI HX|H =M (GEO) &l &

30 oA
. m_'Q
kI
AL

- 2T EQof Y EF: EUROCAE ED-12B
- &AM EM: EC No.552/2004, No.1070/2009
741 EC No.1035/2011

- HEEE ¢ odd A& XA Tailored ECSS-ST-10C, ECSS-ST-20C, ECSS-Q-ST-30C,

S|
ECSS-Q-ST-40C, ECSS—-Q-ST10-09C

(3) el=2| GAGAN(GPS Aided Geo Augmented Navigation)
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DO-229D2| z|4~ds RTFALEO HEF.

(4) LE2o| MSAS(MTSAT Satellite—based Augmentation System)
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Satelite Cavdar
&ir Traffie
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- MSASt= dX|HE/M2= MTSAT /Mg ol3strd, W 7Hel X[&=(GMS, Ground Monitor
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[E 8. (EC) 552/2004]

Regulation (EC) No 552/2004 of the European Parliament and of the Council of 10
March 2004 on the interoperability of the European Air Traffic Management network

THE EUROPEAN PARLIAMENT AND THE COUNCIL OF THE EUROPEAN UNION,

Having regard to the Treaty establishing the European Community, and in particular
Article 80(2) thereof,

Having regard to the proposal from the Commission(1),

Having regard to the opinion of the European Economic and Social Committee(2),
Having regard to the opinion of the Committee of the Regions(3),

Acting in accordance with the procedure laid down in Article 251 of the Treaty(4), in
the light of the joint text approved by the Conciliation Committee on 11 December
2003,

Whereas:

(1) In order to create the Single European Sky, measures should be adopted in relation
to systems, constituents and associated procedures with the objective of ensuring the
interoperability of the European air traffic management network (EATMN) consistent with
the provision of air navigation services as provided for in Regulation (EC) No 550/2004
of the European Parliament and of the Council of 10 March 2004 on the provision of
air navigation services in the Single European Sky (the service provision Regulation)(5)
and the organisation and use of airspace as provided for in Regulation (EC) No
551/2004 of the European Parliament and of the Council of 10 March 2003 on the
organisation and use of the airspace in the Single European Sky (the airspace
Regulation)(6).

(2) The report of the High Level Group on the Single European Sky has confirmed the
need to establish technical regulation on the basis of the "new approach" in
accordance with the Council resolution of 7 May 1985 on a new approach to technical
harmonisation and standards(7) where essential requirements, rules and standards are
complementary and consistent.

(3) Regulation (EC) No 549/2004 of the European Parliament and of the Council of 10
March 2004 (the framework Regulation)(8) lays down the framework for the creation of
the Single European Sky.

(4) The report of the High Level Group has confirmed that even though progress has
been achieved during the last few years towards seamless operation of the EATMN, the
situation still remains unsatisfactory, with a low level of integration between national air
traffic management systems and a slow pace in the introduction of new concepts of
operation and technology necessary to deliver the additional required capacity.

(5) Enhancing the level of integration at Community level would result in better
efficiency and lower costs for system procurement and maintenance and in improved
operational coordination.

(6) The predominance of national technical specifications used in procurement has led
to fragmentation of the systems market and does not facilitate industrial cooperation at
Community level;, as a result, industry is particularly affected since it needs to
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considerably adapt its products for each national market; these practices render
development and implementation of new technology unnecessarily difficult and slow
down the introduction of new operational concepts that are required to increase
capacity.

(7) It is therefore in the interest of all those involved in air traffic management to
develop a new partnership approach allowing the balanced involvement of all parties
and stimulating creativity and the sharing of knowledge, experience and risks; such
partnership should aim at defining, in cooperation with industry, a coherent set of
Community specifications that can fulfil the widest possible range of needs.

(8) The internal market is a Community objective and therefore measures taken under
this Regulation should contribute to its progressive development in this sector.

(9) It is therefore appropriate to define essential requirements which should apply to the
European air traffic management network, its systems, constituents and associated
procedures.

(10) Implementing rules for interoperability should be drawn up for systems whenever
necessary to complement or further refine the essential requirements; those rules should
also be drawn up where necessary to facilitate the coordinated introduction of new,
agreed and validated concepts of operation or technologies; compliance with those
rules should be permanently maintained; those rules should rely on rules and standards
developed by international organisations such as Eurocontrol or ICAO.

(11) The development and adoption of Community specifications concerning EATMN, its
systems and constituents and associated procedures is an appropriate means of
defining the technical and operational conditions necessary to meet the essential
requirements and relevant implementing rules for interoperability; compliance with
published Community specifications, which remains voluntary, creates a presumption of
conformity with the essential requirements and the relevant implementing rules for
interoperability.

(12) Community specifications should be established by the European standardisation
bodies in conjunction with the European Organisation for Civil Aviation Equipment
(Eurocae) and by Eurocontrol, in accordance with general Community standardisation
procedures.

(13) The procedures governing the assessment of conformity or suitability for use of
constituents should be based on the use of the modules covered by Council Decision
93/465/EEC of 22 July 1993 concerning the modules for the various phases of the
conformity assessment procedures and the rules for the affixing and use of the CE
conformity marking, which are intended to be used in the technical harmonisation
directives(9); as far as necessary, these modules should be expanded to cover specific
requirements of the industries concerned.

(14) The market concerned is of small size and consists of systems and constituents
used almost exclusively for air traffic management purposes and not intended for the
general public; it would be therefore excessive to affix the CE mark to constituents as,
on the basis of the assessment of conformity and/or suitability for use, the
manufacturer's declaration of conformity is sufficient; that should not affect the
obligation on manufacturers to affix the CE mark to certain constituents in order to
certify their compliance with other Community legislation relating to them.
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(15) The putting into service of air traffic management systems should be subject to
verification of compliance with the essential requirements and relevant implementing
rules for interoperability; use of Community specifications creates a presumption of
conformity with the essential requirements and relevant implementing rules for
interoperability.

(16) The full application of this Regulation should be accomplished by means of a
transitional strategy designed to attain the objectives of this Regulation while not
creating unjustified cost—benefit barriers to preservation of the existing infrastructure.

(17) Within the framework of the relevant Community legislation, due account should be
taken of the need to ensure:

— harmonised conditions with regard to the availability and efficient use of radio
spectrum necessary for the implementation of the Single European Sky, including
electromagnetic compatibility aspects,

— protection of the safety—of-life services from harmful interference,

— efficient andappropriate use of frequencies allocated to and managed exclusively by
the aviation sector.

(18) Council Directive 93/65/EEC of 19 July 1993 on the definition and use of
compatible technical specifications for the procurement of air traffic management
equipment and systems(10) is limited to obligations of awarding entities; this Regulation
is more comprehensive in that it addresses obligations of all actors, including air
navigation service providers, airspace users, industry and airports, and provides both for
rules applicable to all and for the adoption of Community specifications which, while
being voluntary, creates a presumption of conformity with the essential requirements.
Therefore, Directive 93/65/EEC, Commission Directive 97/15/EC of 25 March 1997
adopting Eurocontrol standards and amending Council Directive 93/65/EEC on the
definition and use of compatible technical specifications for the procurement of
air-traffic-management equipment and systems(11) and Commission Regulations (EC)
No 2082/2000 of 6 September 2000 adopting Eurocontrol standards and amending
Directive 97/15/EC(12) and (EC) No 980/2002 of 4 June 2002 amending Regulation
(EC) No 2082/2000 should be repealed after a transitional period.

(19) For reasons of legal certainty it is important to ensure that the substance of
certain provisions of Community legislation adopted on the basis of Directive 93/65/EEC
remains in force unchanged. The adoption under this Regulation of the implementing
rules corresponding to such provisions will necessitate a certain amount of time,

HAVE ADOPTED THIS REGULATION:
CHAPTER | GENERAL PROVISIONS
Article 1 Objective and scope

1. Within the scope of the framework Regulation, this Regulation concerns the
interoperability of the EATMN.

2. This Regulation shall apply to the systems, their constituents and associated
procedures identified in Annex |I.

3. The objective of this Regulation is to achieve interoperability between the different
systems, constituents and associated procedures of the EATMN, taking due account of
the relevant international rules. This Regulation aims also at ensuring the coordinated
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and rapid introduction of new agreed and validated concepts of operations or
technology in air traffic management.

CHAPTER I ESSENTIAL REQUIREMENTS, IMPLEMENTING RULES FOR
INTEROPERABILITY AND COMMUNITY SPECIFICATIONS

Article 2 Essential requirements

The EATMN, its systems and their constituents and associated procedures shall meet
essential requirements. The essential requirements are set out in Annex Il.

Article 3 Implementing rules for interoperability

1. Implementing rules for interoperability shall be drawn up whenever necessary to
achieve in a coherent way the objectives of this Regulation.

2. Systems, constituents and associated procedures shall comply with the relevant
implementing rules for interoperability throughout their lifecycle.

3. Implementing rules for interoperability shall in particular:

(a) determine any specific requirements that complement or refine the essential
requirements, in particular in terms of safety, seamless operation and performance;
and/or

(b) describe, where appropriate, any specific requirements that complement or refine
the essential requirements, in particular regarding the coordinated introduction of new,
agreed and validated concepts of operation or technologies; and/or

(c) determine the constituents when dealing with systems; and/or

(d) describe the specific conformity assessment procedures involving, where appropriate,
notified bodies as referred to in Article 8, based on the modules defined in Decision
93/465/EEC to be used to assess either the conformity or the suitability for use of
constituents as well as the verification of systems; and/or

(e) specify the conditions of implementation including, where appropriate, the date by
which all relevant stakeholders are required to comply with them.

4. The preparation, adoption and review of implementing rules for interoperability shall
take into account the estimated costs and benefits of technical solutions by means of
which they may be complied with, with a view to defining the most viable solution,
having due regard to the maintenance of an agreed high level of safety. An assessment
of the costs and benefits of those solutions for all stakeholders concerned shall be
attached to each draft implementing rule for interoperability.

5. Implementing rules for interoperability shall be established in accordance with the
procedure under Article 8 of the framework Regulation.

Article 4 Community specifications

1. In pursuit of the objective of this Regulation, Community specifications may be
established. Such specifications may be:

(a) European standards for systems or constituents, together with the relevant
procedures, drawn up by the European standardisation bodies in cooperation with
Eurocae, on a mandate from the Commission in accordance with Article 6(4) of
Directive 98/34/EC of the European Parliament and of the Council of 22 June 1998
laying down a procedure for the provision of information in the field of technical
standards and regulations(13) and pursuant to the general guidelines on cooperation
between the Commission and the standardisation bodies signed on 13 November 1984;
or

(b) specifications drawn up by Eurocontrol on matters of operational coordination
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between air navigation service providers, in response to a request from the Commission
in accordance with the procedure referred to in Article 5(2) of the framework
Regulation.

2. Compliance with the essential requirements and/or the implementing rules for
interoperability shall be presumed for systems, together with the associated procedures,
or constituents that meet the relevant Community specifications and whose reference
numbers have been published in the Official Journal of the European Union.

3. The Commission shall publish the references to the European standards referred to
in paragraph 1(a) in the Official Journal of the European Union.

4. The references to Eurocontrol specifications referred to in paragraph 1(b), shall be
published by the Commission in the Official Journal of the European Union in
accordance with the procedure referred to in Article 5(2) of the framework Regulation.

5. Where a Member State or the Commission considers that conformity with a published
Community specification does not ensure compliance with the essential requirements
and/or implementing rules for interoperability which the said Community specification is
intended to cover, the procedure referred to in Article 5(2) of the framework Regulation
shall apply.

6. In the case of shortcomings of published European standards, partial or total
withdrawal of the standards concerned from the publications containing them, or
amendments thereto, may be decided upon in accordance with the procedure referred
to in Article 5(2) of the framework Regulation after consultation of the committee set up
under Article 5 of Directive 98/34/EC.

7. In the case of shortcomings of published Eurocontrol specifications, partial or total
withdrawal of the specifications concerned from the publications containing them, or
amendment thereof, may be decided upon in accordance with the procedure referred to
in Article 5(2) of the framework Regulation.

CHAPTER Il VERIFICATION OF COMPLIANCE
Article 5 EC declaration of conformity or suitability for use of constituents

1. Constituents shall be accompanied by an EC declaration of conformity or suitability
for use. The elements of this declaration are set out in Annex Il

2. The manufacturer, or its authorised representative established in the Community, shall
ensure and declare, by means of the EC declaration of conformity or suitability for use,
that he has applied the provisions laid down in the essential requirements and in the
relevant implementing rules for interoperability.

3. Compliance with the essential requirements and the relevant implementing rules for
interoperability shall be presumed in relation to those constituents that are accompanied
by the EC declaration of conformity or suitability for use.

4. The relevant implementing rules for interoperability shall identify, where appropriate,
the tasks pertaining to the assessment of conformity or suitability for use of
constituents to be carried out by the notified bodies referred to in Article 8.

Article 6 EC declaration of verification of systems

1. Systems shall be subject to an EC verification by the air navigation service provider
in accordance with the relevant implementing rules for interoperability, in order to ensure
that they meet the essential requirements of this Regulation and the implementing rules
for interoperability, when integrated into the EATMN.

2. Before a system is put into service, the relevant air navigation service provider shall
establish an EC declaration of verification, confirming compliance, and shall submit it to
the national supervisory authority together with a technical file. The elements of this
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declaration and of the technical file are set out in Annex IV. The national supervisory
authority may require any additional information necessary to supervise such
compliance.

3. The relevant implementing rules for interoperability shall identify, where appropriate,
the tasks pertaining to the verification of systems to be carried out by the notified
bodies as referred to in Article 8.

4. The EC declaration of verification shall be without prejudice to any assessments that
the national supervisory authority may need to carry out on grounds other than
interoperability.

Article 7 Safeguards

1. Where the national supervisory authority ascertains that:

(a) a constituent accompanied by an EC declaration of conformity or suitability for use,
or

(b) a system accompanied by the EC declaration of verification,

does not comply with the essential requirements and/or relevant implementing rules for

interoperability, it shall, with due regard to the need to ensure safety and continuity of

operations, take all measures necessary to restrict the area of application of the

constituent or the system concerned or to prohibit its use by the entities under the

responsibility of the authority.

2. The Member State concerned shall immediately inform the Commission of any such

measures, indicating its reasons and, in particular, whether in its opinion

non—-compliance with the essential requirements is due to:

(a) failure to meet the essential requirements;

(b) incorrect application of the implementing rules for interoperability and/or Community
specifications;

(c) shortcomings in the implementing rules for interoperability and/or Community
specifications.

3. As soon as possible, the Commission shall consult the parties concerned. After such

consultation, the Commission shall inform the Member State of its findings and of its

opinion as to whether the measures taken by the national supervisory authority are

justified.

4. Where the Commission establishes that the measures taken by the national

supervisory authority are not justified, it shall request the Member State concerned to

ensure that they are withdrawn without delay. It shall forthwith so inform the

manufacturer or its authorised representative established in the Community.

5. Where the Commission establishes that non—-compliance with the essential

requirements is due to incorrect application of the implementing rules for interoperability

and/or the Community specifications, the Member State concerned shall take

appropriate measures against the originator of the declaration of conformity or suitability

for use or the EC declaration of verification and shall inform the Commission and the

other Member States thereof.

6. Where the Commission establishes that non—-compliance with the essential

requirements is due to shortcomings in the Community specifications, the procedures

referred to in Article 4(6) or (7) shall apply.

Article 8 Notified bodies

1. Member States shall notify the Commission and the other Member States of the
bodies they have appointed to carry out tasks pertaining to the assessment of
conformity or suitability for use referred to in Article 5, and/or the verification referred to
in_Article 6, indicating each body's area of responsibility and its identification number
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obtained from the Commission. The Commission shall publish in the Official Journal of
the European Union the list of bodies, their identification numbers and areas of
responsibility, and shall keep the list updated.

2. Member States shall apply the criteria provided for in Annex V for the assessment of
the bodies to be notified. Bodies meeting the assessment criteria provided for in the
relevant European standards shall be deemed to meet the said criteria.

3. Member States shall withdraw notification of a notified body which no longer meets
the criteria provided for in Annex V. It shall forthwith inform the Commission and the
other Member States thereof.

4. Without prejudice to the requirements referred to in paragraphs 1, 2 and 3, Member
States may decide to appoint organisations recognised in conformity with Article 3 of
the service provision Regulation as notified bodies.

CHAPTER IV FINAL PROVISIONS
Article 9 Revision of Annexes

In case of any technical or operational developments, adjustments may be made to
Annexes | and Il in accordance with the procedure referred to in Article 5(3) of the
framework Regulation.

Article 10 Transitional arrangements

1. Starting from 20 October 2005, the essential requirements shall apply to the putting
into service of systems and constituents of the EATMN, if not otherwise specified by
the relevant implementing rules for interoperability.

2. Compliance with the essential requirements shall be required for all systems and
constituents of the EATMN currently in operation by 20 April 2011, if not otherwise
specified by the relevant implementing rules for interoperability.

3. Where systems of the EATMN have been ordered or binding contracts to that effect
have been signed

— before the date of entry into force of this Regulation, or, where appropriate,

— before the date of entry into force of one or more relevant implementing rules for
interoperability,

so that compliance with the essential requirements and/or the relevant implementing
rules for interoperability cannot be guaranteed within the time limit mentioned in
paragraph 1, the Member State concerned shall communicate to the Commission
detailed information on the essential requirements and/or implementing rules for
interoperability where uncertainty of compliance has been identified.

The Commission shall enter into consultation with the parties concerned, after which it
shall take a decision in accordance with the procedure referred to in Article 5(3) of the
framework Regulation.

Article 11 Repeal

Directives 93/65/EEC and 97/15/EC and Regulations (EC) Nos 2082/2000 and
980/2002 shall be repealed on 20 October 2005.

Article 12 Entry into force
This Regulation shall enter into force on the twentieth day following that of its

publication in the Official Journal of the European Union.
This Regulation shall be binding in its entirety and directly applicable in all Member
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States.

ANNEX | LIST OF SYSTEMS FOR AIR NAVIGATION SERVICES

For the purpose of this Regulation the EATMN is subdivided into eight systems.

1. Systems and procedures for airspace management.

2. Systems and procedures for air traffic flow management.

3. Systems and procedures for air traffic services, in particular flight data processing
systems, surveillance data processing systems and human—machine interface systems.
4. Communications systems and procedures for ground—to—ground, air—to—ground and
air—to—air communications.

5. Navigation systems and procedures.

6. Surveillance systems and procedures.

7. Systems and procedures for aeronautical information services.

8. Systems and procedures for the use of meteorological information.

ANNEX Il ESSENTIAL REQUIREMENTS
Part A: General requirements

These are network—wide requirements that are generally applicable to each one of the
systems identified in Annex I.

1. Seamless operation

Air traffic management systems and their constituents shall be designed, built,
maintained and operated using the appropriate and validated procedures, in such a way
as to ensure the seamless operation of the EATMN at all times and for all phases of
flight. Seamless operation can be expressed, in particular, in terms of
information—sharing, including the relevant operational status information, common
understanding of information, comparable processing performances and the associated
procedures enabling common operational performances agreed for the whole or parts of
the EATMN.

2. Support for new concepts of operation

The EATMN, its systems and their constituents shall support, on a coordinated basis,
new agreed and validated concepts of operation that improve the quality and
effectiveness of air navigation services, in particular in terms of safety and capacity.
The potential of new concepts, such as collaborative decision—-making, increasing
automation and alternative methods of delegation of separation responsibility, shall be
examined taking due account of technological developments and of their safe
implementation, following validation.

3. Safety

Systems and operations of the EATMN shall achieve agreed high levels of safety.
Agreed safety management and reporting methodologies shall be established to achieve
this.

In respect of appropriate ground—based systems, or parts thereof, these high levels of
safety shall be enhanced by safety nets which shall be subject to agreed common
performance characteristics.

A harmonised set of safety requirements for the design, implementation, maintenance
and operation of systems and their constituents, both for normal and degraded modes
of operation, shall be defined with a view to achieving the agreed safety levels, for all
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phases of flight and for the entire EATMN.

Systems shall be designed, built, maintained and operated, using the appropriate and
validated procedures, in such a way that the tasks assigned to the control staff are
compatible with human capabilities, in both the normal and degraded modes of
operation, and are consistent with required safety levels.

Systems shall be designed, built, maintained and operated using the appropriate and
validated procedures, in such a way as to be free from harmful interference in their
normal operational environment.

4. Civil-military coordination

The EATMN, its systems and their constituents shall support the progressive
implementation of civil/military coordination, to the extent necessary for effective
airspace and air traffic flow management, and the safe and efficient use of airspace by
all users, through the application of the concept of the flexible use of airspace.

To achieve these objectives, the EATMN, its systems and their constituents shall support
the timely sharing of correct and consistent information covering all phases of flight,
between civil and military parties.

Account should be taken of national security requirements.

5. Environmental constraints
Systems and operations of the EATMN shall take into account the need to minimise
environmental impact in accordance with Community legislation.

6. Principles governing the logical architecture of systems

Systems shall be designed and progressively integrated with the objective of achieving a
coherent and increasingly harmonised, evolutionary and validated logical architecture
within the EATMN.

7. Principles governing the construction of systems

Systems shall be designed, built and maintained on the grounds of sound engineering
principles, in particular those relating to modularity, enabling interchangeability of
constituents, high availability, and redundancy and fault tolerance of critical constituents.

Part B: Specific requirements

These are the requirements that are specific to each one of the systems and that
complement or further refine the general requirements.

1. Systems and procedures for airspace management

1.1. Seamless operation

Information relating to pre—tactical and tactical aspects of airspace availability shall be
provided to all interested parties in a correct and timely way so as to ensure an
efficient allocation and use of airspace by all airspace users. This should take into
account national security requirements.

2. Systems and procedures for air traffic flow management

2.1. Seamless operation

Systems and procedures for air traffic flow management shall support the sharing of
correct, coherent and relevant strategic, pre—tactical and tactical, as applicable, flight
information covering all phases of flight and offer dialogue capabilities with a view to
achieving optimised use of airspace.

3. Systems and procedures for air traffic services
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3.1. Flight data processing systems

3.1.1. Seamless operation

Flight data processing systems shall be interoperable in terms of the timely sharing of
correct and consistent information, and a common operational understanding of that
information, in order to ensure a coherent and consistent planning process and
resource—efficient tactical coordination throughout the EATMN during all phases of flight.
In order to ensure safe, smooth and expeditious processing throughout the EATMN,
flight data processing performances shall be equivalent and appropriate for a given
environment (surface, terminal manoeuvring area (TMA), en-route), with known traffic
characteristics and exploited under an agreed and validated operational concept, in
particular in terms of accuracy and error tolerance of processing results.

3.1.2. Support for new concepts of operation

Flight data processing systems shall accommodate the progressive implementation of
advanced, agreed and validated concepts of operation for all phases of flight.

The characteristics of automation—intensive tools must be such as to enable coherent
and efficient pre—tactical and tactical processing of flight information in parts of the
EATMN.

Airborne and ground systems and their constituents supporting new, agreed and
validated concepts of operation shall be designed, built, maintained and operated,
using appropriate and validated procedures, in such a way as to be interoperable in
terms of timely sharing of correct and consistent information and a common
understanding of the current and predicted operational situation.

3.2. Surveillance data processing systems

3.2.1. Seamless operation

Surveillance data processing systems shall be designed, built, maintained and operated
using the appropriate and validated procedures, in such a way as to provide the
required performance and quality of service within a given environment (surface, TMA,
en—route) with known traffic characteristics, in particular in terms of accuracy and
reliability of computed results, correctness, integrity, availability, continuity and timeliness
of information at the control position.

Surveillance data processing systems shall accommodate the timely sharing of relevant,
accurate, consistent and coherent information between them to ensure optimised
operations through different parts of the EATMN.

3.2.2. Support for new concepts of operation

Surveillance data processing systems shall accommodate the progressive availability of
new sources of surveillance information in such a way as to improve the overall quality
of service.

3.3. Human—machine interface systems

3.3.1. Seamless operation

Human—-machine interfaces of ground air traffic management systems shall be
designed, built, maintained and operated using the appropriate and validated
procedures, in such a way as to offer to all control staff a progressively harmonised
working environment, including functions and ergonomics, meeting the required
performance for a given environment (surface, TMA, en-route), with known traffic
characteristics.

3.3.2. Support for new concepts of operation
Human—machine interface systems shall accommodate the progressive introduction of
new, agreed and validated concepts of operation and increased automation, in such a

_22_




way as to ensure that the tasks assigned to the control staff remain compatible with
human capabilities, in both the normal and degraded modes of operation.

4. Communications systems and procedures for ground—to—ground, air—to—ground and
air—to—air communications

4.1. Seamless operation

Communication systems shall be designed, built, maintained and operated using the
appropriate and validated procedures, in such a way as to achieve the required
performances within a given volume of airspace or for a specific application, in
particular in terms of communication processing time, integrity, availability and continuity
of function.

The communications network within the EATMN shall be such as to meet the
requirements of quality of service, coverage and redundancy.

4.2. Support for new concepts of operation
Communication systems shall support the implementation of advanced, agreed and
validated concepts of operation for all phases of flight.

5. Navigation systems and procedures

5.1. Seamless operation

Navigation systems shall be designed, built, maintained and operated using appropriate
and validated procedures in such a way as to achieve the required horizontal and
vertical navigation performance, in particular in terms of accuracy and functional
capability, for a given environment (surface, TMA, en-route), with known traffic
characteristics and exploited under an agreed and validated operational concept.

6. Surveillance systems and procedures

6.1. Seamless operation

Surveillance systems shall be designed, built, maintained and operated using
appropriate and validated procedures in such a way as to provide the required
performance applicable in a given environment (surface, TMA, en-route) with known
traffic characteristics and exploited under an agreed and validated operational concept,
in particular in terms of accuracy, coverage, range and quality of service.

The surveillance network within the EATMN shall be such as to meet the requirements
of accuracy, timeliness, coverage and redundancy. The surveillance network shall enable
surveillance data to be shared in order to enhance operations throughout the EATMN.

7. Systems and procedures for aeronautical information services

7.1. Seamless operation

Accurate, timely and consistent aeronautical information shall be provided progressively
in an electronic form, based on a commonly agreed and standardised data set.
Accurate and consistent aeronautical information, in particular concerning airborne and
ground—based constituents or systems, shall be made available in a timely manner.

7.2. Support for new concepts of operation

Increasingly accurate, complete and up-to—date aeronautical information shall be made
available and used in a timely manner in order to support continuous improvement of
the efficiency of airspace and airport use.

8. Systems and procedures for the use of meteorological information

8.1. Seamless operation

Systems and procedures for the use of meteorological information shall improve the
consistency and timeliness of its provision and the quality of its presentation, using an
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agreed data set.

8.2. Support for new concepts of operation

Systems and procedures for the use of meteorological information shall improve the
promptness of its availability and the speed with which it may be used, in order to
support continuous improvement of the efficiency of airspace and airport use.

ANNEX Il CONSTITUENTS

EC declaration
— of conformity
— of suitability for use

1. Constituents
The constituents will be identified in the implementing rules for interoperability in
accordance with the provisions of Article 3 of this Regulation.

2. Scope

The EC declaration covers:

— either the assessment of the intrinsic conformity of a constituent, considered in
isolation, with the Community specifications to be met, or

— the assessment/judgment of the suitability for use of a constituent, considered within
its air traffic management environment.

The assessment procedures implemented by the notified bodies at the design and
production stages will draw upon the modules defined in Decision 93/465/EEC, in
accordance with the conditions set out in the relevant implementing rules for
interoperability.

3. Contents of the EC declaration

The EC declaration of conformity or suitability for use and the accompanying

documents must be dated and signed.

That declaration must be written in the same language as the instructions and must

contain the following:

— the Regulation references,

— the name and address of the manufacturer or its authorised representative established
within the Community (give trade name and full address and, in the case of the
authorised representative, also give the trade name of the manufacturer),

— description of the constituent,

— description of the procedure followed in order to declare conformity or suitability for
use (Article 5 of this Regulation),

— all of the relevant provisions met by the constituent and in particular its conditions of
use,

— if applicable, name and address of notified body or bodies involved in the procedure
followed in respect of conformity or suitability for use and date of examination
certificate together, where appropriate, with the duration and conditions of validity of
the certificate,

— where appropriate, reference to the Community specifications followed,

identification of signatory empowered to enter into commitments on behalf of the

manufacturer or of the manufacturer's authorised representative established in the

Community.

ANNEX IV SYSTEMS
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EC declaration of verification of systems
Verification procedure for systems

1. Contents of EC declaration of verification of systems

The EC declaration of verification and the accompanying documents must be dated and

signed. That declaration must be written in the same language as the technical file and

must contain the following:

— the Regulation references,

- name and address of the air navigation service provider (trade name and full

address),

a brief description of the system,

— description of the procedure followed in order to declare conformity of the system
(Article 6 of this Regulation),

— name and address of the notified body which carried out tasks pertaining to the
verification procedure, if applicable,

— the references of the documents contained in the technical file,

— where appropriate, reference to the Community specifications,

— all the relevant temporary or definitive provisions to be complied with by the systems
and in particular, where appropriate, any operating restrictions or conditions,

— if temporary: duration of validity of the EC declaration,

— identification of the signatory.

2. Verification procedure for systems

Verification of systems is the procedure whereby an air navigation service provider

checks and certifies that a system complies with this Regulation and may be put into

operation on the basis of this Regulation.

The system is checked for each of the following aspects:

— overall design,

— development and integration of the system, including in particular constituent
assembly and overall adjustments,

— operational system integration,

— specific system maintenance provisions if applicable.

Where involvement of a notified body is required by the relevant implementing rule for

interoperability, the notified body, after having carried out the tasks incumbent upon it in

accordance with the rule, draws up a certificate of conformity in relation to the tasks it

carried out. This certificate is intended for the air navigation service provider. This

provider then draws up the EC declaration of verification intended for the national

supervisory authority.

3. Technical file

The technical file accompanying the EC declaration of verification must contain all the

necessary documents relating to the characteristics of the system, including conditions

and limits of use, as well as the documents certifying conformity of constituents where
appropriate.

The following documents shall be included as a minimum:

— indication of the relevant parts of the technical specifications used for procurement
that ensure compliance with the applicable implementing rules for interoperability and,
where appropriate, the Community specifications,

— list of constituents as referred to in Article 3 of this Regulation,

— copies of the EC declaration of conformity or suitability for use with which the above
mentioned constituents must be provided in accordance with Article 5 of this
Regulation accompanied, where appropriate, by a copy of the records of the tests
and examinations carried out by the notified bodies,
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- where a notified body has been involved in the verification of the system(s), a
certificate countersigned by itself, stating that the system complies with this
Regulation and mentioning any reservations recorded during performance of activities
and not withdrawn,

— where there has not been involvement of a notified body, a record of the tests and
installation configurations made with a view to ensuring compliance with essential
requirements and any particular requirements contained in the relevant implementing
rules for interoperability.

4. Submission

The technical file must be attached to the EC declaration of verification which the air
navigation service provider submits to the national supervisory authority. W

A copy of the technical file must be kept by the provider throughout the service life of
the system. It must be sent to any other Member States which so request.

ANNEX V NOTIFIED BODIES

1. The body, its Director and the staff responsible for carrying out the checks may not

become involved, either directly or as authorised representatives, in the design,

manufacture, marketing or maintenance of the constituents or systems or in their use.

This does not exclude the possibility of an exchange of technical information between

the manufacturer or constructor and that body.

2. The body and the staff responsible for the checks must carry out the checks with

the greatest possible professional integrity and the greatest possible technical

competence and must be free of any pressure and incentive, in particular of a financial

type, which could affect their judgment or the results of their inspection, in particular

from persons or groups of persons affected by the results of the checks.

3. The body must employ staff and possess the means required to perform adequately

the technical and administrative tasks linked with the checks; it should also have access

to the equipment needed for exceptional checks.

4. The staff responsible for inspection must have:

— sound technical and vocational training,

— satisfactory knowledge of the requirements of the inspections they carry out and
adequate experience of such operations,

— the ability required to draw up the declarations, records and reports to demonstrate
that the inspections have been carried out.

5. The impartiality of the inspection staff must be guaranteed. Their remuneration must

not depend on the number of inspections carried out or on the results of such

inspections.

6. The body must take out liability insurance unless its liability is assumed by the

Member State in accordance with national law, or the Member State itself is directly

responsible for the inspections.

7. The staff of the body must observe professional secrecy with regard to all

information acquired in carrying out their tasks under this Regulation.
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COMMISSION REGULATION (EC) No 482/2008 of 30 May 2008

establishing a software safety assurance system to be implemented by air navigation
service providers and amending Annex |l to Regulation (EC) No 2096/2005
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THE COMMISSION OF THE EUROPEAN COMMUNITIES,
Having regard to the Treaty establishing the European Community,

Having regard to Regulation (EC) No 550/2004 of the European Parliament and of the
Council of 10 March 2004 on the provision of air navigation services in the single
European sky (the service provision Regulation) (1), and in particular Article 4 thereof,

Whereas:

(1) Pursuant to Regulation (EC) No 550/2004, the Commission is required to identify
and adopt the relevant provisions of the Eurocontrol Safety Regulatory Requirements
(ESARRs), taking into account existing Community legislation. ESARR 6 entitled
‘Software in ATM systems’ provides a set of safety regulatory requirements for the
implementation of a software safety assurance system.

(2) Commission Regulation (EC) No 2096/2005 of 20 December 2005 laying down
common requirements for the provision of air navigation services (2) states in the last
sentence of Recital 12 that ‘The relevant provisions of ESARR 1 on safety oversight in
ATM, and of ESARR 6 on software in ATM systems, should be identified and adopted
by way of separate Community acts.’

(3) Annex Il to Regulation (EC) No 2096/2005 requires providers of air traffic services to
implement a safety management system as well as safety requirements for risk
assessment and mitigation with regard to changes. Within the framework of its safety
management system, and as part of its risk assessment and mitigation activities with
regard to changes, a provider of air traffic services should define and implement a
software safety assurance system to deal specifically with software related aspects.

(4) The prime software safety objective to be met for functional systems that contain
software is to ensure that the risks associated with the use of software in the European
Air Traffic Management network systems (EATMN software) have been reduced to a
tolerable level.

(5) This Regulation should not cover military operations and training as referred to in
Article 1(2) of Regulation (EC) No 549/2004 of the European Parliament and of the
Council of 10 March 2004 laying down the framework for the creation of the single
European sky (the framework Regulation) (3).

(6) Annex Il to Regulation (EC) No 2096/2005 should therefore be amended
accordingly.

(7) The measures provided for in this Regulation are in accordance with the opinion of
the Single Sky Committee,

HAS ADOPTED THIS REGULATION:
Article 1 Subject—-matter and scope

1. This Regulation lays down the requirements for the definition and implementation
of a software safety assurance system by air traffic service (ATS) providers, entities
providing air traffic flow management (ATFM) and air space management (ASM) for
general air traffic, and providers of communication, navigation and surveillance (CNS)
services.

It identifies and adopts the mandatory provisions of the Eurocontrol Safety Regulatory
Requirement — ESARR 6 — entitled ‘Software in ATM Systems’ issued on 6 November
2003.

2. This Regulation shall apply to the new software and to any changes to the
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software of the systems for ATS, ASM, ATFM, and CNS.
It shall not apply to the software of airborne constituents and to space—based
equipment.

Article 2 Definitions

For the purposes of this Regulation, the definitions in Article 2 of Regulation (EC) No
549/2004 shall apply.

The following definitions shall also apply:

1. ‘software’ means computer programmes and corresponding configuration data,
including non—developmental software, but excluding electronic items, namely application
specific integrated circuits, programmable gate arrays or solid—state logic controllers;

2. ‘configuration data’ means data that configures a generic software system to a
particular instance of its use;

3. ‘non—-developmental software’ means a software not developed for the current
contract;

4. ‘safety assurance’ means all planned and systematic actions necessary to provide
adequate confidence that a product, a service, an organisation or a functional system
achieves acceptable or tolerable safety;

5. ‘organisation’ means either an ATS provider, a CNS provider or an entity providing
ATFM or ASM;

6. ‘functional system’ means a combination of systems, procedures and human
resources organised to perform a function within the context of ATM;

7. ‘risk’ means the combination of the overall probability, or frequency of occurrence of
a harmful effect induced by a hazard and the severity of that effect;

8. ‘hazard’ means any condition, event, or circumstance which could induce an
accident;

9. ‘new software’ means a software that has been ordered or for which binding
contracts have been signed after the entry into force of this Regulation;

10. ‘safety objective’ means a qualitative or quantitative statement that defines the
maximum frequency or probability at which a hazard can be expected to occur;

11. ‘safety requirement’ means a risk—mitigation means, defined from the risk—mitigation
strategy that achieves a particular safety objective, including organisational, operational,
procedural, functional, performance, and interoperability requirements or environment
characteristics;

12. ‘cutover or hot swapping’ means the approach of replacing European air traffic
management network (EATMN) system components or software while the system is
operational;

13. ‘software safety requirement’ means a description of what is to be produced by the
software given the inputs and constraints, and if met, ensures that EATMN software
performs safely and according to operational need;

14. ‘EATMN software’ means software used in the EATMN systems referred to in Article
1;

15. ‘requirements validity’ means the confirmation by examination and provision of
objective evidence that the particular requirements for a specific use are as intended;
16. ‘achieved with independence’ means, for software verification process activities, that
the verification process activities are performed by a person(s) other than the developer
of the item being verified;

17. ‘software malfunction’” means the inability of a programme to perform a required
function correctly;

18. ‘software failure’” means the inability of a programme to perform a required
function;

19. ‘COTS’ means a commercial available application sold by vendors through public
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catalogue listings and not intended to be customised or enhanced;

20. ‘software components’ means a building block that can be fitted or connected
together with other reusable blocks of software to combine and create a custom
software application;

21. ‘independent software components’ means those software components which are
not rendered inoperative by the same failure condition that causes the hazard;

22. ‘software timing performances’ means the time allowed for the software to respond
to given inputs or to periodic events, and/or the performance of the software in terms
of transactions or messages handled per unit time;

23. ‘software capacity’ means the ability of the software to handle a given amount of
data flow;

24. ‘accuracy’ means the required precision of the computed results;

25. ‘software resource usage’ means the amount of resources within the computer
system that can be used by the application software;

26. ‘software robustness’ means the behaviour of the software in the event of
unexpected inputs, hardware faults and power supply interruptions, either in the
computer system itself or in connected devices;

27. ‘overload tolerance’ means the behaviour of the system in the event of, and in
particular its tolerance to, inputs occurring at a greater rate than expected during
normal operation of the system;

28. ‘correct and complete EATMN software verification’ means all software safety
requirements which correctly state what is required of the software component by the
risk assessment and mitigation process and their implementation is demonstrated to the
level required by the software assurance level;

29. ‘software life cycle data’ means the data that is produced during the software life
cycle to plan, direct, explain, define, record, or provide evidence of activities; this data
enables the software life cycle processes, system or equipment approval and
post—approval modification of the software product;

30. ‘software life cycle’ means:

(a) an ordered collection of processes determined by an organisation to be sufficient
and adequate to produce a software product;

(b) the period of the time that begins with the decision to produce or modify a
software product and ends when the product is retired from service;

31. ‘system safety requirement’ means a safety requirement derived for a functional
system.

Article 3 General safety requirements

1. Whenever an organisation is required to implement a risk assessment and mitigation
process in accordance with applicable Community or national law, it shall define and
implement a software safety assurance system to deal specifically with EATMN software
related aspects, including all on-line software operational changes, and in particular
cutover or hot swapping.

2. The organisation shall ensure, as a minimum, that its software safety assurance
system produces evidence and arguments that demonstrate the following:

(a) the software safety requirements correctly state what is required by the software, in
order to meet safety objectives and requirements, as identified by the risk assessment
and mitigation process;

(b) traceability is addressed in respect of all software safety requirements;

(c) the software implementation contains no functions which adversely affect safety;

(d) the EATMN software satisfies its requirements with a level of confidence which is
consistent with the criticality of the software;

(e) assurances are provided confirming that the general safety requirements set out in
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points (a) to (d) are satisfied, and the arguments that demonstrate the required
assurances are at all times derived from:

(i) a known executable version of the software;

(ii) a known range of configuration data;

(iii) a known set of software products and descriptions, including specifications, that
have been used in the production of that version.

3. The organisation shall make available the required assurances, to the national
supervisory authority, demonstrating that the requirements provided for in paragraph 2
have been satisfied.

Article 4 Requirements applying to the software safety assurance system

The organisation shall ensure, as a minimum, that the software safety assurance

system:

1. is documented, specifically as part of the overall risk assessment and mitigation
documentation;

2. allocates software assurance levels to all operational EATMN software in compliance
with the requirements set out in Annex |;

3. includes assurances of:

(a) software safety requirements validity in compliance with the requirements set out in
Annex Il, Part A;

(b) software verification in compliance with the requirements set out in Annex I, Part B;

(c) software configuration management in compliance with the requirements set out in
Annex I, Part G;

(d) software safety requirements traceability in compliance with the requirements set out
in Annex |l, Part D;

4. determines the rigour to which the assurances are established; the rigour must be

defined for each software assurance level, and increase as the software increases in

criticality; for that purpose:

(a) the variation in rigour of the assurances per software assurance level must include
the following criteria:

(i) required to be achieved with independence;

(i) required to be achieved;

(iii) not required;

(b) the assurances corresponding to each software assurance level must give sufficient
confidence that the EATMN software can be operated tolerably safely;

5. uses feedback of EATMN software experience to confirm that the software safety

assurance system and the assignment of assurance levels are appropriate. For that

purpose, the effects from a software malfunction or failure reported according to the

relevant requirements on reporting and assessment of safety occurrences shall be

assessed in comparison with the effects identified for the system concerned as per the

severity classification scheme established in Section 3.2.4 of Annex Il to Regulation

(EC) No 2096/2005.

Article 5 Requirements applying to changes to software and to specific software

1. For any changes to the software or for specific types of software such as COTS,
non—developmental software or previously used software for which some of the
requirements of Article 3(2)(d) or (e) or of Article 4(2), (3), (4) or (5) cannot be
applied, the organisation shall ensure that the software safety assurance system
provides, through other means chosen and agreed with the national supervisory
authority, the same level of confidence as the relevant software assurance level
whenever defined.
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Those means must give sufficient confidence that the software meets the safety
objectives and requirements, as identified by the safety risk assessment and mitigation
process.

2. In the assessment of the means referred to in paragraph 1, the national supervisory
authority may use a recognised organisation or a notified body.

Article 6 Amendment to Regulation (EC) No 2096/2005
In Annex Il to Regulation (EC) No 2096/2005, the following section is added:
‘3.2.5 Section 5 Software safety assurance system

Within the operation of the safety management system, a provider of air traffic services
shall implement a software safety assurance system in accordance with Commission
Regulation (EC) No 482/2008 of 30 May 2008 establishing a software safety assurance
system to be implemented by air navigation service providers and amending Annex Il to
Regulation (EC) No 2096/2005 (4).

Article 7 Entry into force

This Regulation shall enter into force on the 20th day following that of its publication in
the Official Journal of the European Union.

It shall apply from 1 January 2009 to the new software of EATMN systems referred to
in Article 1(2), first subparagraph.

It shall apply from 1 July 2010 to any changes to the software of EATMN systems
referred to in Article 1(2), first subparagraph, in operation by that date.

This Regulation shall be binding in its entirety and directly applicable in all Member
States.

ANNEX | Requirements applying to the software assurance level referred to in Article
4(2)

1. The software assurance level shall relate the rigour of the software assurances to the
criticality of EATMN software by using the severity classification scheme set out in
Section 4 of point 3.2.4 of Annex Il to Regulation (EC) No 2096/2005 combined with
the likelihood of the occurrence of a certain adverse effect. A minimum of four
software assurance levels shall be identified, with software assurance level 1 indicating
the most critical level.

2. An allocated software assurance level shall be commensurate with the most severe
effect that software malfunctions or failures may cause, as referred to in Section 4 of
point 3.2.4 of Annex Il to Regulation (EC) No 2096/2005. This shall, in particular, take
into account the risks associated with software malfunctions or failures and the
architectural and/or procedural defences identified.

3. EATMN software components that cannot be shown to be independent of one
another shall be allocated the software assurance level of the most critical of the
dependent components.

ANNEX 1|
Part A: Requirements applying to the software safety requirements validity assurance
referred to in Article 4(3)(a)
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1. Software safety requirements shall specify the functional behaviour in nominal and
downgraded modes, of the EATMN software, timing performances, capacity, accuracy,
software resource usage on the target hardware, robustness to abnormal operating
conditions and overload tolerance, as appropriate.

2. Software safety requirements shall be complete and correct, and compliant with the
system safety requirements.

Part B: Requirements applying to the software verification assurance referred to in
Article 4(3)(b)

1. The functional behaviour of the EATMN software, timing performances, capacity,
accuracy, software resource usage on the target hardware, robustness to abnormal
operating conditions and overload tolerance, shall comply with the software
requirements.

2. The EATMN software shall be adequately verified by analysis and/or testing and/or
equivalent means, as agreed with the national supervisory authority.

3. The verification of the EATMN software shall be correct and complete.

Part C: Requirements applying to the software configuration management assurances
referred to in Article 4(3)(c)

1. Configuration identification, traceability and status accounting shall exist such that the
software life cycle data can be shown to be under configuration control throughout the
EATMN software life cycle.

2. Problem reporting, tracking and corrective actions shall exist such that safety related
problems associated with the software can be shown to have been mitigated.

3. Retrieval and release procedures shall exist such that the software life cycle data can
be regenerated and delivered throughout the EATMN software life cycle.

Part D: Requirements applying to the software safety requirements traceability
assurances referred to in Article 4(3)(d)

1. Each software safety requirement shall be traced to the same level of design at
which its satisfaction is demonstrated.

2. Each software safety requirement, at each level in the design at which its
satisfaction is demonstrated, shall be traced to a system safety requirement.
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COMMISSION IMPLEMENTING REGULATION (EU) No 1034/2011 of 17 October 2011

on safety oversight in air traffic management and air navigation services and amending
Regulation (EU) No 691/2010

THE EUROPEAN COMMISSION,

Having regard to the Treaty on the Functioning of the European Union,

Having regard to Regulation (EC) No 550/2004 of the European Parliament and of the
Council of 10 March 2004 on the provision of air navigation services in the single
European sky (‘the service provision Regulation’) (1), and in particular Article 4 thereof,
Having regard to Regulation (EC) No 551/2004 of the European Parliament and of the
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Council of 10 March 2004 on the organisation and use of the airspace in the single
European sky (‘the airspace Regulation’) (2), and in particular Article 6 thereof,

Having regard to Regulation (EC) No 216/2008 of the European Parliament and of the
Council of 20 February 2008 on common rules in the field of civil aviation and
establishing a European Aviation Safety Agency, and repealing Council Directive
91/670/EEC, Regulation (EC) No 1592/2002 and Directive 2004/36/EC (3), and in
particular Article 8b thereof,

Whereas:

(1) Pursuant to Regulation (EC) No 216/2008, the Commission, assisted by the
European Aviation Safety Agency (‘the Agency’), is required to adopt the relevant
implementing rules to provide a set of safety regulatory requirements for the
implementation of an effective air traffic management (ATM) safety oversight function.
Article 8b of Regulation (EC) No 216/2008 requires these implementing rules to be
developed based on the regulations adopted pursuant to Article 5(3) of Regulation (EC)
No 549/2004 of the European Parliament and of the Council of 10 March 2004 laying
down the framework for the creation of the single European sky (‘the framework
Regulation’) (4). This Regulation is based on Commission Regulation (EC) No
1315/2007 of 8 November 2007 on safety oversight in air traffic management and
amending Regulation (EC) No 2096/2005 (5).

(2) There is a need to further define the role and functions of competent authorities
based on the provisions of Regulations (EC) No 216/2008, (EC) No 549/2004, (EC) No
550/2004, and (EC) No 552/2004 of the European Parliament and of the Council of 10
March 2004 on the interoperability of the European Air Traffic Management network (‘the
interoperability Regulation’) (6). These regulations include requirements on the safety of
air navigation services. While providers are responsible for the safe provision of air
navigation services, Member States should ensure effective supervision through
competent authorities.

(3) This Regulation should not cover military operations and training, as provided for in
Article 1(2) of Regulation (EC) No 549/2004 and Article 1(2)(c) of Regulation (EC) No
216/2008.

(4) Competent authorities should conduct safety regulatory audits and reviews in
accordance with this Regulation as part of the proper inspections and surveys required
by Regulations (EC) No 216/2008 and (EC) No 550/2004.

(5) Competent authorities should consider using the safety oversight approach of this
Regulation in other areas of oversight as appropriate in order to deliver efficient and
coherent supervision.

(6) Air navigation services, as well as air traffic flow management (ATFM) and airspace
management (ASM), use functional systems that enable the management of air traffic.
Therefore any changes to functional systems should be subject to a safety oversight.
(7) Competent authorities should take all necessary measures in case a system or a
constituent of a system does not comply with the relevant requirements. In this context,
and in particular when a safety directive has to be issued, the competent authority
should consider instructing the notified bodies involved in issuing the Declaration referred
to in Article 5 or 6 of Regulation (EC) No 552/2004 to conduct specific investigations
with regard to that technical system.

(8) Annual safety oversight reporting by competent authorities should contribute to the
transparency and accountability of safety oversight. Such reports should be addressed
to the Commission, the Agency and the Member State nominating or establishing the
competent authority. Furthermore, annual safety oversight reports should be used in the
context of regional cooperation, standardisation inspections under Regulation (EC) No
216/2008 and international safety oversight monitoring. The content of the reports
should include relevant information with regard to the monitoring of safety performance,
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compliance with applicable safety regulatory requirements by supervised organisations,
the programme of safety regulatory audits, the review of the safety arguments, changes
to functional systems implemented by supervised organisations in accordance with
procedures accepted by the competent authority and safety directives issued by such
authority.

(9) Pursuant to Article 10(1) of Regulation (EC) No 216/2008 and Article 2(4) of
Regulation (EC) No 550/2004, competent authorities should make appropriate
arrangements for close cooperation with each other to ensure adequate supervision of
air navigation service providers which provide services relating to the airspace falling
under the responsibility of a Member State different from the Member State which
issued the certificate. Pursuant to Article 15 of Regulation (EC) No 216/2008,
competent authorities should exchange in particular appropriate information about the
safety oversight of organisations.

(10) The Agency should further evaluate the provisions of this Regulation, in particular
those related to the safety oversight of changes, and issue an opinion to adapt such
changes towards a total system approach, taking into account the integration of these
provisions into the future common regulatory structure for civil aviation safety and the
experience gained by stakeholders and competent authorities. The Agency’s opinion
should further aim at facilitating the implementation of the State Safety Programme
(SSP) of the International Civil Aviation Organisation (ICAO) within the Union as part of
this total system approach.

(11) The safe execution of some of the network functions set up according to
Regulation (EC) No 551/2004 requires that the entity involved should be subject to
certain safety requirements. These requirements, which aim to ensure that such entity or
organisation operates in a safe manner, are laid down in Commission Regulation (EU)
No 677/2011 of 7 July 2011 laying down detailed rules for the implementation of air
traffic management (ATM) network functions and amending Regulation (EU) No
691/2010 (7). These are organisation safety requirements which are very similar to
those general requirements laid down in Commission Implementing Regulation (EU) No
1035/2011 (8), but adapted to the safety responsibilities of the network functions. In
order to support a total system approach for safety regulation in the field of civil
aviation, the execution of these requirements needs to be overseen in the same manner
as air navigation service providers are overseen.

(12) In its recommendations of July 2007, the High Level Group for the Future
European Aviation Regulatory Framework highlighted the need to separate regulatory
oversight from the provision of services or functions. In line with this principle, Article 6
of Regulation (EC) No 551/2004 provides that the entity nominated to perform the
network functions needs to be subject to appropriate oversight arrangements. Since the
Agency already carries out the independent safety oversight function of the
pan—European ATM/ANS providers in accordance with Article 22a of Regulation (EC) No
216/2008, it would be fully in line with the European aviation safety policy to entrust it
with supporting the Commission in performing the same tasks concerning the European
network functions.

(13) Regulation (EC) No 1315/2007 should therefore be repealed.

(14) Commission Regulation (EU) No 691/2010 of 29 July 2010 laying down a
performance scheme for air navigation services and network functions and amending
Regulation (EC) No 2096/2005 (9) should be amended in order to be adapted to this
Regulation.

(15) The measures provided for in this Regulation are in accordance with the opinion of
the Single Sky Committee,

HAS ADOPTED THIS REGULATION:
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Article 1 Subject matter and scope

1. This Regulation establishes requirements to be applied to the exercise of the safety
oversight function by competent authorities concerning air navigation services, air traffic
flow management (ATFM), airspace management (ASM) for general air traffic and other
network functions.

2. This Regulation shall apply to the activities of competent authorities and qualified
entities acting on their behalf regarding the safety oversight of air navigation services,
ATFM, ASM and other network functions.

Article 2 Definitions

For the purposes of this Regulation, the definitions in Article 2 of Regulation (EC) No
549/2004 and Article 3 of Regulation (EC) No 216/2008 apply. However, the definition
of ‘certificate’ in Article 2(15) of Regulation (EC) No 549/2004 does not apply.

The following definitions also apply:

(1) ‘corrective action” means an action to eliminate the cause of a detected
non—conformity;

(2) ‘functional system’ means a combination of systems, procedures and human
resources organised to perform a function within the context of ATM;

(3) ‘Network Manager’ means the impartial and competent body entrusted pursuant to
Article 6(2) or (6) of Regulation (EC) No 551/2004 to perform the duties described in
that Article and this Regulation;

(4) ‘network functions’ means the specific functions described in Article 6 of Regulation
(EC) No 551/2004;

(5) ‘organisation’ means either an air navigation service provider or an entity providing
ATFM or ASM or other network functions;

(6) ‘process’ means a set of interrelated or interacting activities which transforms inputs
into outputs;

(7) ‘safety argument’ means the demonstration and evidence that a proposed change
to a functional system can be implemented within the targets or standards established
through the existing regulatory framework consistently with the safety regulatory
requirements;

(8) ‘safety directive’ means a document issued or adopted by a competent authority
which mandates actions to be performed on a functional system to restore safety,
when evidence shows that aviation safety may otherwise be compromised;

(9) ‘safety objective’ means a qualitative or quantitative statement that defines the
maximum frequency or probability at which a hazard can be expected to occur;

(10) ‘safety regulatory audit’ means a systematic and independent examination
conducted by, or on behalf of, a competent authority to determine whether complete
safety—related arrangements or elements thereof, related to processes and their results,
products or services, comply with required safety-related arrangements and whether they
are implemented effectively and are suitable to achieve expected results;

(11) ‘safety regulatory requirements’ means the requirements established by the Union
or national regulations for the provision of air navigation services or ATFM and ASM
functions or other network functions as well as concerning the technical and operational
competence and suitability to provide these services and functions, their safety
management, as well as systems, their constituents and associated procedures;

(12) ‘safety requirement’” means a risk mitigation, defined from the risk mitigation
strategy that achieves a particular safety objective, including organisational, operational,
procedural, functional, performance and interoperability requirements or environmental
characteristics;

(13) ‘verification’” means confirmation through the provision of objective evidence that
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specified requirements have been fulfilled;
(14) ‘pan—European ATM/ANS’ means an activity which is designed and established for
users within most or all Member States and which may also extend beyond the airspace
of the territory to which the Treaty applies.

Article 3 Competent authorities for oversight

For the purpose of this Regulation and without prejudice to the mutual recognition of air
navigation service providers certificates in accordance with Article 7(8) of Regulation
(EC) No 550/2004 and Article 11 of Regulation (EC) No 216/2008, competent
authorities for oversight shall be:

(a) for organisations having their principal place of operation and, if any, their
registered office located in a Member State while providing air navigation services in the
territory of that Member State, the national supervisory authority nominated or
established by that Member State;

(b) for organisations for which under the agreements concluded among Member States
in accordance with Article 2 of Regulation (EC) No 550/2004, the responsibilities for
safety oversight have been allocated differently from point (a), the competent authorities
nominated or established under those agreements. These agreements shall comply with
the requirements of Article 2(3) to (6) of Regulation (EC) No 550/2004;

(c) for organisations providing ATM/air navigation services in the airspace of the territory
to which the Treaty applies and having their principal place of operation and, if any,
their registered office located outside the territory subject to the provisions of the
Treaty, the European Aviation Safety Agency (‘the Agency’);

(d) for organisations providing pan—European ATM/ANS as well as for all other network
functions in the airspace of the territory to which the Treaty applies, the Agency.

Article 4 Safety oversight function

1. Competent authorities shall exercise safety oversight as part of their supervision of
requirements applicable to air navigation services as well as to ATFM, ASM and other
network functions, in order to monitor the safe provision of these activities and to verify
that the applicable safety regulatory requirements and their implementing arrangements
are met.

2. When concluding an agreement on the supervision of organisations active in
functional airspace blocks which extend across the airspace falling under the
responsibility of more than one Member State or in cases of cross—border provision,
Member States concerned shall identify and allocate the responsibilities for safety
oversight in a manner which ensures that:

(a) specific points of responsibility exist to implement each provision of this Regulation;
(b) Member States have visibility of the safety oversight mechanisms and their results;
(c) relevant information exchange is ensured between the overseeing authorities and the
certifying authority.

Member States shall regularly review the agreement and its practical implementation in
particular in the light of achieved safety performance.

3. When concluding an agreement on the supervision of organisations active in
functional airspace blocks or in cross—border activities in which the Agency is the
competent authority for at least one of the organisations in accordance with Article
3(b), the Member States concerned shall coordinate with the Agency so as to ensure
that points (a), (b) and (c) of paragraph 2 are met.

Article 5 Monitoring of safety performance
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1. Competent authorities shall provide regular monitoring and assessment of the levels
of safety achieved in order to determine whether they comply with the safety regulatory
requirements applicable in the airspace blocks under their responsibility.

2. Competent authorities shall use the results of the monitoring of safety in particular to
determine areas in which the verification of compliance with safety regulatory
requirements is necessary as a matter of priority.

Article 6 Verification of compliance with safety regulatory requirements

1. Competent authorities shall establish a process in order to verify:

(a) compliance with applicable safety regulatory requirements prior to the issue or
renewal of a certificate necessary to provide air navigation services including
safety—related conditions attached to it;

(b) compliance with any safety-related obligations in the designation act issued in
accordance with Article 8 of Regulation (EC) No 550/2004;

(c) ongoing compliance of the organisations with applicable safety regulatory
requirements;

(d) implementation of safety objectives, safety requirements and other safety-related
conditions identified in:

(i) declarations of verification of systems, including any relevant declaration of
conformity or suitability for use of constituents of systems issued in accordance with
Regulation (EC) No 552/2004;

(i) risk assessment and mitigation procedures required by safety regulatory requirements
applicable to air navigation services, ATFM, ASM and the Network Manager;

(e) the implementation of safety directives.

2. The process referred to in paragraph 1 shall:

(a) be based on documented procedures;

(b) be supported by documentation specifically intended to provide safety oversight
personnel with guidance to perform their functions;

(c) provide the organisations concerned with an indication of the results of the safety
oversight activity;

(d) be based on safety regulatory audits and reviews conducted in accordance with
Articles 7, 9 and 10;

(e) provide competent authorities with the evidence needed to support further action,
including measures foreseen by Article 9 of Regulation (EC) No 549/2004, Article 7(7)
of Regulation (EC) No 550/2004 and by Articles 10, 25 and 68 of Regulation (EC) No
216/2008 in situations where safety regulatory requirements are not being complied with.

Article 7 Safety regulatory audits

1. Competent authorities, or qualified entities as delegated by them shall conduct safety
regulatory audits.

2.The safety regulatory audits referred to in paragraph 1 shall:

(a) provide competent authorities with evidence of compliance with applicable safety
regulatory requirements and with implementing arrangements by evaluating the need for
improvement or corrective action;

(b) be independent of internal auditing activities undertaken by the organisation
concerned as part of its safety or quality management systems;

(c) be conducted by auditors qualified in accordance with the requirements of Article
12;

(d) apply to complete implementing arrangements or elements thereof, and to
processes, products or_services;
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(e) determine whether:

(i) implementing arrangements comply with safety regulatory requirements;

(i) actions taken comply with the implementing arrangements;

(iii) the results of actions taken match the results expected from the implementing
arrangements;

(f) lead to the correction of any identified non—conformities in accordance with Article
8.
3. Within the inspection programme required by Article 8 of Implementing Regulation
(EU) No 1035/2011, competent authorities shall establish and update at least annually a
programme of safety regulatory audits in order to:

(a) cover all the areas of potential safety concern, with a focus on those areas where
problems have been identified;

(b) cover all the organisations, services and network functions operating under the
supervision of the competent authority;

(c) ensure that audits are conducted in a manner commensurate to the level of risk
posed by the organisations’ activities;

(d) ensure that sufficient audits are conducted over a period of 2 years to check the
compliance of all these organisations with applicable safety regulatory requirements in
all the relevant areas of the functional system;

(e) ensure follow up of the implementation of corrective actions.

4. Competent authorities may decide to modify the scope of pre—planned audits and to
include additional audits, wherever that need arises.

5. Competent authorities shall decide which arrangements, elements, services,
functions, products, physical locations and activities are to be audited within a specified
time frame.

6. Audit observations and identified non—conformities shall be documented. The latter
shall be supported by evidence, and identified in terms of the applicable safety
regulatory requirements and their implementing arrangements against which the audit
has been conducted.

7. An audit report, including the details of the non—conformities, shall be drawn up.

Article 8 Corrective actions

1. Competent authorities shall communicate the audit findings to audited organisations
and shall simultaneously request corrective actions to address the non-conformities
identified without prejudice to any additional action required by the applicable safety
regulatory requirements.

2. Audited organisations shall determine the corrective actions deemed necessary to
correct non—conformities and the time frame for their implementation.

3. Competent authorities shall assess the corrective actions as well as their
implementation as determined by audited organisations and accept them if the
assessment concludes that they are sufficient to address the non—conformities.

4. Audited organisations shall initiate the corrective actions accepted by competent
authorities. These corrective actions and the subsequent follow—up process shall be
completed within the time period accepted by competent authorities.

Article 9 Safety oversight of changes to functional systems

1. Organisations shall only use procedures accepted by the relevant competent authority
when deciding whether to introduce a safety-related change to their functional systems.
In case of air traffic service providers and communication, navigation or surveillance
service providers, the relevant competent authority shall accept these procedures in the
framework of Implementing Regulation (EU) No 1035/2011.
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2. Organisations shall notify the relevant competent authority of all planned
safety—-related changes. To this effect, competent authorities shall establish appropriate
administrative procedures in accordance with national law.

3. Unless Article 10 applies, organisations may implement notified changes following
the procedures referred to in paragraph 1 of this Article.

Article 10 Review procedure of the proposed changes

1. Competent authorities shall review the safety arguments associated with new
functional systems or changes to existing functional systems proposed by an
organisation when:

(a) the severity assessment conducted in accordance with Annex I, point 3.2.4 of
Implementing Regulation (EU) No 1035/2011 determines a severity class 1 or a severity
class 2 for the potential effects of the hazards identified; or

(b) the implementation of the changes requires the introduction of new aviation
standards.

When competent authorities determine the need for a review in situations other than
those referred to in points (a) and (b), they shall notify the organisation that they will
undertake a safety review of the notified changes.

2. Reviews shall be conducted in a manner commensurate with the level of risk posed
by the new functional systems or by the proposed changes to existing functional
systems.

Reviews shall:

(a) use documented procedures;

(b) be supported by documentation specifically intended to provide safety oversight
personnel with guidance to perform their functions;

(c) consider the safety objectives, safety requirements and other safety-related
conditions that are related to the changes under consideration identified in:

(i) declarations of verification of systems referred to in Article 6 of Regulation (EC) No
552/2004;

(i) declarations of conformity or suitability for use of constituents of systems referred to
in Article 5 of Regulation (EC) No 552/2004; or

(iii) risk assessment and mitigation documentation established in accordance with
applicable safety regulatory requirements;

(d) identify additional safety—related conditions associated to the implementation of the
changes, wherever needed;

(e) assess the acceptability of safety arguments presented, taking account of:

(i) the identification of hazards;

(i) the consistency of the allocation of severity classes;

(iii) the validity of the safety objectives;

(iv) the validity, effectiveness and feasibility of safety requirements and any other
safety—related conditions identified;

(v) the demonstration that the safety objectives, safety requirements and other
safety—related conditions are continuously met;

(vi) the demonstration that the process used to produce the safety arguments meets
the applicable safety regulatory requirements;

(f) verify the processes used by organisations to produce the safety arguments in
relation to the new functional system or changes to existing functional systems under
consideration;

(g) identify the need for the verification of ongoing compliance;

(h) include any necessary coordination activities with the authorities responsible for the
safety oversight of airworthiness and flight operations;

(i) provide notification of the acceptance, with conditions where applicable, or the
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non—acceptance, with supporting reasons, of the change under consideration.
3. The introduction into service of the changes under consideration in the review shall
be subject to acceptance by competent authorities.

Article 11 Qualified entities

1. When a competent authority decides to delegate to a qualified entity the conduct of
safety regulatory audits or reviews in accordance with this Regulation, it shall ensure
that the criteria used to select an entity amongst those qualified in accordance with
Article 3 of Regulation (EC) No 550/2004 and Article 13 of Regulation (EC) No
216/2008 include the following:

(a) the qualified entity has prior experience in assessing safety in aviation entities;

(b) the qualified entity is not simultaneously involved in internal activities within the
safety or quality management systems of the organisation concerned;

(c) all personnel concerned with the conduct of safety regulatory audits or reviews are
adequately trained and qualified and meet the qualification criteria of Article 12(3) of
this Regulation.

2. The qualified entity shall accept the possibility of being audited by the competent
authority or any body acting on its behalf.

3. Competent authorities shall maintain a record of the qualified entities commissioned
to conduct safety regulatory audits or reviews on their behalf. Such records shall
document compliance with the requirements contained in paragraph 1.

Article 12 Safety Oversight capabilities

1. Member States and the Commission shall ensure that competent authorities have the
necessary capability to ensure the safety oversight of all organisations operating under
their supervision, including sufficient resources to carry out the actions identified in this
Regulation.

2. Competent authorities shall produce and update every 2 years, an assessment of the
human resources needed to perform their safety oversight functions, based on the
analysis of the processes required by this Regulation and their application.

3. Competent authorities shall ensure that all persons involved in safety oversight
activities are competent to perform the required function. In that regard they shall:

(a) define and document the education, training, technical and operational knowledge,
experience and qualifications relevant to the duties of each position involved in safety
oversight activities within their structure;

(b) ensure specific training for those involved in safety oversight activities within their
structure;

(c) ensure that personnel designated to conduct safety regulatory audits, including
auditing personnel from qualified entities, meet specific qualification criteria defined by
the competent authority. The criteria shall address:

(i) the knowledge and understanding of the requirements related to air navigation
services, ATFM, ASM and other network functions against which safety regulatory audits
may be performed;

(i) the use of assessment techniques;

(ii) the skills required for managing an audit;

(iv) the demonstration of competence of auditors through evaluation or other acceptable
means.

Article 13 Safety directives

1. Competent authorities shall issue a safety directive when they have determined the
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existence of an unsafe condition in a functional system requiring immediate action.

2. Safety directives shall be forwarded to the organisations concerned and contain, as
a minimum, the following information:

(a) the identification of the unsafe condition;

(b) the identification of the affected functional system;

(c) the actions required and their rationale;

(d) the time limit for compliance of the required actions with the safety directive;

(e) its date of entry into force.

3. Competent authorities shall forward a copy of the safety directive to the Agency and
any other competent authorities concerned, in particular those involved in the safety
oversight of the functional system, and to the Commission.

4. Competent authorities shall verify the compliance with applicable safety directives.

Article 14 Safety oversight records

Competent authorities shall keep and maintain access to the appropriate records related
to their safety oversight processes, including the reports of all safety regulatory audits
and other safety-related records related to certificates, designations, the safety
oversight of changes, safety directives and the use of qualified entities.

Article 15 Safety oversight reporting

1. Competent authorities shall report annually on safety oversight actions pursuant to
this Regulation. The annual safety oversight report shall also include information on the
following:

(a) organisational structure and procedures of the competent authority;

(b) airspace falling under the responsibility of Member States which established or
nominated the competent authority, if applicable, and organisations falling under the
supervision of that competent authority;

(c) qualified entities commissioned to conduct safety regulatory audits;

(d) existing levels of resources of the competent authority;

(e) any safety issues identified through the safety oversight processes operated by the
competent authority.

2. Member States shall use the reports produced by their competent authorities when
submitting their annual reports to the Commission as required by Article 12 of
Regulation (EC) No 549/2004.

The annual safety oversight reports shall be made available to the Member States
concerned in the case of functional airspace blocks, to the Agency and to the
programmes or activities conducted under agreed international arrangements to monitor
or audit the implementation of the safety oversight of air navigation services, ATFM,
ASM and other network functions.

Article 16 Information exchange between competent authorities

Competent authorities shall make arrangements for close cooperation in accordance
with Articles 10 and 15 of Regulation (EC) No 216/2008 and Article 2(4) of Regulation
(EC) No 550/2004 and exchange any appropriate information to ensure the safety
oversight of all organisations providing cross—border services or functions.

Article 17 Transitional provisions

1. Actions initiated before the entry into force of this Regulation on the basis of
Regulation (EC) No 1315/2007 shall be managed in accordance with this Regulation.
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2. The authority of a Member State which has had the responsibility for the safety
oversight of organisations for which the Agency is the competent authority in
accordance with Article 3 shall transfer to the Agency the safety oversight function of
these organisations 12 months after the date of entry into force of this Regulation,
except in the case of the safety oversight of the Network Manager where the transfer, if
any, to the Commission, assisted by the Agency, shall be made on the date of entry
into force of this Regulation.

Article 18 Repeal

Regulation (EC) No 1315/2007 is repealed.

Article 19 Amendment to Regulation (EU) No 691/2010

In Annex IV to Regulation (EU) No 691/2010, point 1.1(e) is replaced by the following:
‘(e) NSA safety reports as referred to in Articles 7, 8 and 14 of Commission
Implementing Regulation (EU) No 1034/2011 (10) as well as NSA reports on resolution
of safety deficiencies identified that are subject to corrective action plans;

Article 20 Entry into force

This Regulation shall enter into force on the 20th day following its publication in the
Official Journal of the European Union.

This Regulation shall be binding in its entirety and directly applicable in all Member
States.

- (EU) 1035/2011, EHMH|A(ANS) M2 25t 38 2TFAL
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[E 11. (EU) 1035/2011]

COMMISSION IMPLEMENTING REGULATION (EU) No 1035/2011 of 17 October 2011

laying down common requirements for the provision of air navigation services and
amending Regulations (EC) No 482/2008 and (EU) No 691/2010

THE EUROPEAN COMMISSION,

Having regard to the Treaty on the Functioning of the European Union,

Having regard to Regulation (EC) No 550/2004 of the European Parliament and of the
Council of 10 March 2004 on the provision of air navigation services in the single
European sky (the service provision Regulation) (1), and in particular Articles 4, 6 and 7
thereof,

Having regard to Regulation (EC) No 216/2008 of the European Parliament and of the
Council of 20 February 2008 on common rules in the field of civil aviation and
establishing a European Aviation Safety Agency, and repealing Council Directive
91/670/EEC, Regulation (EC) No 1592/2002 and Directive 2004/36/EC (2), and in
particular Article 8b(6) thereof,

Whereas:

(1) Pursuant to Regulation (EC) No 216/2008, the Commission, assisted by the
European Aviation Safety Agency (the Agency), is required to adopt implementing rules
for the provision of air traffic management and air navigation services (ATM/ANS)
throughout the Union. Article 8b(6) of that Regulation requires those implementing rules
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to be based on the regulations adopted under Article 5(3) of Regulation (EC) No
549/2004 of the European Parliament and of the Council of 10 March 2004 laying down
the framework for the creation of the single European sky (the framework Regulation)
(3).

(2) The provision of air navigation services within the Union should be subject to
certification by Member States or the Agency. Air navigation service providers which
comply with the common requirements should be granted a certificate in accordance
with Article 7 of Regulation (EC) No 550/2004 and Article 8b(2) of Regulation (EC) No
216/2008.

(3) The application of the common requirements laid down pursuant to Article 6 of
Regulation (EC) No 550/2004 and Article 8b of Regulation (EC) No 216/2008 should be
without prejudice to Member States’ sovereignty over their airspace and to the
requirements of the Member States relating to public order, public security and defence
matters, as set out in Article 13 of Regulation (EC) No 549/2004. The common
requirements should not cover military operations and training, as provided for in Article
1(2) of Regulation (EC) No 549/2004 and Article 1(2) of Regulation (EC) No 216/2008.
(4) The definition of common requirements for the provision of air navigation services
should take due account of the legal status of air navigation service providers in the
Member States. Furthermore, when an organisation pursues activities other than the
provision of air navigation services, the common requirements should not apply to such
other activities or to resources allocated to activities outside the provision of air
navigation services, unless provision is made to the contrary.

(5) The application of the common requirements to air navigation service providers
should be proportionate to the risks linked with the specific features of each activity
such as the number and/or the nature and characteristics of processed movements.
Should certain air navigation service providers elect not to avail themselves of the
opportunity to provide cross—border services within the single European sky, a
competent authority should be entitled to allow those providers to comply
commensurately with, respectively, certain general requirements for the provision of air
navigation services and certain specific requirements for the provision of air traffic
services. Consequently, the conditions attached to the certificate should reflect the
nature and the scope of the derogation.

(6) In order to ensure the proper functioning of the certification scheme, Member States
should provide the Commission and the Agency with all relevant information on the
derogations granted by their competent authority in the context of their annual reports.
(7) The different types of air navigation service activities are not necessarily subject to
the same requirements. It is therefore necessary to adjust common requirements to the
special features of each type of activity.

(8) The onus of proving compliance with the applicable common requirements should
lie with the air navigation service provider, for the period of validity of the certificate
and for all the services covered by it.

(9) In order to ensure the effective application of the common requirements, a system
of regular supervision and inspection of compliance with those common requirements
and with the conditions specified in the certificate should be established. The
competent authority should examine the suitability of a provider prior to issuing a
certificate and should assess the ongoing compliance of the air navigation service
providers it has certified on a yearly basis. Consequently, it should establish and update
annually an indicative inspection programme covering all the providers it has certified,
on the basis of an assessment of the risks. That programme should allow the
inspection of all relevant parts of the air navigation service providers within a reasonable
time frame. When assessing the compliance of designated providers of air traffic
services and meteorological services, the competent authority should be entitled to
check relevant requirements stemming from the international obligations on the Member
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State in question.

(10) Peer reviews of national supervisory authorities could further a common approach
to the supervision of air navigation service providers throughout the Union. The
Commission, in cooperation with the Member States and the Agency, may arrange
these peer reviews, which should be coordinated with the activities undertaken within the
framework of Articles 24 and 54 of Regulation (EC) No 216/2008 and any other
international monitoring and oversight programmes. This would avoid duplication of
work. In order to allow the exchange of experience and best practice during a peer
review, the experts should preferably be from a competent authority.

(11) Eurocontrol has developed Safety Regulatory Requirements (ESARRs) which have
been of the highest importance for the safe provision of air traffic services. In
accordance with Regulation (EC) No 550/2004, the Commission should identify and
adopt the relevant provisions of ESARRs in Union regulations. The ESARRs incorporated
in Commission Regulation (EC) No 2096/2005 of 20 December 2005 laying down
common requirements for the provision of air navigation services (4) form the basis of
these implementing rules.

(12) When adopting Regulation (EC) No 2096/2005, the Commission concluded that it
was not appropriate to repeat the ESARR 2 provisions on reporting and assessment of
safety occurrences in ATM, which are covered by Regulation (EU) No 996/2010 of the
European Parliament and the Council of 20 October 2010 on the investigation and
prevention of accidents and incidents in civil aviation and repealing Directive 94/56/EC
(5) and by Directive 2003/42/EC of the European Parliament and of the Council of 13
June 2003 on occurrence reporting in civil aviation (6). However, new provisions on
safety occurrences should be introduced in order to require a competent authority, as
defined by this Regulation, to check whether providers of air traffic services, and also
providers of communication, navigation or surveillance services, meet the arrangements
required to cover the reporting and assessment of such occurrences.

(13) It should be recognised in particular that, firstly, safety management is that
function of air navigation services which ensures that all safety risks have been
identified, assessed and satisfactorily mitigated, and that, secondly, a formal and
systematic approach to safety management and management systems, towards a total
system approach, will maximise safety benefits in a visible and traceable way. The
Agency should further evaluate the safety requirements of this Regulation and integrate
them into a common regulatory structure for civil aviation safety.

(14) Until the Agency has drawn up the implementing measures transposing the relevant
standards of the International Civil Aviation Organisation (ICAO) into Union implementing
measures, acceptable means of compliance, certification specifications and guidance
material, air navigation service providers should operate in compliance with the relevant
ICAO standards. With a view to facilitating the cross—border provision of air navigation
services, and until the finalisation of the work of the Agency to draw up the relevant
measures transposing the ICAO standards, the Member States, the Commission and the
Agency, acting in close cooperation with Eurocontrol where relevant, should work
towards minimising the differences notified by Member States in the application of ICAO
standards in the field of air navigation services in order to reach a common set of
standards between Member States within the single European sky.

(15) Different national arrangements as to liability should not prevent air navigation
service providers from entering into agreements on the cross—border provision of
services, once the air navigation service providers have set up arrangements to cover
losses for damages arising from liabilities under the applicable law. The method
employed should comply with the requirements of national law. Member States which
allow the provision of air navigation services in all or part of the airspace under their
responsibility without certification in accordance with Regulation (EC) No 550/2004
should cover the liabilities of those air navigation service providers.
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(16) The Agency should further evaluate the provisions of this Regulation, in particular
those related to the safety assessment of changes to the provision of air navigation
services by the certified organisation and engineering and technical personnel, and issue
an opinion to adapt them towards a total system approach, taking into account the
integration of these provisions into a future common regulatory structure for civil aviation
safety and the experience gained by stakeholders and competent authorities in the field
of safety oversight.

(17) Regulation (EC) No 551/2004 of the European Parliament and of the Council of 10
March 2004 on the organisation and use of the airspace in the single European sky
(the airspace Regulation) (7) requires that specific functions called network functions are
to be set up to allow optimum use of airspace and scarce resources, while allowing
users maximum access to airspace as well as the ability to operate preferred
trajectories. As provided for in Regulation (EC) No 551/2004, Commission Regulation
(EU) No 677/2011 of 7 July 2011 laying down detailed rules for the implementation of
air traffic management (ATM) network functions and amending Regulation (EU) No
691/2010 (8) lays down the rights, obligations and responsibilities of the entity involved
in the provision of those functions.

(18) For the safe execution of certain network functions, the entity involved is subject to
certain requirements. These requirements aim to ensure that the entity or organisation
operates in a safe manner and they are laid down in Annex VI Regulation (EU) No
677/2011. These are organisation safety requirements which are very similar to the
general requirements for the provision of air navigation services laid down in Annex | to
this Regulation but adapted to the safety responsibilities of the network functions.

(19) Regulation (EC) No 2096/2005 should therefore be repealed.

(20) Commission Regulation (EC) No 482/2008 of 30 May 2008 establishing a software
safety assurance system to be implemented by air navigation service providers and
amending Annex Il to Regulation (EC) No 2096/2005 (9) and Commission Regulation
(EU) No 691/2010 of 29 July 2010 laying down a performance scheme for air
navigation services and network functions and amending Regulation (EC) No 2096/2005
laying down common requirements for the provision of air navigation services (10)
should be amended in order to be adapted to this Regulation.

(21) The measures provided for in this Regulation are in accordance with the opinion of
the Single Sky Committee established by Article 5 of Regulation (EC) No 549/2004,

HAS ADOPTED THIS REGULATION:
Article 1 Subject matter and scope

This Regulation lays down the common requirements for the provision of air navigation
services.

However, unless Annex | or Il makes provision to the contrary, those common
requirements shall not apply to:

(a) activities other than the provision of air navigation services by a provider of such
services;

(b) resources allocated to activities outside the provision of air navigation services.

Article 2 Definitions

For the purposes of this Regulation, the definitions in Article 2 of Regulation (EC) No
549/2004 and Article 3 of Regulation (EC) No 216/2008 apply. However, the definition
of ‘certificate’ in Article 2(15) of Regulation (EC) No 549/2004 does not apply.

The following definitions also apply:

(1) ‘aerial work’ means an aircraft operation in which an aircraft is used for specialised
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services such as agriculture, construction, photography, surveying, observation and
patrol, search and rescue or aerial advertisement;

(2) ‘commercial air transport’ means any aircraft operation involving the transport of
passengers, cargo or mail for remuneration or hire;

(3) ‘functional system’ means a combination of systems, procedures and human
resources organised to perform a function within the context of ATM;

(4) ‘general aviation’ means any civil aircraft operation other than aerial work or
commercial air transport;

(5) ‘national supervisory authority’ means the body or bodies nominated or established
by Member States as their national supervisory authority pursuant to Article 4(1) of
Regulation (EC) No 549/2004;

(6) ‘hazard’ means any condition, event, or circumstance which could induce an
accident;

(7) ‘organisation’ means an entity providing air navigation services;

(8) ‘operating organisation’ means an organisation responsible for the provision of
engineering and technical services supporting air traffic, communication, navigation or
surveillance services;

(9) ‘risk’ means the combination of the overall probability, or frequency of occurrence
of a harmful effect induced by a hazard and the severity of that effect;

(10) ‘safety assurance’ means all planned and systematic actions necessary to provide
adequate confidence that a product, a service, an organisation or a functional system
achieves acceptable or tolerable safety;

(11) ‘safety objective’ means a qualitative or quantitative statement that defines the
maximum frequency or probability at which a hazard can be expected to occur;

(12) ‘safety requirement’ means a risk-mitigation means, defined from the
risk-mitigation strategy that achieves a particular safety objective, including
organisational, operational, procedural, functional, performance, and interoperability
requirements or environment characteristics;

(13) ‘services’ means either an air navigation service or a bundle of such services;

(14) ‘pan—European air navigation service’ means an air navigation service which is
designed and established for users within most or all Member States and which may
also extend beyond the airspace of the territory to which the Treaty applies.

(15) ‘air navigation service provider’ means any public or private entity providing ANS for
general air traffic, including an organisation having applied for a certificate to provide
such services.

Article 3 Competent authority for certification

1. For the purpose of this Regulation, the competent authority for the certification of air
navigation service providers shall be:

(a) for organisations having their principal place of operation and, if any, their
registered office located in a Member State, the national supervisory authority nominated
or established by that Member State;

(b) for organisations providing air navigation services in the airspace of the territory to
which the Treaty applies and having their principal place of operation and, if any, their
registered office located outside the territory subject to the provisions of the Treaty, the
Agency;

(c) for organisations providing pan—European air navigation services in the airspace of
the territory to which the Treaty applies, the Agency.

2. The competent authority for safety oversight shall be the authority determined in
accordance with Article 3 of Commission Implementing Regulation (EU) No 1034/2011

(11).
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Article 4 Granting of certificates

1. In order to obtain the certificate necessary to provide air navigation services, and
without prejudice to Article 7(5) of Regulation (EC) No 550/2004, organisations shall
comply with:

(a) the general requirements for the provision of air navigation services set out in Annex
l;

(b) the additional specific requirements set out in Annexes Il to V according to the type
of service they provide.

2. A competent authority shall verify an organisation’s compliance with the common
requirements before issuing a certificate to it.

3. An organisation shall comply with the common requirements no later than at the
time at which the certificate is issued pursuant to:

(a) Article 7 of Regulation (EC) No 550/2004;

(b) Article 8b(2) and Article 22a(b) and (c) of Regulation (EC) No 216/2008.

Article 5 Derogations

1. By way of derogation from Article 4(1), certain air navigation service providers may
elect not to avail themselves of the opportunity to provide cross—border services and
may waive the right to mutual recognition within the single European sky.

They may, in those circumstances, apply for a certificate which is limited to the
airspace under the responsibility of the Member State referred to in Article 7(2) of
Regulation (EC) No 550/2004.

2. In order to make an application as referred to in paragraph 1, a provider of air
traffic services shall provide services or plan to provide them only with respect to one
or more of the following categories:

(a) aerial work;

(b) general aviation;

(c) commercial air transport limited to aircraft with less than 10 tonnes of maximum
take—off mass or less than 20 passenger seats;

(d) commercial air transport with less than 10 000 movements per year, regardless of
the maximum take—off mass and the number of passenger seats; ‘movements’ being
counted as the sum of take—offs and landings and calculated as an average over the
previous three years.

In order to make such an application, an air navigation service provider other than a
provider of air traffic services shall have a gross annual turnover of EUR 1 000 000 or
less in relation to the services it provides or plans to provide.

Where, owing to objective practical reasons, an air navigation service provider is unable
to provide evidence that it meets those qualifying criteria, the competent authority may
accept analogous figures or forecasts in relation to the ceilings defined in the first and
the second subparagraphs.

When submitting such an application, the air navigation service provider shall submit to
the competent authority, at the same time the relevant evidence regarding the qualifying
criteria.

3. The competent authority may grant specific derogations to applicants who fulfil the
qualifying criteria of paragraph 1, commensurately with their contribution to ATM in the
airspace under the responsibility of the Member State concerned.

Those derogations may relate only to the requirements set out in Annex |.

However, no derogation shall be granted for the following requirements:

(a) technical and operational competence and capability (point 1);

(b) safety management (point 3.1);

(c) human resources (point 5);

(d) open and transparent provision of air navigation services (point 8.1).
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4. In addition to the derogations provided for in paragraph 3, the competent authority
may grant derogations to applicants who provide aerodrome flight information services
by operating regularly not more than one working position at any aerodrome. It shall do
so commensurately with the applicants’ contribution to ATM in the airspace under the
responsibility of the Member State concerned.

Those derogations may relate only to the following requirements of point 3 of Annex Il
(a) safety management responsibility and external services and supplies (point 3.1.2(b)
and (e));

(b) safety surveys (point 3.1.3(a));

(c) safety requirements for risk assessment and mitigation with regard to changes (point
3.2).

5. No derogations shall be granted from the requirements in Annexes Ill, IV or V.

6. In accordance with Annex |l of Regulation (EC) No 550/2004, the competent
authority shall:

(a) specify the nature and the scope of the derogation in the conditions attached to the
certificate by indicating its legal basis;

(b) limit the validity of the certificate in time, where considered necessary for oversight
pUrposes;

(c) monitor whether the air navigation service providers continue to qualify for the
derogation.

Article 6 Demonstration of compliance

1. Organisations shall provide all the relevant evidence to demonstrate compliance with
the applicable common requirements at the request of the competent authority.
Organisations may make full use of existing data.

2. A certified organisation shall notify the competent authority of planned changes to its
provision of air navigation services which may affect its compliance with the applicable
common requirements or with the conditions attached to the certificate, where
applicable.

3. Where a certified organisation no longer complies with the applicable common
requirements or, where applicable, with the conditions attached to the certificate, the
competent authority shall, within one month of the date of discovering the
non—compliance, require the organisation to take corrective action.

That decision shall immediately be notified to the relevant organisation.

The competent authority shall check that the corrective action has been implemented
before notifying its approval to the relevant organisation.

Where the competent authority considers that corrective action has not been properly
implemented within the timetable agreed with the organisation, it shall take appropriate
enforcement measures as provided for in Article 7(7) of Regulation (EC) No 550/2004
and Article 10, Article 22a(d), and Articles 25 and 68 of Regulation (EC) No 216/2008,
while taking into account the need to ensure the continuity of air navigation services.

Article 7 Facilitation of compliance monitoring

Organisations shall facilitate inspections and surveys by the competent authority or by a
qualified entity acting on the latter's behalf, including site visits and visits without prior
notice.

The authorised persons shall be empowered to perform the following acts:

(a) to examine the relevant records, data, procedures and any other material relevant to
the provision of air navigation services;

(b) to take copies of or extracts from such records, data, procedures and other
material;
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(c) to ask for an oral explanation on site;

(d) to enter relevant premises, lands or means of transport.

Such inspections and surveys, when conducted by a competent authority or by a
qualified entity acting on their behalf, shall be carried out in compliance with the legal
provisions of the Member State in which they are to be undertaken.

Article 8 Ongoing compliance

The competent authority shall, on the basis of the evidence at its disposal, monitor
annually the ongoing compliance of the organisations which it has certified.

To that end, the competent authority shall establish and update annually an indicative
inspection programme which covers all the providers it has certified and which is based
on an assessment of the risks associated with the different operations constituting the
air navigation services provided. It shall consult the organisation concerned as well as
any other competent authority concerned, if appropriate, before establishing such a
programme.

The programme shall indicate the envisaged interval of the inspections of the different
sites.

Article 9 Safety regulation of engineering and technical personnel

With regard to the provision of air traffic, communication, navigation or surveillance
services, the competent authority or any other authority designated by a Member State
to fulfil this task shall:

(a) issue appropriate safety rules for engineering and technical personnel who undertake
operational safety—related tasks;

(b) ensure adequate and appropriate safety oversight of the engineering and technical
personnel assigned by any operating organisation to undertake operational safety—related
tasks;

(c) on reasonable grounds and after due enquiry, take appropriate action in respect of
the operating organisation and/or its technical and engineering personnel who do not
comply with the requirements of point 3.3 of Annex Il;

(d) verify that appropriate methods are in place to ensure that third parties assigned to
operational safety-related tasks comply with the requirements of point 3.3 of Annex Il.

Article 10 Peer review procedure

1. The Commission, acting in cooperation with the Member States and the Agency may
arrange peer reviews of national supervisory authorities in accordance with paragraphs 2
to 6.

2. A peer review shall be carried out by a team of national experts and, where
appropriate, observers from the Agency.

A team shall be comprised of experts coming from at least three different Member
States and the Agency.

Experts shall not participate in peer reviews in the Member State where they are
employed.

The Commission shall establish and maintain a pool of national experts, designated by
Member States, which shall cover all aspects of the common requirements as listed in
Article 6 of Regulation (EC) No 550/2004.

3. Not less than three months before a peer review, the Commission shall inform the
Member State and the national supervisory authority concerned of the peer review, the
date on which it is scheduled to take place and the identity of the experts taking part
in_it.
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The Member State whose national supervisory authority is subject to review shall
approve the team of experts before it may carry out the review.

4. Within a period of three months from the date of the review, the review team shall
draw up, by consensus, a report which may contain recommendations.

The Commission shall convene a meeting with the Agency, the experts and the national
supervisory authority to discuss that report.

5. The Commission shall forward the report to the Member State concerned.

The Member State may, within three months from the date of receipt of the report,
present its observations.

Those observations shall include, where relevant, the measures which the Member State
has taken or intends to take to respond to the review within a given timescale. W

Unless otherwise agreed with the Member State concerned, the report and the follow—up
shall not be published.

6. The Commission shall inform the Member States through the Single Sky Committee
of the main findings of these reviews on an annual basis.

Article 11 Transitional provisions

1. Air navigation service providers holding a certificate issued in accordance with
Regulation (EC) No 2096/2005 on the date of entry into force of this Regulation shall
be deemed to hold a certificate issued in accordance with this Regulation.

2. Applicants for an air navigation service providers’ certificate which submitted their
application before the date of entry into force of this Regulation and were not already
issued with a certificate on that date shall show compliance with the provisions of this
Regulation before the certificate is issued.

3. Where organisations, for which the competent authority will be the Agency in
accordance with Article 3, have applied to a national supervisory authority of a Member
State for the issue of a certificate before the date entry into force of this Regulation,
the national supervisory authority shall finalise the certification process in coordination
with the Agency and transfer the file to the Agency upon the issue of the certificate.

Article 12 Repeal

Regulation (EC) No 2096/2005 is repealed.

Article 13 Amendment to Regulation (EC) No 482/2008

Regulation (EC) No 482/2008 is amended as follows:

(1) in Article 4(5), the reference to ‘Regulation (EC) No 2096/2005 is replaced by a
reference to ‘Commission Implementing Regulation (EU) No 1035/2011 (12).

(2) Article 6 is deleted;

(3) in Annex I, in points 1 and 2, the reference to ‘Regulation (EC) No 2096/2005  is
replaced by a reference to ‘Implementing Regulation (EU) No 1035/2011".

Article 14 Amendment to Regulation (EU) No 691/2010

In Regulation (EU) No 691/2010, Article 25 is deleted.

Article 15 Entry into force

This Regulation shall enter into force on the 20th day following its publication in the

Official Journal of the European Union.
This Regulation shall be binding in its entirety and directly applicable in all Member
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States.
ANNEX | General requirements for the provision of air navigation services

1. TECHNICAL AND OPERATIONAL COMPETENCE AND CAPABILITY

Air navigation service providers shall be able to provide their services in a safe,
efficient, continuous and sustainable manner consistent with any reasonable level of
overall demand for a given airspace. To this end, they shall maintain adequate
technical and operational capacity and expertise.

2. ORGANISATIONAL STRUCTURE AND MANAGEMENT

2.1. Organisational structure

Air navigation service providers shall set up and manage their organisation according to
a structure that supports the safe, efficient and continuous provision of air navigation
services.

The organisational structure shall define:

(a) the authority, duties and responsibilities of the nominated post holders, in particular
of the management personnel in charge of safety, quality, security, finance and human
resources related functions;

(b) the relationship and reporting lines between different parts and processes of the
organisation.

2.2. Organisational management

2.2.1. Business plan

Air navigation service providers shall produce a business plan covering a minimum
period of five years. The business plan shall:

(a) set out the overall aims and goals of the air navigation service provider and its
strategy towards achieving them in consistency with any overall longer term plan of the
air navigation service provider and with relevant Union requirements for the development
of infrastructure or other technology;

(b) contain appropriate performance targets in terms of safety, capacity, environment
and cost—efficiency, as may be applicable.

The information listed in points (a) and (b) shall be consistent with the national or
functional airspace block performance plan referred to in Article 11 of Regulation (EC)
No 549/2004 and, as far as safety data is concerned, consistent with the State Safety
Programme referred to in Standard 2.27.1 of Annex 11 to the Convention on
International Civil Aviation, Amendment 47B from 20 July 2009 as applicable.

Air navigation service providers shall produce safety and business justifications for major
investment projects including, where relevant, the estimated impact on the appropriate
performance targets referred to in point (b) and identifying investments stemming from
the legal requirements associated with the implementation of the Single European Sky
ATM Research Programme (SESAR).

2.2.2. Annual plan

Air navigation service providers shall produce an annual plan covering the forthcoming
year which shall specify further the features of the business plan and describe any
changes to it.

The annual plan shall cover the following provisions on the level and quality of service,
such as the expected level of capacity, safety, environment and cost—efficiency, as may
be applicable:

(a) information on the implementation of new infrastructure or other developments and
a statement how they will contribute to improving the performance of the air navigation
service provider, including level and quality of services;
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(b) performance indicators consistent with the national or functional airspace block
performance plan referred to in Article 11 of Regulation (EC) No 549/2004 against
which the performance level and quality of service may be reasonably assessed;

(c) information on the measures foreseen to mitigate the safety risks identified in the
safety plan of the air navigation service provider, including safety indicators to monitor
safety risk and, where appropriate, the estimated cost of mitigation measures;

(d) the air navigation service provider’s expected short—term financial position as well as
any changes to or impacts on the business plan.

2.2.3. Performance part of the plans

The air navigation service provider shall make the content of the performance part of
the business plan and of the annual plan available to the Commission on request under
the conditions set by the competent authority in accordance with national law.

3. SAFETY AND QUALITY MANAGEMENT

3.1. Safety management

Air navigation service providers shall manage the safety of all their services. In doing
so, they shall establish formal interfaces with all stakeholders which may influence
directly the safety of their services.

Air navigation service providers shall develop procedures for managing safety when
introducing new functional systems or changing the existing functional systems.

3.2. Quality management system

Air navigation service providers shall have in place a quality management system which
covers all air navigation services that they provide, according to the following principles.
The quality management system shall:

(a) define the quality policy in such a way as to meet the needs of different users as
closely as possible;

(b) set up a quality assurance programme that contains procedures designed to verify
that all operations are being conducted in accordance with applicable requirements,
standards and procedures;

(c) provide evidence of the functioning of the quality management system by means of
manuals and monitoring documents;

(d) appoint management representatives to monitor compliance with, and adequacy of,
procedures to ensure safe and efficient operational practices;

(e) perform reviews of the quality management system in place and take remedial
actions, as appropriate.

An EN ISO 9001 certificate, issued by an appropriately accredited organisation, covering
the air navigation services of the provider shall be considered as a sufficient means of
compliance. The air navigation service provider shall accept the disclosure of the
documentation related to the certification to the competent authority upon the latter’s
request.

Air navigation service providers may integrate safety, security and quality management
systems into their management system.

3.3. Operations manuals

Air navigation service providers shall provide and keep up—to—date operations manuals
relating to the provision of their services for the use and guidance of operations
personnel.

They shall ensure that:

(a) operations manuals contain the instructions and information required by the
operations personnel to perform their duties;

(b) relevant parts of the operations manuals are accessible to the personnel concerned;
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(c) the operations personnel are expeditiously informed of amendments to the
operations manual applying to their duties as well as of their entry into force.

4. SECURITY

Air navigation service providers shall establish a security management system to ensure:
(a) the security of their facilities and personnel so as to prevent unlawful interference
with the provision of air navigation services;

(b) the security of operational data they receive or produce or otherwise employ, so
that access to it is restricted only to those authorised.

The security management system shall define:

(a) the procedures relating to security risk assessment and mitigation, security
monitoring and improvement, security reviews and lesson dissemination;

(b) the means designed to detect security breaches and to alert personnel with
appropriate security warnings;

(c) the means of containing the effects of security breaches and to identify recovery
action and mitigation procedures to prevent reoccurrence.

Air navigation service providers shall ensure the security clearance of their personnel, if
appropriate, and coordinate with the relevant civil and military authorities to ensure the
security of their facilities, personnel and data.

The safety, quality and security management systems may be designed and operated
as an integrated management system.

5. HUMAN RESOURCES

Air navigation service providers shall employ appropriately skilled personnel to ensure the
provision of air navigation services in a safe, efficient, continuous and sustainable
manner. In this context, they shall establish policies for the recruitment and training of
personnel.

6. FINANCIAL STRENGTH

6.1. Economic and financial capacity

Air navigation service providers shall be able to meet their financial obligations, such as
fixed and variable costs of operation or capital investment costs. They shall use an
appropriate cost accounting system. They shall demonstrate their abilities through the
annual plan as referred to in point 2.2.2 as well as through balance sheets and
accounts as practicable under their legal statute.

6.2. Financial audit

In accordance with Article 12(2) of Regulation (EC) No 550/2004, air navigation service
providers shall demonstrate that they are undergoing an independent audit on a regular
basis.

7. LIABILITY AND INSURANCE COVER

Air navigation service providers shall have in place arrangements to cover their liabilities
arising from applicable law.

The method employed to provide the cover shall be appropriate to the potential loss
and damage in question, taking into account the legal status of the organisation and
the level of commercial insurance cover available.

An air navigation service provider which avails itself of the services of another air
navigation service provider shall ensure that the agreements cover the allocation of
liability between them.

8. QUALITY OF SERVICES
8.1. Open and transparent provision of air navigation services
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Air navigation service providers shall provide air navigation services in an open and
transparent manner. They shall publish the conditions of access to their services and
establish a formal consultation process with the users of air navigation services on a
regular basis, either individually or collectively, and at least once a year.

Air navigation service providers shall not discriminate on the grounds of the nationality
or identity of the user or the class of users in accordance with applicable Union law.

8.2. Contingency plans

Air navigation service providers shall have in place contingency plans for all the air
navigation services they provide in the case of events which result in significant
degradation or interruption of their operations.

9. REPORTING REQUIREMENTS

Air navigation service providers shall be able to provide an annual report of their
activities to the relevant competent authority.

That annual report shall cover their financial results without prejudice to Article 12 of
Regulation (EC) No 550/2004, as well as their operational performance and any other
significant activities and developments in particular in the area of safety.

The annual report shall include as a minimum:

(a) an assessment of the level of performance of air navigation services generated:;

(b) the performance of the air navigation service provider compared to the performance
targets established in the business plan referred to in point 2.2.1, reconciling actual
performance against the annual plan by using the indicators of performance established
in the annual plan;

(c) provide an explanation for differences with the targets, and identify measures for
closing any gaps during the reference period referred to in Article 11 of Regulation (EC)
No 549/2004;

(d) developments in operations and infrastructure;

(e) the financial results, as long as they are not published separately in accordance
with Article 12(1) of Regulation (EC) No 550/2004;

(f) information about the formal consultation process with the users of its services;

(g) information about the human resources policy.

Air navigation service providers shall make the content of the annual report available to
the Commission and the Agency on request and to the public under the conditions set
by the competent authority in accordance with national law.

ANNEX Il Specific requirements for the provision of air traffic services

1. OWNERSHIP

Providers of air traffic services shall notify to the competent authorities referred to in
Article 7(2) of Regulation (EC) No 550/2004:

(a) their legal status, their ownership structure and any arrangements having a
significant impact on control over their assets;

(b) any links with organisations not involved in the provision of air navigation services,
including commercial activities in which they are engaged either directly or through
related undertakings, which account for more than 1 % of their expected revenue;
furthermore, they shall notify any change of any single shareholding which represents 10
% or more of their total shareholding.

Providers of air traffic services shall take all necessary measures to prevent any
situation of conflict of interests that could compromise the impartial and objective
provision of their services.

2. OPEN _AND TRANSPARENT PROVISION OF SERVICES
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In addition to point 8.1 of Annex | and where a Member State decides to organise the
provision of specific air traffic services in a competitive environment, that Member State
may take all appropriate measures to ensure that the providers of these specific air
traffic services shall neither engage in conduct that would have as its object or effect
the prevention, restriction or distortion of competition, nor shall they engage in conduct
that amounts to an abuse of a dominant position in accordance with applicable
national and Union law.

3. SAFETY OF SERVICES

3.1. Safety management system (SMS)

3.1.1. General safety requirements

Providers of air traffic services shall, as an integral part of the management of their
services, have in place a safety management system (SMS) which:

(a) ensures a formalised, explicit and proactive approach to systematic safety
management in meeting their safety responsibilities within the provision of their services;
operates in respect of all their services and the supporting arrangements under its
managerial control; and includes, as its foundation, a statement of safety policy
defining the organisation’s fundamental approach to managing safety (safety
management);

(b) ensures that everyone involved in the safety aspects of the provision of air traffic
services has an individual safety responsibility for their own actions; that managers are
responsible for the safety performance of their respective departments or divisions and
that the top management of the provider carries an overall safety responsibility (safety
responsibility);

(c) ensures that the achievement of satisfactory safety in air traffic services shall be
afforded the highest priority (safety priority);

(d) ensures that while providing air traffic services, the principal safety objective is to
minimise its contribution to the risk of an aircraft accident as far as reasonably
practicable (safety objective).

3.1.2. Requirements for safety achievement

Within the operation of the SMS, providers of air traffic services shall:

(a) ensure that personnel are adequately trained and competent for the job they are
required to do, in addition to being properly licensed if so required and satisfying
applicable medical fitness requirements (competency);

(b) ensure that a safety management function is identified with organisational
responsibility for development and maintenance of the SMS; ensure that this point of
responsibility is independent of line management, and accountable directly to the
highest organisational level. However, in the case of small organisations where a
combination of responsibilities may prevent sufficient independence in this regard, the
arrangements for safety assurance shall be supplemented by additional independent
means; and ensure that the top management of the service provider organisation is
actively involved in ensuring safety management (safety management responsibility);

(c) ensure that, wherever practicable, quantitative safety levels are derived and are
maintained for all functional systems (quantitative safety levels);

(d) ensure that the SMS is systematically documented in a manner which provides a
clear linkage to the organisation’s safety policy (SMS documentation);

(e) ensure adequate justification of the safety of the externally provided services and
supplies, having regard to their safety significance within the provision of its services
(external services and supplies);

(f) ensure that risk assessment and mitigation is conducted to an appropriate level to
ensure that due consideration is given to all aspects of the provision of ATM (risk
assessment and mitigation). As far as changes to the ATM functional system are
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concerned, point 3.2 shall apply;

(g) ensure that ATM operational or technical occurrences which are considered to have
significant safety implications are investigated immediately, and any necessary corrective
action is taken (safety occurrences). They shall also demonstrate that they have
implemented the requirements on the reporting and assessment of safety occurrences in
accordance with applicable national and Union law.

3.1.3. Requirements for safety assurance

Within the operation of the SMS, providers of air traffic services shall ensure that:

(a) safety surveys are carried out as a matter of routine, to recommend improvements
where needed, to provide assurance to managers of the safety of activities within their
areas and to confirm compliance with the relevant parts of the SMS (safety surveys);
(b) methods are in place to detect changes in functional systems or operations which
may suggest any element is approaching a point at which acceptable standards of
safety can no longer be met, and that corrective action is taken (safety monitoring);

(c) safety records are maintained throughout the SMS operation as a basis for providing
safety assurance to all associated with, responsible for or dependent upon the services
provided, and to the competent authority (safety records).

3.1.4. Requirements for safety promotion

Within the operation of the SMS, providers of air traffic services shall ensure that:

(a) all personnel are aware of the potential safety hazards connected with their duties
(safety awareness);

(b) the lessons arising from safety occurrence investigations and other safety activities
are disseminated within the organisation at management and operational levels (lesson
dissemination);

(c) all personnel are actively encouraged to propose solutions to identified hazards, and
changes are made to improve safety where they appear needed (safety improvement).

3.2. Safety requirements for risk assessment and mitigation with regard to changes
3.2.1. Section 1

Within the operation of the SMS, providers of air traffic services shall ensure that hazard
identification as well as risk assessment and mitigation are systematically conducted for
any changes to those parts of the ATM functional system and supporting arrangements
within their managerial control, in a manner which addresses:

(a) the complete life cycle of the constituent part of the ATM functional system under
consideration, from initial planning and definition to post—-implementation operations,
maintenance and decommissioning;

(b) the airborne, ground and, if appropriate, spatial components of the ATM functional
system, through cooperation with responsible parties;

(c) the equipment, procedures and human resources of the ATM functional system, the
interactions between these elements and the interactions between the constituent part
under consideration and the remainder of the ATM functional system.

3.2.2. Section 2

The hazard identification, risk assessment and mitigation processes shall include:

(a) a determination of the scope, boundaries and interfaces of the constituent part
being considered, as well as the identification of the functions that the constituent part
is to perform and the environment of operations in which it is intended to operate;

(b) a determination of the safety objectives to be placed on the constituent part,
incorporating:

(i) an identification of ATM-related credible hazards and failure conditions, together with
their combined effects;
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(ii) an assessment of the effects they may have on the safety of aircraft, as well as an
assessment of the severity of those effects, using the severity classification scheme set
out in Section 4;

(iii) a determination of their tolerability, in terms of the hazard’s maximum probability of
occurrence, derived from the severity and the maximum probability of the hazard’s
effects, in a manner consistent with Section 4;

(c) the derivation, as appropriate, of a risk mitigation strategy which:

(i) specifies the defences to be implemented to protect against the risk—bearing
hazards;

(i) includes, as necessary, the development of safety requirements potentially bearing
on the constituent part under consideration, or other parts of the ATM functional
system, or environment of operations;

(iii) presents an assurance of its feasibility and effectiveness;

(d) verification that all identified safety objectives and safety requirements have been
met:

(i) prior to its implementation of the change;

(ii) during any transition phase into operational service;
(iii) during its operational life;
(iv) during any transition phase until decommissioning.

3.2.3. Section 3

The results, associated rationales and evidence of the risk assessment and mitigation
processes, including hazard identification, shall be collated and documented in a
manner which ensures that:

(a) complete arguments are established to demonstrate that the constituent part under
consideration, as well as the overall ATM functional system are, and will remain
tolerably safe by meeting allocated safety objectives and requirements. This shall
include, as appropriate, specifications of any predictive, monitoring or survey techniques
being used;

(b) all safety requirements related to the implementation of a change are traceable to
the intended operations/functions.

3.2.4. Section 4 Hazard identification and severity assessment

A systematic identification of the hazards shall be conducted. The severity of the
effects of hazards in a given environment of operations shall be determined using the
classification scheme set out in the following table, while the severity classification shall
rely on a specific argument demonstrating the most probable effect of hazards, under
the worst—case scenario.

Severity class Effect on operations
Accident as defined in Article 2 of
Regulation (EU) No 996/2010 of the
European Parliament and of the Council
(1).

2 incident as defined in Article 2 of
(Serious) Regulation (EU) No 996/2010.
incident associated with the operation of
an aircraft, in which the safety of the

’
(Most severe)

3 . .
(Major) alrclraft may have been Fgmpromlsed,
having led to a near collision between
aircrafts, with ground or obstacles.
4 incident involving circumstances indicating
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that an accident, a serious or major
incident could have occurred, if the risk
(Significant) had not been managed within safety
margins, or if another aircraft had been
in the vicinity.

5

No immediate effect on safety.
(Least severe)

In order to deduce the effect of a hazard on operations and to determine its severity,
the systematic approach/process shall include the effects of hazards on the various
elements of the ATM functional system, such as the air crew, the air traffic controllers,
the aircraft functional capabilities, the functional capabilities of the ground part of the
ATM functional system, and the ability to provide safe air traffic services.

Risk classification scheme

Safety objectives based on risk shall be established in terms of the hazard’s maximum
probability of occurrence, derived both from the severity of its effect, and from the
maximum probability of the hazard’s effect.

As a necessary complement to the demonstration that established quantitative objectives
are met, additional safety management considerations shall be applied so that more
safety is added to the ATM system, whenever reasonable.

3.2.5. Section 5 Software safety assurance system
Within the operation of the SMS, a provider of air traffic services shall implement a
software safety assurance system in accordance with Regulation (EC) No 482/2008.

3.3. Safety requirements for engineering and technical personnel undertaking operational
safety related tasks

Providers of air traffic services shall ensure that technical and engineering personnel
including personnel of subcontracted operating organisations who operate and maintain
ATM equipment approved for their operational use have and maintain sufficient
knowledge and understanding of the services they are supporting, of the actual and
potential effects of their work on the safety of those services, and of the appropriate
working limits to be applied.

With regard to the personnel involved in safety-related tasks including personnel of
subcontracted operating organisations, providers of air traffic services shall document
the adequacy of the competence of the personnel; the rostering arrangements in place
to ensure sufficient capacity and continuity of service; the personnel qualification
schemes and policy, the personnel training policy, training plans and records as well as
arrangements for the supervision of non—qualified personnel. They shall have procedures
in place for cases where the physical or mental condition of the personnel is in doubt.
Providers of air traffic services shall maintain a register of information on the numbers,
status and deployment of the personnel involved in safety related tasks.

That register shall:

(a) identify the accountable managers for safety-related functions;

(b) record the relevant qualifications of technical and operational personnel, against
required skills and competence requirements;

(c) specify the locations and duties to which technical and operational personnel are
assigned, including any rostering methodology.

4. WORKING METHODS AND OPERATING PROCEDURES
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Providers of air traffic services shall be able to demonstrate that their working methods
and operating procedures are compliant with the standards in the following annexes to
the Convention on International Civil Aviation as far as they are relevant for the provision
of air traffic services in the airspace concerned:

(a) Annex 2 on rules of the air in its 10th edition of July 2005, including all
amendments up to No 42;

(b) Annex 10 on aeronautical telecommunications, Volume Il on communication
procedures including those with PANS Status in its sixth edition of October 2001,
including all amendments up to No 85;

(c) Annex 11 on air traffic services in its 13th edition of July 2001, including all
amendments up to No 47-B.

ANNEX Il Specific requirements for the provision of meteorological services

1. TECHNICAL AND OPERATIONAL COMPETENCE AND CAPABILITY

Providers of meteorological services shall ensure that the meteorological information,
necessary for the performance of their respective functions and in a form suitable for
users, is made available to:

(a) operators and flight crew members for pre—flight and in—flight planning;

(b) providers of air traffic services and flight information services;

(c) search and rescue services units;

(d) aerodromes.

Providers of meteorological services shall confirm the level of attainable accuracy of the
information distributed for operations, including the source of such information, whilst
also ensuring that such information is distributed in a sufficiently timely manner, and
updated as required.

2. WORKING METHODS AND OPERATING PROCEDURES

Providers of meteorological services shall be able to demonstrate that their working
methods and operating procedures are compliant with the standards in the following
annexes to the Convention on International Civil Aviation as far as they are relevant for
the provision of meteorological services in the airspace concerned:

(a) Annex 3 on meteorological service for international air navigation in its 17th edition
of July 2010, including all amendments up to No 75;

(b) Annex 11 on air traffic services in its 13th edition of July 2001, including all
amendments up to No 47-B;

(c) Annex 14 on aerodromes in the following versions:

(i) Volume | on aerodrome design and operations in its 5th edition of July 2009,
including all amendments up to No 10-B;

(i) Volume Il on heliports in its 3rd edition of July 2009, including all amendments up
to No 4.

ANNEX IV Specific requirements for the provision of aeronautical information services

1. TECHNICAL AND OPERATIONAL COMPETENCE AND CAPABILITY

Providers of aeronautical information services shall ensure that information and data is
available for operations in a form suitable for:

(a) flight operating personnel, including flight crew, as well as flight planning, flight
management systems and flight simulators;

(b) providers of air traffic services which are responsible for flight information services,
aerodrome flight information services and the provision of pre—flight information.
Providers of aeronautical information services shall ensure the integrity of data and
confirm the level of accuracy of the information distributed for operations, including the
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source of such information, before such information is distributed.

2. WORKING METHODS AND OPERATING PROCEDURES

Providers of aeronautical information services shall be able to demonstrate that their
working methods and operating procedures are compliant with the standards in:

(a) Commission Regulation (EU) No 73/2010 (1);

(b) the following Annexes to the Convention on International Civil Aviation as far as they
are relevant for the provision of aeronautical information services in the airspace
concerned:

(i) Annex 3 on meteorological service for international air navigation in its 17th edition
of July 2010, including all amendments up to No 75;

(i) Annex 4 on aeronautical charts in its 11th edition of July 2009, including all
amendments up to No 56;

(iii) without prejudice to Regulation (EU) No 73/2010, Annex 15 on aeronautical
information services in its 13th edition of July 2010, including all amendments up to No
36.

ANNEX V Specific requirements for the provision of communication, navigation or
surveillance services

1. TECHNICAL AND OPERATIONAL COMPETENCE AND CAPABILITY

Providers of communication, navigation or surveillance services shall ensure the
availability, continuity, accuracy and integrity of their services.

Providers of communication, navigation or surveillance services shall confirm the quality
level of the services they are providing and shall demonstrate that their equipment is
regularly maintained and where required calibrated.

2. SAFETY OF SERVICES
Providers of communication, navigation or surveillance services shall comply with the
requirements of point 3 of Annex Il on the safety of services.

3. WORKING METHODS AND OPERATING PROCEDURES

Providers of communication, navigation or surveillance services shall be able to
demonstrate that their working methods and operating procedures are compliant with
the standards of Annex 10 on aeronautical telecommunications to the Convention on
International Civil Aviation in the following versions as far as they are relevant for the
provision of communication, navigation or surveillance services in the airspace
concerned:

(a) Volume | on radio navigation aids in its sixth edition of July 2006, including all
amendments up to No 85;

(b) Volume Il on communication procedures including those with PANS status in its sixth
edition of October 2001, including all amendments up to No 85;

© Volume Il on communications systems in its second edition of July 2007 including all
amendments up to No 85;

(d) Volume IV on surveillance radar and collision avoidance systems in its fourth edition
of July 2007, including all amendments up to No 85;

(e) Volume V on aeronautical radio frequency spectrum utilisation in its second edition
of July 2001, including all amendments up to No 85.
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gtojofof etot Flof tfsi (100 o|gh), ZE & ol 15402 &t & Ao|2 2 Hetel o
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=
o
o O
0
Kl
n
10

Ate Z=E35F SBAS 2 A|ZHSNT)F +2 2% o|Ab XtO|7} LIX|

3527 ZE/Ho|lE ZEAM

o
Zt2ms MER RE CIE A

[N

ol 232 S7|=0fof

rok

0
s
M

-

3.5.28 HIAIX S7|=t
A olAIXIS] A HIEoO wE A aEo AAHEE SNT2| 1x olz=3el S7|3t5t04 SBAS ¢l
oM & =ofof etet

G4 (1011011)

e
il

Symbol
{11100 |

clock

Cutput symbots
—— 500 symbols's

{Altemating GG

----L--

Fiewre B-11. Convolutional encoding

35210 ?l&dA/H 7S (PRN)
Zt PRN ZE= 27029 10230 E Mdd mfEel Giot G2E€ ZE=2-2 Wt 10238 E2] ==
Zolojol Btoh G2i AlAAE # B-230AM MdYst= AMH EE s & sohE G2 AlE
g X AHAIA dH=ofo} etot

Ztztel G1 & G2 AEAE 108 Al

| = =T
71M AIEE 2| X| AE{of| CfEr Qlad

K

E ZX|AH2| 10ctolMel E3oz Folx[ojof st=dl,
E

0 IH 2 AZE gX|AH ChZ Etel 2E=2-2 ddo|ch
a G , 10Et
b) G2: 2':F 3¢k BTF 8T 9FF 10T

Gl ¥ G2 A|=ZE HX|AES —’7‘—7| A= “111111111170| C}.
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Tahle B-23. SBAS PRN codes

Furst 10 SBAS chups

PRN G2 delay {Leftmost bit represents first
code number {chips) transmitted chip, binary )
120 145 1101 110401
121 175 101011110
122 52 1101001000
123 21 1101100101
124 237 1110000
125 235 111000001
126 BE6 1011
127 b57 10001 10000
128 634 10100101
129 762 101010111
130 355 1100011110
131 1012 1010010110
132 176 1010101111
133 603 100110
134 130 10001 11001
135 359 101110001
136 595 1000011111
137 68 111111000
138 386 1011010111

3531 Zo Q9oF
2E HAX= HAIX a2 B-122F Zo| HAIX] S8 AHX|
ZAHCRC)Z T+M =t

K
In

2=, doly &

A
o
o
it

DIRECTIOMN OF DATA FLOW FROM SATELLITE
MOCET SIGNIFICANT BIT (MSE) TRANSMITTED FIRET

250 BITS/SECOMND

r 1

BT
[ 212-BIT DATA FIELD { GRC
i &

e 5-BIT MESSAGE TYPE IDENTIFIER [0=63)

8-BIT PREAMBLE OF 24 BITS TOTAL IN 3-CONTIGUOUS BLOGKS

Figure B-12. Data block format

3532 Z2|¥2, Z2[WE22 3ol AKXl E522 FLHE 01010011, 10011010, 11000110 H|
E AMAAZ FHECEH OHE & 24H|E Z2|W S92 A[E2 6 GPSAHE=Ze of F1t 7[5t

=l ofof et

3533 HIAIX] Efel AMEX} oAIX] Bt AMHX= # B-240 FolE oA|X| Etel(0~63)2 AlH

St= 6 HIE2| gto[0ojof otch GIA[X| Etel AHX= HX MSBE &4lslof gtct
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Table B-24. Broadcast message iypes

hbessage ype L s
0 “Lho Mot Lise™ (SBAS fest mode|
| PEN mask
2103 Iast corrections
i Integrity information
7 Fast correction degradation factor
d e
9 GEO ranging function parameters
Lk Degradation parameters
11 Spare
[2 aBAS network Hme'Ll TL offset parameters
13 to 16 Spare
¥ GEO satellite almanacs
|8 lanospheric grid point masks
1910 23 Spare
24 Mixed Rastlong-term satellite error comections
s Long-term satellite error cormections
zh lonospheric delay corrections
27 SBAS service message
28 Clock-ephemeris covariancn matrix
29 6l Spare
hi2 Reserved
63 Mull message

3534 dlole HE=. 356e0AM FolE thz ololg =& 2124 E0|ofof Btok, 2t ooy Z
Sof A guf u2fo|lHE= HX MSBE Sulsiof St

o
i

3535 =2 &= AAHCRC). SBAS HIAIX| CRCEZ =+ 390l et AlLtshoF 2

o
o

35.35.1 CRCZE2| Zo|= k = 24 bitsO|0f0} 3

35352 CRCO M4 ctetal2 ctzzt Zotot ghek:

o

: 2 23 B T 1 . .7 5 |
G = el et e T e s e e s X e e e s

35353 CRC ME ZE MXe ct=23zf Zofof &tch:
726
MxX)= ) mx?® = mx%5 4 muxTt 4 < 4 mgaex?
i=i
35354 M(x)= 8HIE SBAS HA|X| MEZ(=Z2|ME) 6HES| HAIX EfQ] AHX 212H|E Q| O
Ol ZEZHEH FM=ojof sicl HE MI® ME(Z2|ME)e SAHEO HSsIES SBAS

Moz RH MEE =MUE HiX5tL, M2262 ClolE =29 H|E(212)0 CH-SetCl.

35355 r1o] M&== A #m HEO| r247f OtX|2 H|EQl CRC ZE r-HIE= HHx[0o{of
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6
THESTEHPY & FAHESTENVPL2 OS2 2ok

R K4 e % for en-route through non-precision approach (NPA) modes
ST Kypa X g for precision approach (PA) and approach with vertical guidance (APY) modes

VPLgias = Kypa © dy

where
di=FN, 52 of = variance of model distribution that overbounds the true emor distribution in the vertical axis;

L |
5 |I|_ Ilr_ nl. ||1: _|. .
J +\![. z } s,

d

mayim

3.5.6 HIAIXl &

Zt SBAS HIAIX|= 3 B-37~530l delEl oiE mlAlX] =Zodof w2t ZE = ojoF kot o2 et
o 7|H¥El 2& nf2lo|lHE2 MSBE E#ste % HIES JH&l 29 B2 FE = ofof &
ct.

7. FOf 2H+)e glo] Sft B2 ZHEAIE gt M7 W E)eE Hete | mj2of Z/gE mfEfolE Sof of

=7 — HA

Bt HglE EAE HEct S

[ B-37. Bt 0 "Do Not Use” HIA|X|]

Tahle B-37. Type 0 “Do Not Use” message

Dt content Bits used Range of values Resalutlon

Spare 212 -— -

[ B-38. Bt 1 PRN OtA 3 oA[X]]

Table B-38. Type 1| PRN mask message

Dt contend Blis used Range of values Resalistion

For each of 210 PRN code numbers

Mask value | Oorl 1
1opp 2 0103 1
Noke — A prrameters are defined in 3541

[ZE B-39. Etel 2~5 EH7| EHEE oA|X]]
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Table B-39. Types 2 to 5 fast correction message

[hata contemt Bits wsed Range of values Resofution
IODF, 2 Oto3 1
100P 2 Diod ]
FFor 13 slots

Fast correction (FC) 12 £256.000 m 0.125 m
For 13 slots

UDREJ, 4 (see Table B-29) (see Table B-29)
Nofes

1. The parameters IODF, and FC, are defined i 3. 5.4 4 2
£ The parameter (ODF & deffned in 3540
3 The parameter UDRET fs deftned in 3.5.4.5.

[ B-39. Bt 6 F&4 HAX]]

Table B-40. Type 6 integrity message

[rata content Bits used Range of values Kesolution
10DF; 2 Ot3 1
I0DF, 2 Oto3 ]
10DF, 2 Oto3 1
10DF; 2 Oto3 1
For 51 satellites (ordered by PRN mask number)
UDRE], 4 (see Tahle B-29) (see Table B-29)
Nowes:

I. The paranmeters 1ODF, are defiped in 3.5 44.2
2 The parameter UDREL Is defined In 3.5.4.5

[ B-41. B2l 7 &7 2EFEE X35t 24 olAlX]]

Table B-41. Type 7 fast correction degradation factor message

[aga coniem Biis used Range of values Resolutlon
System latency (ty,) 4 Otol5s ls
I0DP Z Oto3 1
Spare 2 - -

For 51 satellites (ordered by PRN mask number)
Degradation factor indicator
(al) 4 (see Table B-34) (see Table B-34)

Niores
I The parameters fy and an are defined in 2.54.7
& The parameter IODP i definoed in 35410,

[ B-42. Efel 9 2| elX] 7|5 mIAIXI]
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Table B-42. Type 9 ranging function message

Data content Bits used Range of values Resolutlon
Reserved 8 — -

lo.cEo 13 010863845 165

URA 4 (see Table B-26) [see Table B-26)
X 30 =42 949 673 m 0.08 m

Yo 30 +42 949673 m 0.08 m

Lo 25 =6 710 886.4 m 04m

Xg 17 +40.96 m/s 0.000625 m/s
Y. 17 +40.96 m/s 0.000625 m/s
Zg 18 524,288 nvs 0.004 m/s

Xg 10 +0.0064 m/s* 0.0000125 m/s*
' 10 +0.0064 m/s* 0.0000125 m/s’
i 10 +0.032 m/s* 0.0000625 m/s®
acm 12 +0.9537 = 10" s 2%

B 8 +1.1642 x 10°%s/s 2 Vs/s

Nate — All parameters are defined in 3.5.4.2,

[Z B-48. Type 10 Mot of7f e oAl X|]

Table B-43.  Type 10 degradation parameter message

Dvtan comtent

Bits used

Range af valwes

Resclution

Blu
Che b
EII' vl
IJIr wl
[|I| will
I|I|’ wi
Cwn L]
[:wn ¥
Igm
Cor
l::‘llllh’l siep
II!II:l:I

{-.'II.IIH.I [ETTH
RSSupge
RS5Smm0

E: DVRFREDE

Spare

10
10
10
9

10
9

10
10

Nowee— AN parameders are defioed in 3547

Dto2.046m

0 to 2.046 m
0to0.05115 m's
Dio5lls

010 2.046 m
Dtoflls
Diw0.5115m
0o 005115 mis
Dio5lls
Dion3l5m

Ot 1.023m
Dtoblls

0 1o 0.005115 m/fs
Dor

Dor

Dto 12.7

0.002 m
0.002 m
0.00005 m/s
ls

0.002 m

ls

0.0005 m
0.00005 m/s
ls

0.5m

0.001 m

ls
(1000005 mvs
1

1

01

[ B-45. Bl 17 GEO ot oiA[X]]
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Table B-45.  Type 17 GEO almanac message

Data content Bits used Range of values Resolutlon

For each of 3 satellites

Reserved 2 0 -
PRN code number 8 Do 210 1
Health and status ] = =
Xea 15 =42 598 400 m 2 600 m
Yeu 15 +42 598 400 m 2600 m
Lea 9 +6 656 000 m 26 000 m
Xea 3 +40 m/s 10 m's
You 3 =40 m/s 10 m/s
Zoa ! +480 mv's 60 m/s
L (@pplies to all three satellites) 11 0io86336s 64 s

N — Afl parameters ane defined in 3543

[ B-46. Ef2 18 IGP OtA3 ol AX|]
Table B-46. Type 18 IGP mask message

Diata content Bits used Range of values Resolution
Number of IGP bands i Ot 1l 1
IGP band identilier 4 01010 1
Issue of data — ionosphere (I0DI) 2 0to3 1
For 201 IGPs

IGP mask value 1 Dorl 1

Spare 1 —_ =

Nowee — AN parameters are defimad o 3546

[ B-48. Etel 25 &7| 914 2AEE HAlX[]

Table B-48.  Type 25 long-term satellite error correction hall message
(VELOCITY CODE = 0)

[ata content Biis used Range of values Resolution
Velocity Code = 0 | 0 1
For 2 Satellites

PRN mask number 6 0o 51 1

Issue of data (1013) 8 0o 255 |

oX 9 +32m 0125 m

Gy, 9 +32m 0.125m

o7 9 32 m 0.125 m

&am 10 +2%g 25
[ODP 2 Oto3 |
Spare 1 == —=
Nates —

. The parameiers PRN meask nummber and TODP are defined In 3.5.4.1
2 Al oeher parameters are deffoed in 35,441

[ZE B-50. Etel 26 M2|& X 2% ol AlX[]
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Table B-50.  Type 26 ionospheric delay message

Data contend Fits used Range of valurs Resolistim
IGP band identifies i o 10 1
ICP block identifier 1 0o 13 I

For each of 15 grid points

ICP vertical delay estimate 9 0o 63.875m 0.125m
Grid fonospheric vertical error indicator (GIVER) 1 (see Table B-33) isep Table B-33)
100D, 2 10 3 I
Spare T — —

Aode — AT Jrmnelery are el m 3546

[ B-51. Bt 27 SBAS AMH|A HA|X]]

Table B-51.  Type 27 SBAS service message

L3ata content Bits wsed Range of values Fesalution
Issue of data, service (10DS) 3 Oto7 |
Number of service messages 3 lio# 1
Service message number 3 I o8 1
Number of regions 3 Do b 1
Priority code Z Otod 1
SUDRE indicator-inside 4 (1o 15 1
SUDRE indicator-outside 4 Oto 15 1
For each of 5 regions
Coordinate 1 latitude ] =90 1*
Coordinate | longitude 9 +180° 1®
Coordinate 2 latitude 8 =00" 1*
Coordinate 2 longitude 9 +]180° 1°
Region shape 1 - -
Spare 15 — —
Novee— AN paranieders are difined In 3548
[ B-52. EfR) 63 C{O| o A[X]]
Table B-52. Type 63 null message
Diata content Bits used Range of values Resoliithon

Spare 212 — —

t

35711 2% toleet && 7+

F B-540f LtEtH BEel ZHo| SBASE AlEE Zlsol ZRe HolHE M&siob stoh oot
SBAS T &HO[EIt SHE IS F YA R=H O LTFAIEES CfE 7

sfof ot M=& 2t olole Efelel &= Hjolefofl CHEH & Atole| =|of A2 E

Ho| & A1 Zotof Fhot,

—
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Tahle B-34.  Data broadeast intervals and supported functions

hLmiimiim GMES Biasic Frecse Assor inhed

broadeast stellite thiTeremtal differemtial message
[raza type Imterval Ranging sl CTeCElon cooolian tvpes
Clock-Ephemeris covariance matrix 120 % 28
SEAS in test mode s 0
PRN mask 120 R R R |
UDREL bs R* B R 2tob, 24
Fast corrections fif2 R* B 4 2o, 24

[see MNote 4)
Long-term corrections 1205 R* R 24, 25
CEO ranging function data 1205 R 4
Fasl correction degradation 1205 R= R 7
Degradailon paramieters 1205 R in
lomespheric grid mask 300 5 R 18
lonospheric corrections, GIVEL 300 5 R 26
Timing data 300 s R R R R 12
{see Note 3)  (see Note 3} (see Note 3) (see MNote 3)

Admanac data 300 5 24 R R 34 i7
Service level 3005 2T

anies

I, “R" Indicates o the delz must be broacdcass i swpert the function,

&R idicates speclil codlng a5 descrthed i 15733

i ."l_l'!' 12 e dre .'i.'l.l:l sequtiedd 1 datar e [ il S CTOINALSS sakeilifs

{ {y refers o the PAAPY fme-owd inferval for fast corrections. a8 defined in Tabie B-57

35712 SBAS FMFuf ZA|
B

SBAS A|AEI2 HE B-550IA HMAISHE SBAS f1d mElo|le{E ZAIStL, B2 Al AHE =X
g #sfok et
Table B-55. SBAS radio frequency monitoring
Paromester Relerence Alsrm Fimag Requinsd sction

Signil power level  Clapter 3,  muinimaim 161 dBW  Mimimium: ceise ranging function (MNote 1).
373443 maximum = -153 dBW  Maxunum: cease broadcast
(Wote 2)

Modulahon Chapter 3, micmlor for Cease rangmyg function (Note 1),
373445 wavelomm distomion

SNT-to-GPS ime  Chaprer 3, NrA Cease ranging function unless URA reflects error.

17345 [Mote 3)
Camer frequency 3521 N/A Cease ranging function unless o pppe and URA reflect error.
stability (Note 3)
Code/frequiency 3524 MNiA Cease ranging function unless 8 pes and URA reflect ermor,
coherence [Mote 3)
Moxmum code 35206 NiA Cense ranging function unless o Yooy and URA reflect ermor.
phase deviation (Motes 2 and 3)
Convolutional 3529 ull transmit messages Cease brondeast,
encoding Are CITOneous

7. SBASE C}E HJ0/E/ 7} Bt =X 22 2 AlZF 20 Elnul) HAIXI(EFS! 63 B AIX])E &

N S A
g Tz 2ot

35713 "ALEF A",
SBASE ALEALSOZl SBAS fIMe| HElEF J|ls ¥ @& o8 E AESHX RESF dE2ls
Aol 2% mf "AFZZXI(Do Not Use)” HIAIXI(ELR! 0 BIAIX])E 2&sloF Bhof

3.5.7.3 GNSS 914 &H 7|s.
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k=3
=

SBASTI 914 HEf 7|
ct.

35732 PRN OtA3 3
SBAS= PRN btA3 IODP (Bt 1 ol AIX])
GNSS #ldoll M3Z=1 A=X2] ofFE ZEAlsHOF

v ojof Stot ERRl 1 oA X]of

olole| 2sd-PRN (IODP).

HO A

ol =
AA -

M ZrMaoF ekot Bt 2~5, 7, 24, 25 ¥ 28 of| Al X|of
|A|II)§ HEE 10DP2t Ssliol 5tod, of PRN OtAF HA|X|= HIO[E{7} 1 o A[X]of

21

I _T'_
o

Rl

g2 XYst7| 2ol A== ATt

3574 7= A= EH Jls.
SBASZt Z[=H 2l

[y .

ol F7tstof of £

rot

£ 2+&shol stok PRN otA3
Shoh PRN otA =0 #Z0|
IODP2| 42 olel tfE olAlX|of
IODP= PRN oOtA = oA X|(E}

ol =
AA -

ol =
AL =

&2 Eoliok et
w2 dlole 7t

ol=

A2 I IODP=
IODP H#HZof

£, 35730 ™Mel=E GNSS M Aef 7|5 2
FCF.

35741 72Xl s 2F 759 ds

g4 dlolee 7Eot =ehe Zotstod, o 8XF 0|4 HPLseas(3.55.601AM HelE)E Zotsts
TH 2ite| HE2 F(0) Wl AlS Ze ALSAE JHEsSHH, AlZHE 107 ojgtolofof Bhot,
7. 24 Ho/lE = 3581200 wfet Alzto] ZBfE A 22 Ho/E 2 Fe/EC o] 27AIEE =

0/$/& 7 2 SBAS T&=S Eglsic)

35742 7| 2H.

St MH[A HSAE2FE SBAS 142 H2lstil, SBASE PRN otA 3ol FAIE(PRN OFA
3 & “17) 2 GNSS 7HAl fId(FM &)el F7| EE S ZEs5tl WE S ofof EF &7 &2
g2 | 22 HET = 14 MH|A dY9 deof ZE ALEXtol tiol ZtAlMo| FHE FOof
1M 29X 2XE 256m OfLfolojoF et 2t GLONASS #I4 el Z-<, SBASE Mol Z7|xel
T8 Zdol| 355200 Ho| & fId WGS-842 ztE Hetslol etot Ztzte| GPS fldel &2,
24& I0D= GPSe| IODE % E&(3.1.1.3.1.42F 3.1.1.322)2 Attst=d AlA & =¥ dlolH
of tH = 87H2| LSB IODC7t =25 & x|5tofof Btoh, GPS ¢ldoll 2oaf M22 #Hlz=de S
Al, Mol 282 J2|1 4725 EX 27 SBASE AlF Ax"EHg V| J2l1 Y| 27 EFS
2 st=dl AtEsiol gtot. 2 GLONASS 14 el 49, SBASE 7] AlZh & 354.4.10AM F2
2 7E 2tHAc=2 FME IODE Attstn W&ot

7. Y Yo et ZlEE ZlFETe /A 2 I Ao EEE ofA=Z T E ZEEf
=

35743 B EH.

SBASE PRN OtAZ (S PRN OFAZ g2 "17)oll ZFAIE ZtZte| JHAl GNSS ¢doll g tF
7l 28 g Aot st

IODF = 32 M 2lstH, o Et j(j = 2, 3, 4 E£= 52 7] 2F Clolg oMX|E HZA Bt
IODFje| =AM& "0, 1, 2, 0, ...” Ol =[o{of Bt

7. &2 =70/ 2o, |ODFE 37 &€& Z0/cK356.745 A=)

35745 FZ&4Y dlolH.

2dol Mz=E= 2 149 Z<9, SBASE (UDREl & ME{Mo=z SUDRES AlttstZ| <8k Ef
2 27 == EtRl 28 HIAIX] HlolE) &4 HolEE E&aiof 5til) 357412 FEH 20|
SHEE 5 oo Sk EHY| = FU| EFO| Apelef ZE HRIE E=osts 49, SBASE ("At
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A Al

SHX| 227) fIMo| "™ Atel Z42 ZA|Gto{oF StCh BHeF o pre B E = gle A SBAS

LEFLHOF BhCt

olsf AbgElcta:

1 o

|
M2 "ZUHZE =X 237
2l 6 HAIXIZL o°upre HE
a) IODFj= o%upre?t EtY | HIAIXIOIM HME== FAE chy| 282 2|3 IODFjet L AlF|
ALk
b) o%uore’t AlZH ZTHEIX| e Ebe j AIXo|M FAE 2E FEEH
o | ;

IODFj= 30]0o{o

M

IU|0 mo roe

6

Et

m

7[ HXo 7H 2=}

[

ghct.

35746 €=t HlolH.

SBASE tH7| EFEoll thet s E AlZh =1t ZHA S XAt 3574129 FEYE 2FAE0 5F
2 7 JAES dat metole (Bt 7 HAIX)E Sl oF et

3575 2 A= EH Jls.

SBASTI HUet AtE EH J|sE MSste 49, 35742 J|2 As EFE 7|5 2ol K50,

of #&of =etel 27 AlerE watol etet

35751 2 x5 2% Jls9 ds

waet 4 ooleo =0l FOXH, 2 FEAZECH ZI AT SHEEHX| 2e =de =
E2 7] AlZto] H(0)2! AMBAIE Jtdste 2o M2 St 2x1072Ch Ztotof Fhot A EAZE
2 e HZ 282 XYsts SBAS?| &< 52x, TAHREHIHERHAPY) £ HFEHZ
(NPA) 288 XlYst= SBASS| &< 8xol|ojof gtot & A HIE Hous =de
(3.5.5.601 FolE Hit ZO[) HPLspasE HOLE TH2A £ VPLgpasE HO L= THAZ

ct

1. 24 Hjo/E = 358110 m}Ef time-out E A 22 LJO/E/ 2 FO/EICL 0f 27 AlES =
O/ & E) & SBAS 1&t0o] Zzgt=of 2t

_,752 _,3‘_$ g///(/x/l_: A ALZA Of °4£f/0/E ﬁ:g )l_qgél _,/: o/E/

o o 77

o

35752 ©2l& AXH(GP) otA3F,

SBAS= IGP bt2 32} IODI(1170 IGP thjoll s E5t= EtRl 18 BIAIXIE = 11H)E Zr&al
of tct IGP otA3 Zt2 CIoIE 7t Z2t2kel IGPOl tial M3 =2 A=K FE FAlsHoF tct,
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SBAStE IGP= "2ZUHZEX| ZZ"(GIVEI ZE0ll X[H)S FAISI0{oF TtCf

35755 €3t HlolH
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35771 SBAS &M Futg ZL{HEZ.
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Table B-53.  SBAS radio (requency monitoring

Paramoter Referrner Alarm limin Requires] activn

Signal power level  Chapter 3, minlmum = 161 dBW  Minlmum: cease ranging function (Note 1)
373443 maximum =-153 dBW  Maxinmm: cease broadrast
(Mote 2)

Mududation Chapter 3, maniior for Cease panging function {Note 1),
373445 waveform distortion

SNT-w0-CPS time Chapter 3, N/A Cease ranging function unless URA reflects error
3T345 (Maote 3)
Carrler frequency 3521 MNIA Cease ranging function unless o7 pg and URA reflect error,
stahility (Mate 3)
Codefrequency 3524 A Cease ranglng function unless o “eas @nd URA reflect error,
coherence {Maote 3)
Maximum code 3.5.2.6 MNIA Cease ranging function unless o “pqe and URA reflect error.
prhase deviation (Mres 2 and J)
Convolurional 3528 all transmit messages  Cease broadease.
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(NE"} £8) Sto|=l oI AHSlof w2t oS0 thsh A
4 A= AME AlSEERIO w2} AlEHS

[18 8. KASS =2 #A| 3s|Ale oE]

% ZHSME(SiS, Signal in Space)dl CHEH 24 (Analysis)2 LMo =Z ECHAM H2I=71E
SOLEM(FEEO)Z X|Mst 2AM 2 HdA=xM ZAZX(ICOS File)2 F2 LSAEZE MAGIFH SO,
7|= USEIEM HAE U8 & T2t st5E2 Zo| AYEslo] Alg-HIIE ¢

[E 26. FZ4 2 A5M md Jie]
=t H= He Qo

’ 1&C0S Part 1 28 o|HI Eof Zt sh=of st EM 24 A3}
- Feared Event characterisation | 22f

5 |&C0S Part 2 ALERL 7|2 HE AlLIEIRE 1Est M5 24
- User Impact Probabilities Ao 9of

3 1&0S Part 3 ARl ofaf 2 Jisst EXM e OHIE
- User dependant feared events =4 A1 9

g | 18005 Part 4 UM ofat M5 ME 2T} 2o
- Integrity budget

5 | 1800 Part 5 AL olat M5 ME AD 20
- Continuity budget
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[E 27. ICOS Dataroom SX|HE dH]

= 7|2k e

13| Xt 2018.10.15 - 19 KASS CDR#1 7|& IC0S EotEA HE
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2% Bl - I—

wE guti2 iy
(7154 HEE 24)

Al 2 FRO| HOpLE T
A Of 8] =]z

peea HghE of 7% 242}
7
A2 R aw o o B FHEA
B
Me® HEaEs
FHE J280]
55A

S— 5E7sE ARl
s ma | (M erEE |7 ' uE VHAE?

de-commissioning | -

[ 10. AlAE obMd It JHE £]

[=]

AZAM(LOI, Level of Involvement) Z& vHH

2442 BIRIAIAEE MRS HAOZ off FItEE et HE &

a o
- WEHAL HAY Z2Y2 gotes He A ShelAlAEe| DAL w2t ZH =0, 2E Zaks of2fet

= g DAL A DAL B DAL C DAL D

M4 <= 80 High High Med ium Low
80 < = <= 130 High Medium Med ium Low

130 < @ Med ium Med ium Low Low

» FAA ORDER 8110.49A — Software Approval Guidelinesoll MA|=l 7|&= &2 (High= =& 23|, Medium

—

2 1-23], Lowe Z2 Al £¥)

- HAM ofEYA

[Z 33 SZZAL AN HS ol e 2]

No. Criteria Scale MIN. = MAX.
1. Software Certification Experience of Development Organization

11 Experience with civil aircraft Number of 0 5 10
’ or engine certification. projects 0 3-5 6+
. . Number of 0 5 10
1.2 Experience with RTCA DO-178B/C. orojects 0 -4 54
13 Experience with RTCA DO-178 or Number of 0 3 5
' RTCA DO-178A. projects 0 4-6 7+
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Experience with other software Number of 0 5 4

standards (other than RTCA foiects 0 4-6 4

DO-178 B/C) . broJ
. Demonstrated Software Development Capability of Development Organization
Ability to consistently produce .
RTCA D0-178 B/C sof tware Scale: 0 ° 10
Ability: Low Med High
products.

Cooperation, openness, and Scale: 0 5 10

resource commitments. Ability: Low Med High

Ability to manage software Scale: 0 5 10

development and subcontractors. Ability: Low Med High

Capability assessments (for
example, Software Engineering Scale: 0 2 4
Institute Capability Maturity Ability: Low Med High

Mode!l, 1S0 9001-3).
Development team average based Scale: 0 5 10
on relevant software Ability: yrs | 9-ayrs Ay
development experience y- y y y
3. Software Service History of Development Organization
Inci f sof |
pnrcolbdleenm‘fss (oas sao %t woafr ea frfeecatteedd Scale: 0 5 10
Incidents: >25% >10% None
products) .
Company management’ s support Scale: 0 5 10
of QA managers Quality: Low Med High
Company software quality
assurance organization and Scale: 0 5 10
configuration management Quality: Low Med High
process.
Company stability and Scale: 0 3 6
commitment to safety. Stability: Low Med High
Success of past company Scale: 0 3 6
certification efforts. Success: None >50% All
4. The Current System and Software Application
CompIeX|ty of thelsystem Scale: 0 5 10
architecture, functions, and . .
: Complex: High Med Low
inter faces.

Complexity and size of the Scale: 0 5 10
software and safety features. Complex: High Med Low
Novelty of design and use of Scale: 0 5 10

new technology. Newness: Much Some None
Sof tware development and Scale: 0 3 6
verification environment Environment: None Older Modern
Use of alternative methods or Scale: 0 3 6
additional considerations Standard Much | Little None
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5. QA managers’ Capabilities
5 1 QA managers’ experience with Scale: 0 10
' RTCA DO-178B/C. Projects: <5 5-10 >10
, . . 5
QA managers’ authority, Scale: 0 10
5.2 ) . Self-s .
autonomy, and independence. Autonomy: None tarter Outgoing
) . . 0
QA managers’ cooperation, Scale: 5 10
. . . Non-r
5.3 openness, and issue resolution Effectiveness 500N Respon | Cooperat
effectiveness. : .p sive ive/Open
sive
. . 5
Relevance of assigned QA Scale: 0 10
5.4 , . . Somewh
managers — experience. Related: None at Exact
, Scale: 0 5 10
5.5 QA managers’ current workload Work load: High | Medium Low
QA managers’ experience with Scale: 0 3 5
5.6 other software standards (other Proiects: < 510 10
than RTCA D0-178 B/C). Jects-
- (4AF BHA) W RA ol w2 ZAF SHAIE LERDY, 1(AIE), 201, (AT 2 =22l), 4(2t8)
o & 4EA R FTAE
[E 34. ZAF A & F8 J|F]
ZHAL S Mo
SOl #1 AT EQOo Jlet HEo| AREJIYS wf =3
SOl #2 LZEQIo 2FAE, dAH, ZE SO MY FE =S o
~ZEQ 0l HZ % AlE Hlolefe] MY BE glzslo] ZEE S o
SOl #3 ~
T S
~EEF o] MEN HEJl erso So2 93 Fu|vt Ar=US o
SOl #4 Al
T oS
* SOI(Stage of Involvement)
- (HEUAL s8id) AT EQof M g HES HESI] ASAHE M &M= HXel gHHof
mat AZEQof e Y AES st YA ASL(HATIZN HE U ol
D (HEAD AlAE T4 o M5 53
@ (BAP|&) 2ZEQ|of CSAMEE HE
@ (BAP|E-70EAD 2lE{F 2! 7jetnb™ A3 (Demonstration)
@ (AAPZ[E-IHEAL) ZAIE DA 2HM 8 2|7
O (AZEQ o] 7HLMEE HAF HHH) KASS AT EQ0] 70| RTCA DO-178BEZ0|Al 7|&st
U= ZEE BHESH] JHESH=X] AHAL
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System
Process

CAZEQIN Y Z2MA MESO O

Software Product |

Canfiguration
Managameni
Process

Integral Process

Verification
| Planning process Process

| Quality Assurance |  Cerlification
Process Liaison Process

Design s Coding

Software _ - Dwulupmént Process

(28 11. ED-12B 7|&7|& MEE]

rot

F AL %

o2

HE Z2MA g3 of

CAZEQ o] AE ZRAMA MES0 i HE 43

PSAC(Plan for SW Aspects of Certification)
SDP(SW Development Plan)

SVP(SW Verification Plan)

SCMP(SW Configuration Management Plan)
SQAP(SW Quality Assurance Plan)

SRS(SW Requirements Standards)

SDS(SW Design Standards)

SCS(SW Code Standards)

CAZELO Y ZRAMA 3o oiE A T3

High—level requirements, Low-level requirements
Derived high—level requirements, Derived low level requirements
Software Architecture 2 Source Code

Integration HW/SW

ro
oY
Hm
4>
0

Software Requirement Data
Software Design Description
Source Code

Executable Object Code
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kgl

EQlof HZ Z2AHA 230l st HAF =3

AT EQ0| Review & Analyses
AT EQO HAE

- Low Level testing

- SW integration testing
- HW/SW integration testing

- SW Requirements—Based Test Coverage Analysis

- SW Structural Coverage Analysis

L RIZEQI0] HE ZRMA ME

=0 tiet HE =
Software verification cases and procedures (SVCP)

Software verification results (SVR):

- Review of all requirements, design and code

- Testing of executable object code

- Code coverage analysis
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- (AZE9of HE sl wH) 2Zeflol HESE ¥Uel MHA Hel, AZEQIof IS
(PSAC)Oll ™@A|st A2 EQ0] 2 FE(Objectives) =HZE =AM ofF &l Ttod ZAH| (Problems) 2
0|4 (Issues)oll CHEH 2|& HIIE S8 118510 AZTEQo| ZHM 2 (SAS)ol| st == &2l

30”
% A2E L HE BN olnE AME Il Bl J|E 2 M S olge A==y
of HA HZA 2 AZEQ o Mesel Xt ofH
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= ID L&
A-1/1 | ZZEY O HFT| Z2MAL S50 HoHA=TF?
A-1/2 | MEo|&E MSEA 2 Z2MA ZHe| =AMTF "olE A =712
A-1/3 | ZZEY O +HFT| stH0| MEH=T MO A=TF?
;"";E A-1/4 | E7bEel TE{AlEO| ZatE Tl
A-1/5 | AZEQ O] 7leEZ0| Ho|EY=T}?
A-1/6 | SASZ} PSACOl w2l == AET1?
A-1/7 | ZZEQo AH=lo| MEs| M F EHU=T
A-2/1 22| 2FALEO| L EA=T}?
A-2/2 | ot Abe| FAtEO| Ho|= A =T1?
A-2/3 | AZEQ 0] ofF|E X7} L A=T?
N = — — _
Zaua A-2/4 | St®l QTFALEO| IHEEA=TF?
A-2/5 | It St9| QTFALEO| Ho|EA=T1?
A-2/6 | AABET}L IEE A =T?
A-2/7 | Bt AFEOIM MAItST SHIET}L 2hE0{ X2 STHEQ
A-3/1 A2 QIAAIEE2 A|AEH @IFAIES 217
A-3/2 | A STFAIEE HEstn dEN AT
S A-3/3 | &%l @FAE2 EML AFRERL S et =T1?
LTALE A-3/4 | A 2FAIEE HE 7ISEIR?
Z2ME T a5 [ are eTAlete BES F4steap
A-3/6 | &%l QLTFALEO| A|AE @FAIEE FH JISTH
A-3/7 | &12|E2 detetut?
A-4/1 o QLFAIEE M2 STFAIEE WEET
A-4/2 | St?l LFAIE2 detstn ke AT
A-4/3 | ot?l LTFAIEE EML AFEL SEE =717
A-4/4 | st?l @FAE2 AE IS
A-4/5 | ot®| LTFAIER EES EFs5t=IR
A-4/6 | St?l QLTFALEO| &9 @FAECE FX TJt5EIF?
WA T [ anaze masw
ZTEMA
A-4/8 | 2ZEQ 0] of7|H X £ A9l 2TAIET SEtE =TI
A-4/9 | 2ZEQ0f ofF|HIM= LA JU=T
A-4/10 | 2ZEQ 0| o7 Bl = EF HEEQ} S8te =717
A-4/11 | 2ZEQ o] oZ|EIM= HE tsetf?
A-4/12 | 2ZEQ 0| oZ|HIXM = EEES EFSH=I
A-4/13 | 2ZEQo mEIMHel FZ Mol =el(confirm) = A=7t?
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T2 ID &
A-5/1 AATEE 519 FAIEE =T
A-5/2 AAFTEE ATEQO] ofF|IHIME W=7
N A-5/3 | 2AFEE HE JHseIR
3 EF A-5/4 | AAIEE EFES EF5H=7I?
SEME T 055 [ aamErs a9l 2FANOE 25 JbsEUR
A-5/6 | AAFEE MEtstn AN U=T1?
A-5/7 | AZEQof 58 ZEAMAS D=2 M5 SHIEIR
A-6/1 | HETIsE SHIEI MRl LTFAEES R
oL A-6/2 | MEiTtsst SHIETL Ml TFALE ZZ(robust) SHH?
(Integral) | A-6/3 | AIISst S IET} 518 LFAIEES WEEI?
EEME T 0 6s | Maokss =xaEs) stel 2 PRl 27 (robust) BIH
A-6/5 | METtsst SHIZET B A FEHO SEEEI1
A-7/1 A" "EX7F SHIETR?
A-7/2 | A" ZI0F S22 SUX|AtE0] dHEA=T1?
A-7/3 | M2 TFALES] AlE HHEIX|ZF SFEHJA=IH?
—_ A-7/4 | 5t RTFALES] AlE FHHEIX|Z} SFEHU=IH?
mahA | AT/5 | REESLO ofF[EX (MC/DC)el AlE™ FHHEIXITE EFREU=TI?
A-7/6 | 2ZEQOf TX(ZHE HHEIX])e MY AWK It SFEEHUJU=IW?
A-7/7 | 2ZEQ O (2 HHEIX])e AlY AWK It SFEEHU=IW?
A7/8 AT EQol F=(Data Coupling 2 Control Coupling)oll CHEH AlH
HHE|X| 7} SFEA=7H?
A—8/‘] %{/él- Ol.OIE-”':OI AIH:IEIO-I‘—j},?
A-8/2 | 7|EM 4 FHMo| HEF U=
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