EuropeanUnionAviation Safety Agency

GuidanceMaterial
on

remote aerodrome air traffic services

Issue23
15 Eebruan2019 30 Month 2023 *

1 For the date of entry into force of Iss#8, please refer tdecision2023/005 R 2019/004/Rat the Official Publication

of EASA

Pagel of 99


http://www.easa.europa.eu/document-library/official-publication

R 1 1o o 11 o 1o o T UEUPPSRT 5
1.1. Purpose and intended readership....... ..o 5
1.2, ST oT0] oL PP PPPTPORPPPPPPIN 5
1.3. DOCUMENT STTUCTUIE. ...ttt ettt e e e e e e e e e e e e s eeeeeeeeaaeeesd 6
1.4. Background-andJUsHHCatioN. ... 7

A B =Y {171 (o S SPPPPRPRR 3

3. The remoteaerodrome ATS concept and modes of operatiQn.............cccccvvvvviimneeeeeeeenn. 11
3.1 [V [e]o [T 0) l 0] o 1=] = 11 o] o SRR 12
3.2. Single mode of OPEratiQn.............oovvviiiiiiicee e e 12
3.3. Multiple mode Of OPEFALIONL..........cccceiiiiiiie e 13
3.4 Remote tower CENre (RTC)......oiiii ittt r e e e e e e e 13
3.5. Technical enablers for remote aerodrome ATS..........oooiiiiiiiiiimmiiieee e 14

4. Operational context/applications and related recommendations.............ccccccceeiierecnnnnnn. 16
4.1. Single Mode Of OPEratiQN...........ccuuiiii i e e e 16

4.1.1. Traffic volume/density and trafficomplexity...........cccooeviiiiiiiiiieeii e, 16
4.1.2. Characteristics of the aerodrome [ayOUL................iiieieieeeeiieeeeeeeeee 17
4.1.3. Aerodrome switching under single mode of operation............cccccceeeeeeveeeeiniiinnns 18
4.1.4. Remote tower as backup facility............oooomeiiiiie 18
4.2 Multiple mode Of OPErAtiON........cccoiiiii i e e eeeeees 19
4.2.1. Number and size of aerodromes in multiple mode of operation......................... 19
4.2.2. Simultaneous aircraft movements on different aerodromes................cccvvvvvvvenee. 20
4.2.3. Aerodrome switching/merging/transferring/closing under multiple mode of operation
21
4.2.4. Service provision in multiple mode of operation...........cccccceeeeiiiieeeeeeeeccieeee 21
4.2.,5. Recommended implementation andaisition Steps.............ccccevvvviveviiiciiiee e, 22
4.2.6. Possible developments of multiple mode of operation...............oeoeeeeeveveeeiiiinnnns 22
4.3. Common aspects applicable to both single and multiple modes of operation........ 22
4.3.1. Airspace and traffic circuit characteriStiCS........cocoeviiiiiiiiiieeei e, 22
4.3.2.  Aerodrome ENVIFONMENT...........uuuuuiiiuuiiaaeeeeeeeeeeeeeeeeeeeeerrernneraaseeeeeeeaaareereeenerrnnes 22
4.3.3. Local weather CharaCteriStiCS......... . oiiiii i 23
434. ATCO’ s/ AFI SO" s r ol.es...and..r.e.s.po.ns.i.hi23i
4.4, Remote toOWer CENtre OPEIatiONS. ... . ... i e 23
A4 L. SUPEIVISIOIL....eiiiiiiieee ittt bbbttt e e e e e e e e e e e e e e e e 23
4.4.2. Holders of multiple eNAOrSEMENLS..........uuueriiiiiiiiiie e e e 24

5. Operational and system CONSIAEratiONS.............cvviviiiiiiiiiimiiiiiiiiii s 25
5.1. Remote aerodrome ATS procedural consideratians..............oooeeeeeeeeeeiiiiieneinnnnnnn. 25
5.2. Visual SUrVeIllanCe SYSEeIM.......ccovuiiii i e e e eaaaaas 26

5.2.1.  Visual PreSeNntation.............ooviiiiiiiiiiiiicei it e e e e e aaaaa 28
5.2.2. Binocular fUNCHONAIITY. .........uiiiiiiiii e 28
5.2.3. Primary/direct regulatory requirements affecting a visual surveillance system...29
5.2.4. Indirect regulatory requirementaffecting a visual surveillance system................. 30
5.2.5. Other operational needs affecting a visual surveillance system......................... 32
5.2.6. Camera SitiNg ASPECIS........ccuiiiiiiiiiiiiiieee e e e e eee ettt e e eee et e e e e e eeaeaeaeeeeeeeeeeesrana 33
5.2.7. Functional considerations for a visual surveillance system.................ccceevevevnnnns 33
5.2.8. Technical enablers for increased situational awareness............cccceeeeeeeeeveveninnns 38

Annext to ED Decisio@023/005 R2019/004/R

Table of contents

Page2 of 99

t

es



Annext to ED Decisio@023/005 R2019/004/R

5.3. SIGNAITING TAMP...eeeeeeieeee e e e e e e e e e e e e e e 40
5.4, AErodrome SOUNG........uuuuuueieisiiieeeeeeeereeeeeeereniennnensaeseeseeseeeeeeeessssssssssnnnnseneeeeeeeess 40
5.5. (@] 0018 010 o1 Tox= 11 o] o PP 41
5.6. A/ o= TaTo I Fo Y= T =T ot o] o |1 oo U A3
5.7. Management Of aerodrome ASSELS..........ocviviiiiiiiiiiicei e 44
5.7.1. Aeronautical ground lights and navigation aids.............cccccvvvvvvceiiiiiieeeeeeeennnnn 44
5.7.2. Management of other aerodrome assSets............ccccuuviiiiimeeiiiiiiieeee e 44
5.8. Meteorological INfOrMALION............cciiiiiiiii e 45
5.8.1. Remote aerodrome ATS equipment used for MET observptigooses.................. 45
5.9. Other ATS SYStEMS/UNCLONS. .. ... i i e e e e e e 45
5.10.  Technical architectuggnterdependenciesnd redundancy aspects..........cccccveeeeennn 46
5.11.  TeChniCal SUPEIVISION.......cciiiiiiiitiieie ettt e e e e e e e e e e e s s 47
5.12.  WOrKING ENVIFONMENL......uiiiiiiiiiiiiiiie e e e e e e e e e et e e e e e e e e s s e s eeeeeeeees 48
5.13.  Additional considerations for multiple mode of operation...........cccccoeevviiieeeiiiicnnnns A8
5.13.1. Procedural considerations in multiple mode of operation.............ccccceevvieeeevnnnnn. 48
5.13.2. RTM design considerations in multiple mode of operation..............cccccceeeevevennnnn. 50
5.13.3. Visual presentation in multiple mode of operation...................cooovvveviiiiccee e, 51
5.13.4. Aerodrome sound in mufile mode of operation.............ccceevvvviiiiiiienieeeeeeeeeeeeee, 52
5.13.5. Other ATS systems/functions in multiple mode of operatian..................ccccuuenee 52
5.13.6. Work environment in multiple mode of operation..............ccooviiiiiiiiiiiciccieeeee. 52
6. Management Of CHANGE...........ii i e e e e e e e ae s 53
6.1. Addressing sock@conomicC faCtors............cooooeiiiiiiiie e 53
6.1.1. Prior to making the decision: assessing the impact................ccccvvevviiiieen e, 53
6.1.2. After making the decision: checking the relevance of the initial assessment.....54
6.1.3. Social aspects to consider during transition to remote aerodrome.ATS.............. 55
6.2. Safely ASSESSMEIIL ... ..ttt ettt e e e e e e e e e 56
6.2.1. Scope of the safety aSSESSMENL..........viiiiiiiiiiee e e e e 56
6.2.2. Dependencies and iNterfaces.............ooovvrviiiiiiiiiiie e 56
6.2.3. Identification of hazards..............ooovriiiiiicie e 57
6.3. Human factors @SSESSMENL...........cvvviieiiiiiiiiee e e e et e e e e e e e aaaas 57
6.3.1. RemoteaerodromeATSrelated human factors elements/aspects........................ 59
6.3.2. Additional human factors elements/aspects related to multiple mode of operati@2
6.4. INVOIVEMENT Of USEIS ...t 64
6.5. Transition/implementation Plan...........cccooiiiiiiie e ceeeee e e 64
6.5.1. Transitioning from a conventional tower to a remote tOWer.............cceeevvvvvveennnnns 65
6.5.2. Migrationfrom a conventional tower to a remote contingency tower................... 65
6.5.3.  Setting UP @ NEW ATS UNIL....ooiiiiiiii e e e e 66
6.5.4. Common aspects for a transition/implementation plan............ccccccooeerriien e 66
6.6. Information andeybersecurityCYDEISECUNILY.............ceeeeeeeiiieeeeeeeee e 66
6.7. Contingency planning and degraded mode procedures..........ccccvveciiieeeeeeeeeeeeenen. 67
6.7.1. Contingency and degraded mode procedures for multiple mode of operations..69
6.7.2. Contingency and degraded mode procedures for RTC operations..................... 69
6.8. Remote tower System CONSHIUBNLS. ........oooii i i 69
7. Aerodromerelated aSPECIS. ... ...ttt 73
7.1. (@724 1) o= 11 [ o P UPPPPRPRPPRR 73
7.1.1. Documentation to be provided by the applicant for the initial aerodrome certification
73
7.1.2.  Aerodrome MANUAL. ......cccooeii e e e e e e e et e e e e e e e eaeeeas 74
7.13. Local agreement between aerodrome and ATM/ANS providers...........ccccvvenn... 75
7.1.4. Equipment placement CONSIIAINS.............uuiiiiiiiiiiiaaeiaeiieiiciiiiiiieeeeeeeeeeeeeaee . [ O

Page30f 99



Annext to ED Decisio@023/005 R2019/004/R

7.2. OPEeratioNal BSPECLES. .......ciiiiiiiii ittt e e 76
7.2.1. Coordination between the aerodrome operator and the ATM/ANS providers in the
event Of SYStemM failUre...........eiiiiiiee et rneeeeeeee e o] O
7.2.2.  Aerodrome SafeguUarding.........cooueeeeeee e 77
7.2.3. Maintenarce of the remote tower system facilitieS.........cccceeeeeieeiiieiiieeeiiiiiin, 77
7.2.4. Management of the change to remote aerodrome AF&erodrome operator......... 78
7.2.5. Power Supply at 8BIrOUIOMES ......ceiiiiiiiiiiiii ettt e e eeeeas 79
7.2.6. Cameras at aerodromes whapron management services is provided by the ATS unit

80
8. Possible iImpact ON @IrSPACE USEES.......cuuiieiii e eeee e e e e et e e e e e e e eeeme e e e e eeaeee e e e eeeeas 81
9. Aeronauticalinformation products and SEIVICES..........cccivuiiiiiieii i ceeiiiie e 82
10. Qualification-andtraining and licensingconSiderationsS...........covvvvvvveiiieeeeeeeeee e 84

10.1.  Qualification and training Of ATCOS.......ccuuuiiiiiiiiiiei e 84

10.2.  Qualification and training Of AFISOS.........oviiiiiiiiiieee e 84

10.3.  Qualification and training of ATSER..........cccuiiiiiee e 84

S = (=] €= g o L RSP PUPRRT 86

I R Y O = 1= [0 = i o ] o L= PP 86

11.2. EASA ED DECISI@BSHAIONS. .. .cci i i e e e e e eeeeieee e s s e e e e e e e ee s 86

11.3.  ICAO provisSionS/PUBIICALIONS............uuriiiiiiiiiiieee e e e e e e e e 87

11,4,  Technical STANUArdS..........ooouiiiiiiiiiiee e 87

11.5. SESAR JU deliverables/publications............cccoiiiiiiiiii i eeen e 87

11.6.  Other PUBIICALIONS. .. ... e e e e e e e el 89

I A o] 1= g To Lot = PP 90

12.1.  Appendix 1: Checklist for the implementation of remote aerodrome . ATS.............. 90

12.2.  Appendix 2: List of operational hazards for ATC SEIVICES.........cccvuvrrrireeiirieieeeeenn. 92

12.3.  Appendix 3: List of operational hazards for AEIS............cccoiiiiieis a5

12.4.  Appendix 4: SESAR division of basid advanced features................cccooeeivveevvinnnnnns 97

12.5. AppendiX 5: List Of @CrONYMIS.....ccooiiiiii i 98

Page4 of 99



Annext to ED Decisio@023/005 R2019/004/R

GUIDANCE MATERIBN REMOTE AERODROME ATS

1. Introduction

The concept of remote provision of aerodrome air
towers’ or ’'remote tower operations’ theppdsioet i mes
of aerodrome ATS from locations/facilitiestiiout direct visual observation. Insteathe view of the

aerodrome and its vicinitis based omeans of technology. Throughout this document, the term used

to describe this is ‘“remote aerodrome ATS’

The various aspects of the provision of ATS at an aerodrome are already governed by provisions at
ICAO, EU and national level, including those relatethéo assessment of changes to functional
systems This document provides support on how to meet thesguirements in the case aerodrome

ATS iprovided remotely.

1.1. Purpose and intended readership

This document provides guidance to support both:

— organisations (e.g. air traffic service providers, aerodrome operators) implementing, or
consideringhe implementation ofte-mplementremote aerodrome AT,and

— the competent authoritiesn charge ofhe approval ofremote aerodrome ATBnplementation.

This documentalso describsthe general concept of remote aerodrome ATS to the ATM community
by establishing a common baseline and understanding therdeoéddition, it provideglarification
about andconsistency withrelated terms and dfinitions.

The document lists areas and issues for consideration when implementing remote aerodrome ATS, in
particular those related t&hange managemensafety and human factors. However, it should be
noted that everycase ofimplementation is unique ahis subject to a local safety assessment, in
accordance withapplicable regulationsnd the procedures accepted by the relevant competent
authority.

In order to provide a single source of information encompassing all the aspects related to remote
aerodrome ATS, EASA has optedtfor development of a stand | o ruidance®lateridl doc ument .
In order to ensure regulatory consistency with existing regulatory materialagipects related to the
gualification and training odir traffic controllers ATCOpare dealt with through a separate set of

AMC and GM to Regulation (EU) 2015/340

1.2. Scope

The scope of this document is the overall concept ofgtaraerodrome ATS- covering single and
multiple modes of operation (described irgections 3.2 and 3.3), remote tower centre operations
(described irgection3.4) and the use of technical enablers (soai@vhich havdraditionallynot been
available for aerodrome ATS) (describedSattion 5.2.8. As suchthe guidanceprovided in this
document can be seen as generic. In addition, the document provides an overview of the operational
context and applications that have been validated or that grerational to date geeChapter4).
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This document covers the technological, procedural and operational aspects of remote aerodrome
ATS,n order to facilitatethe safe and harmonised implementation throughatlie EASAMember
Sates in accordance with the objectives of ATS.

This document focuses primarily on the unique implementation aspectsrnbte aerodrome ATS

and therefore does not list all regulations reldt¢o aerodrome ATS provision. ATS providers or
aerodrome operators considering implementation of remote aerodrome ATS are responsible for
ensuring compliance with the international standards and EU/national requirements as may be
applicable to individual perations.

This documentalso providesguidance on pralecision assessment and pesiplementation
validation including socieeconomic considerations iBection6.1.

While the main scopef/focus for this document is remote aerodrome ATS being provideoh fa
remote tower (where aerodrome ATS is provided principally through the use of a visual surveillance
system—rather than outof-the-window views—to visually observe aerodrome traffic), the guidance
presented in this document may likewise be used elevant for the case when visual surveillance

system el ements (e.g. ‘hot spot/gap filler came
towers.
1.3. Document structure
This document is structured as follows:
— Chapterl ‘| nt r wesantsthe purpdse, scope, intended readership, structuaad
background of this documeras well as thgustificationfor its development
— Chapterz ' Definitions’ l'ists the terms and defini

Chapter3 THe ranote aerodrome ATS concept and modes of operdationpr ovi des a
overview of the concept of remote aerodrome AWBh a short historical retrospect and by

introducing

1 its main operationamodes

i remote tower centre operationsand

1 technical enablers that support remote aerodrome ATS

Finally it also lists possible operational applications

Chaptera * Oper ati onal context/ applications

operational context ad applications that have been validated or introduced into operation to
date and provides related recommendationis addition, itincludes an overview on some
ongoing initiatives which could further contribute to the development of the concept.

Chapter5 Oper ati onal and system considerations
needs and requirements for remote aerodrome ATS as well as considerations for a remote

tower system

and

g €

Chapte ' Management of change’ p r oated tod theschangen s i der
managementor the introduction of remote aerodrome AT®y the fields of safety assessment,

human factors assessment, information and cybersecurity,
transition/implementation plan and remote tower system constitug

contingency planning,
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Chapterr ‘' Aer-nodramed aspects outlines aspects to
operator. Furthermore, itoutlines the coordination needs between the ATS provider and the
aerodrome operator

Chapter8 * Possi bl e i mp ashortly disnussabiow argpace esersicowdrbe ’
affected by the implementation aemote aerodrome ATS.

Chapter9 * Aeronauti cal information products and
that may need to be included in the various aeronauticalrimi@tion products and services

Chapterl 0 * Qu a,laddfrainiogandilicensing onsi derations’ descri be
training considerations foair traffic controllers (ATCOs)yerodromeflight information service
officers (AFISOs) amit traffic safety electronicspersonnel (ATSEP)

Chapterl 1 ' Re f e rthe legiskton and thescunsents which have bearonsidered for
the development of this document.

Chapterl 2 * A p pomails alt tkesappendices to this document.

Page7 of 99



Annext to ED Decisio@023/005 R2019/004/R

2. Definitions

For the purpose of this documenthe definitions in Article 2 dRegulation (EUNo9 2 3/ 2012 * SER/
(*) as well agn Article 2of and Annex to Regulation (EUN02017/373' Common Re )i r e ment
apply. Particularconsideration should bgivenpaidto the following definitions

M WIF SN RNR YS Orfledn$ AlRraffic Zobthaldrné for aerodrome traffic;

) WF SNRERNRYS FfAIKAG A yhieandNdightlinformationssBriigs a@&lerting CL { 0 Q
service for aerodrome traffic at an aerodrome;

(*) WI S NB R NE YnSandiaNdraffid dn ¢h@ manaering area of an aerodrome and all aircraft

flying in the vicinity of an aerodrome. An aircraft operating in the vicinity of an aerodrome includes
but is not limited to aircraft entering or leaviram aerodrome traffic circujt

(*) ‘air traffic service (AS) means a generic term meaning var.i
alerting service, air traffic advisory service, air traffic control service (area control service, approach
control service or aerodrome control service)

Additionally, he followingdefinitionsalsoapply.

W SNERNEINS nls¢{a®r traffic service for aerodrome
service (ATC) or ‘aerodrome flight information s

YO2y @Sy lix2ymefan2@mSNlaci | ity | ocated at an aerodr
principaly through direct outof-the-window observation of the aerodrome and its vicinity;

~ A LA = 4 ~ A LA =

WA RSY (A Te& k mdassyhé abifity tOdoriefat § detected or recognised object wishecific
individual aircraft/vehicle;

WY dzft GALJX S Y2 RBean8 fhe pRokilSoNDbf AXS2fs6i2 one remote tower/remote tower
moduleto two or more aerodromes at the same time (i.e. simultaneodly)

w2 LIS NI G A 2 yhdanhs th® @pgriatiSnil @éHacteristics— such as aerodrome size/layout, traffic
volume/density and complexity, related airspace and flight procedures, number of simultaneously
served aerodromes, etc— that should be considered when remote aerodrome ATS is to be
implemented

Y2-difhe-6 A Y R2 6 0 h tneabs adiikvbab e area of responsibility of the aerodrome ATS
unit from a conventional tower, obtained via direct visual observation;

2 SeeSection3.3.

8 There are examples whekre-within the control zone CTRof an aerodrome or within the airspace where AFIS for an
aerodrome is provided— also other aerodromes/heliports are situated but for which no aerodrome ATS (aerodrome
control service or AFIS) is provided on ground. A typical example would be a helgaoed inside the horizontal limits
of a CTR of an aerodrome (but located away from that aerodrome). Although the traffic/helicopters flying in/out of the
heliport need a clearance to fly through/in the CTR, the heliport itself is not provided with aenedrontrol service as
defined by relevant EU legislation (e.g. Regulatig) N® 23/ 2012 *‘ SERA’ ) , since the he
manoeuvring area is not provided with the service. Hence, this exafafiéoutside the scope of the definitions for tio
single and multiple moder Vi ipem adfi omer mdr drheyAT®f.er to

Page8 of 99



Annext to ED Decisio@023/005 R2019/004/R

WNB 02 3y A a S madis @idudlly belaleftdetermine thiass/category/type of an object,
e.g.:

— class/category/type of aircraft based on e.qg. size/fuselage, engine configuration, wing/stabiliser
configuration, painting/colour marking, etc.;

— class/category/type of personnel and obstructions, e.g. person/wildbfeign object debris
(FOD;

— class/category/type of vehicle, e.g. ambulance/car/fuel truck/baggage trailer;

WNBY20GS I SNEeNPrédsion of) fetbdrome ATS from a remote tower/remote tower
module;

z

WNBY23GS G ARTENdardSiacifitphBusSingone or more remote tower modules;

WNBY2(0S (2 @&®REWhex® Rawhbih&ion of systems and constituents from where remote
aerodrome ATS can be provided, including one or more AREISOworkstation(s) and the visual
presentation.(It can be compared with the tower cabin of an aerodrome conventional tower.);

WNEB Y 2 (i Smeana @ dgedgraphically independent facility from which aerodrome ATS is provided
principally through indirect observation of the aerodrome and its vicinity, byamseof a visual
surveillance system. (It is to be seen as a generic term, equivalent in level to a conventional tower);

NOTEThe actual distance to the serviced aerodrome may vary from hundreds of metres to many
kilometres.

WaAAY3IE S Y2 R 8eassthe @disdwbfhRSFrghtone remote tower/remote tower module
to one aerodrome at a time;

WHA adzl £ LihBs & wieiv bfiing &rga@) of responsibidibd interestof the aerodrome ATS
unit, provided by a visual display;

WAHA adzl £ & dzNIPrSehrfs 6f b yudEr ofirtefrat&idl@ments, normally consisting of optical
sensor(s), data transmission links, data processing systems and situation dipp&iding an
electronic visual presentation of traffic and any other information necessary to maintain situational
awareness at an aerodrome and its vicipity

WE SNRRNBNS Astfa@ + t+affi e serviece Ffor —aerodrome
serviceATFC)—o0F+——aerod+rome—F1-ight information servic

erodr o

4 EUROCAE E20A Changel9Jusest he term ‘remote tower optical system' fo
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3. Theremote aerodrome AT$oncept andmodes ofoperation

The concept of remote aerodrome ATS enables provision of aerodrome ATS from locations/facilities
without direct visual observatianinstead, provision of aerodrome ATS is based on a view of the
aerodrome and its vicinity through means of technology.

The pimary change introduced by remote tower operations, compared to conventional tower
operations, relates to the manner by which visual observation of the aerodrome and its vicinity is
achieved. When operating from a remote tower facility, this is no lowgetied out by direcout-of-
the-window observation from a conventional tower. Insteadsual observation is achieved utilising a
visual surveillance systemenabling situational awareness in accordance wiRegulation (EU)
2017/373 andCAO Documents 4444 and 9426.

A remote tower can be located away from the aerodrome it is providing a service to, or it can be
located in a building on or close to the aerodrome but without an adequate direct view of the@frea
responsibility. System elements @ visual surveillance systewould also be introduced in a
conventional tower, in order to enhance/complement situational awareness or to provide a visual
presentation of parts of the aerodrome or its vicinity whictoterwise either inadequate or nen
existent.

The concept was initially introduced and developed within some Member States in the early, 2000s
and it has been further developed and refined within the SESAR JU programme. At the time of
publication of this dcument, four secalled SESAR Solutiérelated to remote tower operations have

been published by SESAR JU. (With reference to the European Operational Concept Validation
Methodology (EOCVM)40], a SESAR Solution indicates that an operational concept has completed
phase V3 of the Concept Lifecycle Model, thus being ready and mature for industrialisation (V4) and
deployment (V5))

When it comes to remote aerodrom&TS, Japan has been providing AFIS from remote locations since
1974, although in the beginning only with a limited visual presentation of the aerodrome and its
vicinity. The first remote tower implementation providing aerodrome ATS based situationd
awareness fully in accordance with ICAO Documents 4444 and 9426 was approved and introduced
into operations in Sweden iAp+-2015.9ncethen, severalinitiatives to provide remote aerodrome

ATS have been introduced into operation, with an increasimgber of initiatives being undertaken

throughout Europe as well as worldwidenplementation-has—aleady—commencedin—otherEASA
Member-States-as-well-as-throughoutthe world.

The concept of remote aerodrome ATS is constantly evolving and over time, since the concept was
initially defined, the operational framework/target environments as well as new applications have
evolved. It is expected that this evolution will continue.

6 Solution #712 2 :
single lowdensity aerodrome ﬁsm a remote CWP
Solution #12Si m A ation
traffic volumes
Solution #SZMQMM@#WMW@mote tower for two low density aerodromes
Solution #13Rem drdRemsotely provided air
traffic service for contingency S|tuat|ons at aerodromes

7 http://www.icao.int/Meetings/anconfl12/WorkingPapers/ANConfWP130.2.1.ENonly.pdf

M C and AFIS service in a

un8ingle remote tower operations for medium

Pagellof99


http://www.sesarju.eu/sesar-solutions/airport-integration-and-throughput/remote-tower-single-airport
https://www.sesarju.eu/sesar-solutions/atc-and-afis-service-single-low-density-aerodrome-remote-cwp
https://www.sesarju.eu/sesar-solutions/atc-and-afis-service-single-low-density-aerodrome-remote-cwp
http://www.sesarju.eu/sesar-solutions/optimised-atm-network-services/single-remote-tower-operations-medium-traffic-volumes
https://www.sesarju.eu/sesar-solutions/single-remote-tower-operations-medium-traffic-volumes
https://www.sesarju.eu/sesar-solutions/single-remote-tower-operations-medium-traffic-volumes
http://www.sesarju.eu/sesar-solutions/high-performing-airport-operations/remote-tower-two-low-density-aerodromes
https://www.sesarju.eu/sesar-solutions/remote-tower-two-low-density-aerodromes
http://www.sesarju.eu/sesar-solutions/optimised-atm-network-services/remotely-provided-air-traffic-service-contingency
https://www.sesarju.eu/sesar-solutions/remotely-provided-air-traffic-service-contingency-situations-aerodromes
https://www.sesarju.eu/sesar-solutions/remotely-provided-air-traffic-service-contingency-situations-aerodromes
http://www.icao.int/Meetings/anconf12/WorkingPapers/ANConfWP130.2.1.ENonly.pdf

Annext to ED Decisio@023/005 R2019/004/R

Results from research and developmeattivities(such as the SESAR JU programme) and experience
from operations are important inputs to the development of formal specifications, standards and
regulatory framework material (such as this document).

3.1. Modes of geration

For the purpose of this document, the concept of remote aerodrome ATS is categorised into the
followingtwo mainmodes of operation

— single mode of operatiagrand
— multiple mode of operation.

For bothmodes ATS may be provided either @srodrome control service (ATC) or aerodrome flight
information service (AFIS).

Irrespectively of single or multiple mode of operation, remote aerodrome ATS could be
implementedprovided both for the case when there is already a conventional tower at the
aerodromeconcerned or for the case when there currently is no conventional tower. pituision

of remote aerodrome AT&uld beperformedon a permanent basis (fully replacing the conventional
tower, if one exists) or it could h@erformedon a temporarybasis for example during specific times
such as during the night or for specific everasit could be performed for contingency purposes (e.g.
where a emote toweris usedas backup facilitfor a conventional tower)

When providing remoteaerodrome ATS, the operational application will vary depending on various
factors such as the operational environment and the individual needs of stakeholders (as is the case
in any ATS provision).

3.2. Single mode of operation

The single mode of operation refeto the provision of ATS to one aerodrome at a time, from a single
remote tower module (RTM).

Operational applications which typically would fall under the remit of the single mode of operation
include but are not limited tothe provision of ATS

— to oneaerodrome from one RTM

— during planned or unplanned contingency situations, as a dedicated backup solution for an
existing aerodrome ATand

— to distantor visually blockedreas of an aerodromdor which the view fronthe conventional
tower cabinis iladequate or norexistent, by implementingisual surveillanceystem elements
at the conventional tower. This could therefore be in lieu of building a second
aerodroméconventionaltower.

~

Note: With regard to the definitioain Chapter2, this applicatiorisy 2 & NX 3| NRSR | & |
(2 ¢&NMereforeif  f £ & GAGKAY GKS & O2Haevedife guidangeO2 y @Sy |
in this document ray be used as relevant for thvésual surveillance systeelements andthe

relevant parts 0ofsM3 ATCO.D.060¢o)Regulation (EWD015/340may be usedbr the local unit

endorsement COUes
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3.3. Multiple mode of operation

The multiple mode of operation refers to the provision of ATS to more than one aerodrome at a time,
i.e. simultaneous service provision, from a single RTM.

Operational applications include, but are not limited to:

—  the provision of ATS to more than oaerodrome simultaneously from one RFdhd

— mixed conventional and remote aerodrome ATS operatiersthe situation when a
conventional tower is also providing ATS to another aerodrome remotely (additionally and
simultaneously with the ATS provision to thezdl aerodrome), through the use of a visual
surveillance system providing the visual view of the remote aerodrome. (In this particular
situation, the conventional tower could at the same timedmnsidereda remote tower.) and

— the simultaneous provision &T3o0 a specific area or a specific functitinfer more than one
aerodrome, e.g. a clearance delivery positiento more than one aerodrome.

Note - Clearance delivery per seould not require a visual presentatimrsual surveillance

system YR 62dAf R GKSNET2NB y2i 0S5 6OPyed@GaER SAdK

Chapter2 of this document

3.4. Remotetower centre (RTC)

The ATS provider mgyovideremote aerodromeATS from a centralised facility known as a remote
tower centre (RTCWhich coulchouse one or several RTMs.

An RTCQouldbe set up as shown ithhe example irFigurel, with multiple RTMs and possibly one or

more supervisor positions (depending on the size and requirements of the RTC). The RTMs can have
an independent combination of either singheode-of-operation or multiplemode-of-operation
scenario per each RTM, whimay also change over time (i.e. changing from single to multiple mode

of operation for one RTM, or vice vers@e allocation of aerodromes between RThigay also be
changedon a flexible basis (similar tine procedures for sector allocation within aarea control

centre (ACQ) in order to improve efficiency of resources or to respond to operational needs and
demands. The ability to switch aerodromes between RTMs will depend on many factors such as
ATCO/AFISO qualification and training, technical cordtgpn of the RTMs, traffic schedule and
distribution between aerodromesandhow suchfactors impact safety and human performance

The requirednumber of available RTMs in an RTC will depend on the number of aerodromes
connected to the RTC, the compligxand size of the connected aerodromes as well as the need for
additional/spare RTMs, based on contingency and service availability requirements.
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Remote Tower Centre
(RTC)

Visual
presentations
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Figurel: Exampleof high-level overview of remote aerodrome ATS from an RTC

3.5. Technical enablers for remote aerodrome ATS

The solutions which are available for remote aerodrome ATS are not based on a unigque system
configuration but on a varied set of technical enablers. Ther@mate configuration of technical
enablers should bearefully assessed and selected according to the operational needs of each
implementation and supported and identified by the safety, security, and human factors assessments.

Below is a (nofexhaustie) list of possible technical enablers. Many of the below listed enablers are
also available for conventional towersowever, in the remote tower context they will be affected to
various degrees due to the need for data transmission links. Each tecénataeér is further described

in Chapters.

— \Misual presentation, replacing, or complementing, the OTW view of a conventional tower
(further described irgection’5.2)

— Binocular functionality (e.g. pan-tilt-zoom (PTZ) camera/function, as defined and described in
ED240AChange 119]), fulfilling/emulating the function of a binocular in a conventional tower
(Section5.2)

— Ygnalling lamp, remotely controlle®ction5.3)

—  Aerodrome sound reproductiorSéction5.4)
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GCommunicationmeans to provideaeronautical mobile service, aeronautical fixed service and
surface movement control servicggction5.5)

Management ofnavigation aids aeronautical ground light@and other aerodrome assets
(Sectionb.7)

Meteorological information $ection5.8)

Other ATS systems/functions, as would typically also be available in a conventional tower, but
which arenot necessarilyaffected by the remote provision of AT®¢tion5.9)

Addi tional visual " MSection5s2@ot / gap fill er’ camer ¢
The use of infrared or other optical sensors/cameras outside the visible specBatidn5.2.9

Dedicated means to facilitate the detecticand identification, as well agnablingautomatic
following, of aircraft or vehicles in the visual presentation (e.gobgrlaidlabels based odata
from ATS surveillance systems/sensors e.g-BFSR, SSRSMGCScomplemented by flight
plan correlation when available, commonly referred to4asll R NJ) GdtlorBR.8y 3 Q

Dedicated means to facilitate the detection and following of moving objects in the visual
presentation (e.g. by highlighting/framing such objdoésed on image processitechniques
commonly referred to a8 @A & dzl ) (Scthdh5QBA Y I Q

System support to help the ATCO/AFISO detect smilergn objet debris 0D, highlighting
the existence of such small objects in the visual presentafieatipn5.2.9

Other overlaid information in the visual presentationcsuas framing and/or designation of
runways, taxiways etc., compass directions, meteorological informatioaeronautical
information (NOTAM, SNOWTAM, etother operational infemation (e.g.runway conditions
like water, snow or mud presencepefficient of friction, etg.(Section5.2.8

Enhanced functionalities of the binocular functionality, e.gtamatic following of moving
objects &ction5.2.7.29
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4. Operational context/applications and related recommendations

Thischapterdescribes theperational contexaind applications which have been validated to date (by
the SESAR JU programme and approved as SEB8ABNS) as well as operational contexand
applications for which remote aerodrome ATS have been approved for operatigather with
related recommendations. This would not rule out the possibility for an expansion into other more
challenging operational contextand applicationsbased onfurther research and operational
experience. Regardless of the operational context, the impéartation of remote aerodrome ATS
will depend upon a local safety assessment, in accordance aygfilicable regulationsand the
procedures accepted by the relevant competent authority.

In thischapter, when discussing the results stemming from the SESARoditamme, somderms
used by SESAR are frequently referred to and they should be understood as:follows

— basic and advanced features is a division
different equipage levels (refer to Appendix 4 for a reprgstive division between basic and
advanced features);

— ‘ldensity &aredestribedrby SESAR as aerodromes with typically a low capacity
utilisation, where the prevailing traffic is mostly single aircraft movement operations, rarely
reaching or exceeding two simultaneous aircraft movemess

— med-demsi ty &aredestribedrneSESAR as aerodromes with typically a medium
capacity utilisation, wheresimultaneous aircraft movement operations can be expected,
frequently experiencing more than one aircraft movement simultaneously.

4.1. Single mode of operation

Sngle modk of operation is, in principle, envisaged to have the potential to be implemented for
aerodromes of all sizes and conditioResearch ¢everalso-called SESA®Iutions pertaining to the
single mode of operation have been publisHddis well as operatital experiencesupport the single
mode of operation.The following sections list aspects b® consideredor the implementation of
single mode of operation.

4.1.1. Trafficvolume/density and traffic complexity

The trafficvolume/density as well aghe traffic complexity— e.g. thecharacteristicsand mix of
aircraft (IFRVFR aircraft types, performance aretjuipage etc) and vehicl®perations—arefactors

for consideration when implementing remote aerodrome ATS (as is the case when building/upgrading
a conventional tower).

8  This definition is derived from the SESAR JU programme publications related to remote aerodrome ATS. ICAO Annex 14
[17] defines aerodrome traffic density in a different manner and for different purposes. The definition contained in this
document serves exclusively the purposes explained above.

9 Ibid.

10 Solution #71ATC and AFIS service ina-singledewnsity-a AT Cand AFIS service in a single
low-density aerodrome from a remote CWP
Solution #12Single remeote-tower operationsf-m mesSingle remote tower operations for medium

traffic volumes
drdReazotely provided air traffic
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The traffic volume/density and traffic complexitywill drive the requirements for the visual
presentation and theneed for enhancedbinocular functionality, as well as father technical
enablers. For each implementation, the safety assessment should consider theviohifite/density

as well as thetraffic complexity related to the aerodrome when establishing the necessary
functionalities of the system.

Validation results fromthe SESAR JU programni20{, [21], [26], [36] & [38]) indicate that, in the
context of lowdensity aerodromes, the basic features (as describpGESAR, séppendix 4) are
considered to be sufficient. For aerodromes where traffidume/density exceeds the lowdensity
characteristics (as described by SES#dRYation resultsndicatethat the need for advanced features
(as described by SESAdee Appendix 4) may be increasedHowever, at the same time it is
acknowledged that the quality of the visual presentationcisicial with a highquality visual
presentation the basic features (as described by SESAR\g@Endix4) may still be sufficient.

Depending on the visual performance quality of the visual presentatiba, basic featuregqas
described by SESAR, ggpendix 4)may be sufficient for aerodromes whet&ffic exceeds the low
density or lowcomplexity characteristicddowever, it is recommended th&®TS providerconsider
usingthe advanced featuregs described by SESAR, Appendix4), especialljor mediumdensity
aerodromes (as described by SESAR) and beyond. Howeven, implementing such features,
caution should be taken with regard to the potential dependency on information intended to maintain
or reach a certain level of situational awareness or capa8ppropriate faHback and degraded mode
procedures should be developed to handle system degradations.

4.1.2.Characteristics of the aerodrome layout

The aerodrome layout is a factor for consideration when implementing remote aerodrome ATS (as is
the case whemuilding/upgrading a conventional tower).

The aerodrome layout will drive the requirements for the visual presentation and the binocular
functionality and will affect the satip of the camera installations, exghethera singlecamera tower
(possiblycomp | ement ed with visual ‘“hot spot/gap filler
should be implementedSeeSection5.2 for further elaborationrelated to this topic) Also, larger

multiple runway aerodromes may negate the need for more than one conventional tower as the
aerodrome expands (by introducing caraerand their (visual) presentation into the conventional

tower). For each implementation, the safety assessment should consider the characteristics of the
aerodrome layout when establishing the necessary functionalities of the system.

The validation exerses conducted in the frameork of the SESAR JU programnj26{, Error!
Reference source not foungd[30], [36], [37], [38]) have so far mainly been conducted for aerodromes
comprising norcomplex layoutsrfainlyone runway, one to three runway entrances per runway
one to four aprons), but also for aerodromes comprising more complex aerodrome layaytsafe.
runways and complex taxiway layout).

11 Although this context may appear to describe a complex aerodrome layout, it should be noted that a low number of
runwayentries/exits can in fact lead to more complex operations. For instance, in case of only one entry/exit per runway,
the need for backtracking will increase, leading to longer runway occupancy times.
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4.1.3.Aerodrome switching under single mode of operation

The single mode of operation also covers poterg@nariosvhere the ATCO/AFISO switches service
provision from one aerodrome to another aerodrome, without providing service to both (or more) at
the same time.Switching of aerodromes should only bend when circumstances so allptypically

in conjunctionwith opening/closing of ATS (in accordance with the AIP/NOTAM published ATS hours
of operation) for the aerodromesoncerned

The ATS provider should establisie proceduresand conditiondor switching toadequately manage

the operational circumstances(e.g. ‘when and how) for any suchimplemented scenario All

mechanisms implemented should be validated, approved by the competent auttasripart of the

change to the functional systeand documented in the operations manuab(specified biRegulation

(EU) 2017373 [4], ATM/ANS.OR.B 35 ‘ Oper at)icpspasietbyntipmtios(ELU-No
1035/20113}A A hex—}+—Chapter 3% 3 ‘' Operations manual s’ )

Furthermore, related human factors considerations are detaiteat the end of Sectio®.3.1

4.1.4.Remote tower as backup facility

The remote aerodrome ATS concept could be used to support the ATS contingency arrangements for
an aerodrome, as stipulated bRegulation (EU) 201373 [4], ATM/ANS.OR.A.070 and ATS13R.
ICAO-Annex—11-Chapter-28116]. A remote tower could be used as a backup facility in case the
conventional tower is not available, either for planned reasons such as maintenance, or for unplanned
reasons such as emergenoutages. The rationale would be ATS continuity with a high level of
retained safety, capacity and flexibility during contingency situations.

It should be wted that, in reference to ICAO Annex J116], Attachment C, point eferenced to in
GM4 ATS.QR35to Regulation(EU) 2017373 [4], any contingency arrangement is supposed to be
temporary in nature, i.e. to be used only for limited timperiods until the ordinary services and
facilitiescan be reumed Meaning thata backup facilityis not to beused ashe principal means to
provide the service unless properly demonstrated and approved by the competent authority

When implementing a backup facility based on the remote aerodrome ATS concept, it is
recommended to definehte required level ohumanmachine interface(HMI) commonality with
respect to the conventional tower. Similarity to thETCO/AFISO workstatiom®id support tools
provided in the conventional tower would reduce both the ATCO/AFISO familiarisation time during
the transition into contingency phasas well as the need for recurrent contingency training. The use
of new technical enablers should berefully assessed. Although the introduction of such enablers
has the potential to introduce operational benefits, this should be balanced against the disadvantages
caused by introducing new tools and equipment which may not be available in the existing
cornventional tower, as well as by adding complexity to a backup facility (for which robustness would
normally be a key factor).
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With regard to the visual presentation 8BiMs used as backup facility for a conventional tower, it
would be beneficial to maxiige the similarities with th©TWview of the conventional tower. On the
other hand, the placement of camera(s) feeding the visalveillance systenwill need careful
consideration It would not be advisable to install them on the conventional tower ctinve, as their
purpose is to be used during an event which may have impacted the structure and the electrical/data
infrastructure of the conventional tower building.

Another important aspect to consider for a backup implementation is the split of infretstre (such

as for communicatioryninterruptible power supplyUPS$, etc.). Depending on the desired robustness

of the backup solution and system, it is recommended to consider and reduce the number of common
cause failures as far as practically possidle appropriate level, depending on a local assessment,
should be assessed and defined.

Lastly, it is recommended to define the requirements on traffic complexity (mix of aircraft and vehicles
etc.), capacityandduration of serviceand switchover time for the backup facility.

Contingency operations based on the remote aerodrome ATS concept have been studied in the
framework of the SESAR JU programni22], Error! Reference source not found[30], [31], [32],
[37]) and one related SESAR Solution has been publ{skedootnotel0 above.

4.2. Multiple mode of operation

SESARUhas to date published on8ESARofition related to the multiple mode of operatidf) with
further research to &pand the concepbngoing Yet, at the time of publication of this document, no
operational implementation bthis concept exisisand subsequently operational experiemecarels

so far limited to validation and trial activities (performed witlilre SESAR JU framework as well as
individually by ATS providgr&Neverthelessimplementation plans comprising theuttiple mode of
operation exist amongroviders withinthe EASAMembers StatesEASA considers that there is
already sufficient informatin and data available to providaipport and guidanct facilitate itssafe
implementation as well as tprovide a basis for further development

The overarching recommendation with regard to multiple mode of operation is thattdbe used

only when the operational circumstances so allawmd whencertainty exists that workload and
complexity can be managde It is the responsibility of the ATS provider to define the suitable
operational circumstances, which require careful considerations, as well as to provide sufficient
evidence for an acceptable level of safety (as is always the case).

Some further aspestto considefor the implementation of multiple mode of operation are provided
in the sections belown addition, more detailed operationgdroceduralandtechnical considerations
are outlined in Sectiob.13andchangemanagementrelated considerations are outlined throughout
Chapter6 (Section6.2.1 for safety assessment considerations, Sect®B.2 for human factors
considerations and Sectidgh7 for contingency planning/procedures considerations).

4.2.1.Number and size of aerodromes in multiple mode of operation

The number and size of aerodromes to be combined in multiple mode of operation need to be
carefully assessed. Furthermore, not only the numbeaerfodromes, but also the selection of the
appropriate combination of aerodromes considering operational aspects (such as trafficdadels

14 Solution #52Remote-towerfortve-low-densityaerodromeRemote tower for two lowlensity aerodromes
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complexity, type of ATS provided on each aerodrome (ATC or ARpBypach controlservice
provision, meteorological conditions across the aerodromes, geographical locatanh the
aer odr sumoenslihg topographferrain, runway orientations, etc.should be thoraighly
considered when providing ATS via the multiple mode of operafitsg a suitablelevel of equipage
to support the operationshouldbe determined.The local afety assessment, taking traffic density,
complexity and other local factors into accourghould determine the suitable numberand
combinationof simultaneousaerodromesaipsorts (which may vary over time, depending on e.qg.
traffic distribution, weather, etc.).

The results of the validation exercises performed sqdantinued research is ongoing within SESAR
2020, see Sectiod.2.6) in the framavork of the SESAR JU gramme [23], [33]) show that the
multiple mode of operation can bapplied for the simultaneous provision of ATS to two-density
aerodromes (as described by SESAR) by a single ATCO/AFISO. The basic features (as described by
SESAR, ségpendix4) aredeemed to be adequate for ARerviceand AFIS provision at these low
density aerodromes, even though the level and flexibility of service provision can be improved through
the use of advanced features (as described by SESARpgerdix4). The required equipage would

be dependent on e.g. traffic level and complexity iding mixture of aircraft and vehicles) as well as
aerodrome layout andts complexity, rather than the provision of ATS to multiple aerodromes (as
opposed toasingle aerodrome). Similar to thisciéinbe noted thatthe SESA#Ralidation results have
revealed that the total traffic level and complexiggenerallyhave a greater impact on ATCO/AFISO
workload than the number of aerodromes to which services are being provided.

4.2.2.Simultaneous aircraft movements on different aerodromes

The probability of instanes of simultaneous aircraft movements on the different aerodromes, based
on the expected trafficas well as the impadhereof, should becarefully assessed and taken into
account in the local safetyssessmenbefore implementing multiple mode of operation.

The management of traffic distribution between aerodromes in multiple mode of operation can be
handledat different instances as folbws:

—  Strategial: forecasting/ge-planning of traffic flows planning of staffing and allocation of
aerodromes across RTMs

—  Pretactical: when flight plansare available building amental traffic sequence andacting if
necessarye.g. delaying traffic ats origin

—  Tactical:

i Normal ATCO working practicémsed orexisting procedures and own judgemestd.
delaying start-ups orincoming traffic (by speed reductions, holdingstc.), while a
landing/takeoff at the other is handled)lt should be noted that AFISOs may not be
entitled to use such procedures to the same extent. Althougly cannot exercise
control of traffic,AFISOs could, under specified circumstanicdsrm the airsgace users
of delays orundertake other actions via coordination with other/adjacent ATS units
and/or the aerodrome operator/owner.

15 SESAR 2020 refers to the second part of the SESAR JU programme, which, buB&8#Rri (running between 2008
2016), started at the end of 2016 and is planned to last until 2024.

Page200f 99



Annext to ED Decisio@023/005 R2019/004/R

| Opering additional operational positions(e.g. ground, air) litting/merging of
aerodromes across RTMs requesing the sipport ofanother ATCO/AFISO

The ATS provider should establish procedures to maoapacity peaks or high ATCO/AFISO workload
for any other reasope.g.to addressvhen and how to open an additional position in the RTMben
and how to split aerodromeimto separate RTMs. All mechanisms implemented should be validated,
approved (by the competent authoritps part of the change to the functional systerand
documented in the operations manual (as specmed R;egulatlon (EV) 2017/37:-[4]
ATM/ANS.ORB 35 *‘ Oper at ke

t Operatioths manual s’ )

Note: Guidance on handlingf simultaneous aircraft movements at different aerodrornas be found
in the SESAReport from the demonstrations/validations performed in Irelasde referencis8].

nihaton (lBd A

4.2.3.Aerodrome switchingmerging/transferring/closingunder multiple mode of operation

The multiple mode of operation may includeenariosvhere the ATCO/AFISO would change service
provisionbetweenaerodromes on a flexible basis. This may include the following possibilities

— switching changing service provision for one (or several) aerodrome(s) to another aerodrome
(e.g. if providing serue to aerodromes A & B, change service provision to aerodromes A & C);

— merging: adding aerodromes to be provided with service (e.g. if providing service to
aerodromes A & B, change service provision to aerodromes A, Ba&C);

— closing or transferring seice provision for one or several aerodromes (e.g. if providing service
to aerodromes A, B & C, change service to aerodromes A & B).

This may also include the possibility of changing from a single mode of operation to a multiple mode
of operation environmat, or vice versa, by adding or closing/transferring aerodromes in the RTM (e.g.
if providing service to aerodrome A, change service provision to aerodrome A & B, or vice versa).

Switching/merging/transferring/closing of aerodromes should only beedlwhencircumstances so
allow. The ATS provider should establitte relatedproceduresand conditiongo adequately manage
the operationalci r cumst ances ( e .fog any Sushhimptemeateddscemaodl’ )
mechanisms implemented should balidated, approved by the competent authori#g part of the
change to the functional systeamd documented in the operatlons manual (as spemﬁeﬂtbgulatlon
(EU) 2017/3734], ATM/ANS.ORB3 5 *‘ Oper atHeg

}—Chapter 3 3 * Operations manual s’ )

Furthermore, human factors considerationslated to switchingare detailed in the end of Section
6.3.1

4.2.4.Service provision in multiple mode of operation

Regardinghe type of ATS provision, what has been validated for multiple mode of operation is the
combination of aerodromes where the same service type is provided (e.g. ATC+ATC or AFIS+AFIS).

ATM/ AN

ATM/ AN
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Hence, no known experience existsd no related recommendations care Imade at this point
regarding mixed ATC and AFIS in multiple mode of operation.

4.2.5.Recommended implementation and transition steps

It is likely that multiple mode of operation will be implemented as part of an extension to an already
existing single mode obperation implementation. This would facilitate the transition from a
one-to-one operating method to aone-to-many operating method by first gaining operational
experience of remote aerodrome ATS in a single mode of operaticnpsetherefore such an
approach is recommended. However, depending on libeal safety assessmentthis may not be a
prerequisite for implementation.

4.2.6.Possible developments of multiple mode of operation

Even though, at the time of publication of this document, there is only one B&B4ion published
related to multiple mode of operation, future research and validation activities as well as development
of technology may potentially extend the possible operational context of multiple mode of operation.
In this regard, it can be notethat validation activities comprising three simultaneous aerodromes
have already been performed in SESARid thatcontinued researchevaluating the multiple mode

of operation concept beyond the scope of SESAR Solution #%fgher traffic volume andincreased
number of simultaneous aerodromesds within SESAR020. The number of aerodromes to be
simultaneousy provided with ATS from one RTM will ultimately be dependent on a number of factors,
such as traffic levels and how the traffic schedule at each aerodrome intersects with the others,
meteorological conditions at the aerodromes, technical configurationpetipfunctions etc. (see
Sectiord.2.1). The foundation for such evolution wilowever, be dependent on gained operational
experience and trust.

4.3. Common aspectapplicable to both single and multiple modeof operation

4.3.1.Airspace and traffic circuit characteristics

As for conventional tower operationdhe airspace characteristics should be taken into consideration
when implementing remote aerodrome ATS. This inetuthe airspace classification as well as traffic
circuits, departure and arrival paths/sectors, VFR entry/exit points, VFR holding points, etc., as need
be for the particular aerodrome.

4.3.2. Aerodrome environment

Since each aerodrome is unique and has its olaracteristics regarding the surrounding topography,

it is important to take into account the specific aspects that may affect the implementation of the
concept, as would be the case also when implementing a new conventional tower at an aerodrome.
Furthemore, natural phenomena andhe local wildlife characteristicge.g. the occurrence of
animals/birds on and in the vicinity of the aerodronae® alsofactorsthat should be considered for
each aerodromeln addition, the implementation of remote aerodrome ATS should consider and

18 SESAR 1 refers to the first part of the SESAR JU progréastimgfrom 2008 to 2016.

19 SESAR 2020 refers to the secpad: of the SESAR JU programmhbich,building on SESARMas startedat the end of
2016 and is planned tiastuntil 2024.
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appropriately address the existence of environmental restrictions which could influence the
operations of the subject aerodromes.
4.3.3.Local weather characteristics

Local weather/climat factors are other aspegto take into account when assessing the impact that
the implementation of the concept may have on the aerodrome operations and/or ATS provision. The
location of the aerodromgsuch as proximity to sea/lake/river, altitude over (inder) mean sea level,
proximity to mountainsetc. and the associated typicaieteorological phenomena may affect the ATS
provision.

For lowvisibility conditions, the use of technical enablegach as visual hot spot cameras, could be
used to suppdrsituational awareness and local lesisibility procedures (as would also be a possibility
for conventional tower operations)

4.3.4.ATC@xa! CL { h anil reppBnEilSlities

The ATS provider should identify the particular configuration of R and the related operating
methods taking into consideration the operational application and the particular needs of the
aerodrome(s)in such a way thahe ATCOs/AFIS@ee enabled to fulfil their responsibilitiess if the
service would be provided from@nventional tower.

4.4. Remotetower centre operations

4.4.1.Supervision

When operating an RTC with more than one RTM, organisational and operational issues of more
managerial nature may surface, similar to the ones in other larger operational units. In the sgme wa
that an ACGipproachtower operational supervisor is responsible for the supervision of operations,

a supervisor role could be introduced in the RTC in order to lead, supervise and assist the operations
at the RTC.

The aim is that theupervisor can collaborate during planning, probteaiving and decisiemaking
processes, leading tn optimum performance in the RTC.

The tasks of @RTC supervisor can inclyder example:
— planning the allocation and combination of aerodromes andfstamodules in the RT,C
— monitoring the traffic and weather situations to anticipate any potential overload or underload

— reallocating aerodromes and staff by opening/closimgdulesor splitting/merging aerodromes
as necessary, particularly in case of unexpected situationsdeegload at @a RTM, abnormal
or unusual situation at an aerodrome, technical problemmaRa M etc.).

—  supporting RTM operators in case of unexpected situations

— coordinating with the techital supervision in case of technical failure occurring at the RTC/RTM
or at an aerodromg

— coordinatingwith adjacent units supervisor(s), when necessary

— coordinatingin emergency situations with other stakeholders involved
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5. Operational and system considerations

Thischapter addressegroceduralconsiderations operational needs and requirementas well as
related system and equipment aspects, to be considered for the implementation of remote
aerodrome ATS.

ATCO/AFISO confidence and trust in the system is of vital imporfandbe implementation of
remote aerodrome ATS. The human factors assessmentSésion 6.3) as well as an assessment of
social aspects fundanental to build this confidence and trust.

5.1. Remote aerodrome ATS procedural considerations

This section details recommendatiomsprocedures related to remote aerodrome ATS. Some ad¢he
recommendations aref a general naturewhereassome arespecifically related to operations from
an RTC.

o} All formal interfaces with all stakeholders (as specifiedRBgulation (EU) 2017/37B],
ATM/ANSOR.B.005(freguation(EU)-No-1035/204B} Annext-Chapter-3-%) and contracted
activities (as specified by Regulation (EU) 2017/B3 ATM/ANS.OR.B.015hould be re
evaluated to include items that are unigue to remote aerodrome ATS, especially with regard to
the communication between the remote ATS unit and the aerodrome. Such formal interfaces
should be documented in lat agreements. The need for coordination between the ATS unit
and the respective aerodrome-and related aspects—is specifically covered i@hapter7.

o} There might be cases where the ATS provider performs tasks which fall under the responsibility
of the aerodrome operator. In case such tasks are to be continued to be performed by the ATS
provider, following the introduction of remote aerodrome ATS, specific agreements between
the ATS unit and the aerodrome operator should be in pfadearticular considerations
regarding these tasks and contingency procedures should be included isettiee level
agreement / contract between ATS provider and aerodrome operator to achieve adequate
redundancy measures in case of partial or single or multiple failures at the RTC.

o} Before initiating service provision, or before assuming responsibility forceeprovision, the
ATCO/AFISO should be able to verify the status of the aerodrome (in terms of traffic, weather
situation, etc.) and its related systems and a coordination and transfer of control of operational
systems should take place when needed.

o} Intoday’ s conventional tower operations, oper at
differ between aerodromes due to local variations and practices. When providing service to
several aerodromes from an RTC, themay bean opportunity to streamline and ufyi the
operating methods and procedures for the aerodromes connected to the same RTC.

o} I n today’ s ¢ onv e sthéredsofieh a lack of tandardlipaton af systeams and
equipment between different aerodromesATCO/AFIS@vorkstations and HMI are often
different from one conventional tower to another. In order to support flexibility within an RTC
regarding aerodrome and RTM allocation as well as to reduce ATCO/AFISO training needs and
to contribute to the overall improvemenof uniformity of ATM services— when providing

21 o-be-replaced-from nua

22 For further detailsseeChapter7.
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service to several aerodromes from an RF@ is recommended to unify the RTMs within the
RTC in terms of HMI and equipment to the extent possible taking into account the different
aerodromesto which servtes are provided.

o} When providing service to several aerodromes from an RTC, to support the flexibility of staff
and RTM allocation between aerodromes, it is recommended that the RTC enables the transfer
of responsibility of ATS for aerodromes between thEVR within the RTC. If implemented,
appropriate procedures for the transferring/merging/splitting of aerodromes between RTMs
should be developed and documenteld.the transfering/merging/splitting of aerodromes
between RTMss performed during ATS hourd operation, service provision should be
uninterrupted.

o} When serviceean be providedo one aerodrome from different locations (RTC, conventional
tower, standalone RTM) appropriate procedures for the transferringand assumingof
responsibility of ATS diween these locationsshould be developed and documented.
Regulation (EU) 2017/373] ATS.TR.22B5A0AARex—11[16]-Chapter3.5 ‘Responsibility for
control®® applies.If the transfer of responsibility iserformed during ATS hours of operation,
service provision should be uninterrupted

5.2. Visualsurveillance system

A visualsurveillance systernonstitutes the core element of remote provision of ATS to aerodromes

and typically consists of two maaperationalpartsst he *‘ v i s u a replagangthes @ThVtviawt i o n’
ofaconventionaltowmeand t he ‘ bi nocul a rtraditionalltinoculashbath further ’ e mul
described belowA visuakurveillancesystemincludesa number of integrated elements, including

sensors, data transmission links, data processing systems and situation displays.

Regardless of the technicablutior/design it is crucial that the visualurveillance systerfulfils the
regulatory requirements and the operational needs that exist on the service provision. These
regulatory  requirements and operational needsas well as some functional
requiremens/considerationsare described and discussed sections 5.2.3 5.2.4 5.2.5and 5.2.7
below. It is acknowledged that the human visgensing systeris very sophisticated and thatritay

not be feasible topreciselyreplicate the ATCO/AFISO visual performatheg could beobtainedvia

direct OTWvisualobservatiort*.

No 03/2018
mework

24 In this context, it is worth tmote that sometimes there is a misconception concerning depth perception and the ability
to judge distances in the context of (remote) aerodrome ATS. Human depth perception based on eye distance is effective
only at near distances (typically up to 6 mefreAt longer distances, depth perception is based on references such as
relative size, location of objects used as references, motion, etc. Hence, depth perception based on eye distance is not
relevant for the provision of aerodrome ATS. The ability fgutdgoerception and distance judgement is therefore not
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Note: The visual performance obtained by the means of a visual surveillance systerim s@aye
circumstances antb some extenimprove the OTW visual observation.

Fully replicating the visual performance obtathvia direct OTW visual observation is also not key to

the implementation of remote aerodrome ATS. Instead, it is fundamental to define operational visual
performance requirements—corresponding to the specific operational contextand ensuring that

they can be supported by the visual surveillance system. A process for the definition and the
verification of requiremef2¥d9d Ai €Shdager ilb ¢l@JAISK St de
Based on the discussion$actions5.2.3 5.2.4and5.2.5below, the AB provider may use the process
descri bed OBy ChBbhge 1°' , or equivalent, to define
requi r ement sof-interestrantdeOtbjeco Ar e at er est Re qauidr € nfermtcsk’i n(c
of-l nt erest R eddREQ)vy EBPAOAtChange (L)T An extensive work to define a set of
baselineoperational visual performance requiremertiss been performed in the framework of the

SESAR JU programm#es a support to remote aerodrome implementers, these requirements are
presented in Appendids. They can be seen as example requirements and may be used by an ATS
provider/implementer as a starting point when defining their own local operational visual
requirements, tailored to the specific operational needs and the specific operational contexg of t

particular implementation.

It is recommended that the visualrveillance systens operationally validated against the perceived

total image quality and not only against individual system parametefish e gener al oper
acceptance process €eDAr iChhead gien 1E U RMAGAREfirstEox u me n
verification of he performance of the visual surveillance system under reference (i.e. optimal)
conditions. However, i furthermore recommended that the performance of the visual surveillance

system is operationally validated in various visual conditions (e.g. dawhglia dusk, darkness and

different visibility conditions), not only as a variation in tilmet also as a variation in the presented

view of the aerodrome and its vicinity at one point in tireas light conditions are likely to differ
acrosstheviewtmay be beneficial to appl y bahdéfisimamar i o/ u
validating operational visual performance requiremerfier instancea scenario could bé&Detectan

aircraft of a certain type/size at[SM final,recognisethe aircraft at some stage to be able to give a

landing clearance, be able to see/follow the aircraft during its complete landing from detection to
landing, rolout, taxing off the runway and until taikg to apron (leavingthe mae uvr i ng ar ea)
Adopting such validation approach will help to understand the operational benefits and shortcomings

of a specific implementatiocase If shortcomings are identified, they could be managed either by
improving the technical system or by implementing appropriaeerational procedures and

mitigation means.

affected by providing aerodrome ATS based on a visual presentation view instead of the OTW view from a conventional
tower.
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It is assumed that the visuadurveillance systemis primarily based ona visible spectrum
camerakensor solution whereameras capture the image at the aerodrome and the image is relayed
to the AT Cceeens,posdibly 8nBdnsed tgmerassensors from the nowisible spectrum,
such as thermal, infrared etc.

As regards differentiation between ATC and AFIS provision with respect tostisegillance systems

no significant differences affdog the implementation of remote aerodrome ATS at a certain
aerodrome have been identified. Instead, it is rather the traffadume/density and operational
complexity (as opposed to the type of service, ATC/AFIS, provided) that should be considered when
defining the &act operational and functional/technical requirements on the visual presentation and
the binocular functionality.

For recommendations related to interoperability, integrity and system availability regaedimsyal
surveillance systenrefer to EUROCAH>240AChange 119].
5.2.1.Visual presentation

Thevisualpresentationreplacesthe OTW view of a conventional towavith the purpose oproviding
aview of the aerodrome and its vicinit§j.e. area of responsibility)it may take different forms and
designs depending on the specific technical solution.

A common design used for implementation to date comm&elisplay that presents a wide fietd-
view image (similar to the OTW view obtained from a conventional tower) derived from a central

location onthe aerodromg y pi cal ly a ‘camera tower’ compri si ng
iscommonlyknowns®s a ‘ panor ama’ oe‘ p'apnaonroarmeamil/c ’p avnioerwa. miTch’
be supported by additi on(ael carhehassituatedip othef Igcatipns f i | | er

around the aerodrome)as need be.

Another design that has emerged is thecalled video wall view, where several sensors from various
locations around the aerodrome arpresentedktitched together in a combined view, hence
presenting different view images from different locations around the aerodrome in a combined
manner on this \deo wall. This setip using a distributed camera system may e.g. be fit for use at
larger multiple runway aerodromes, to support situational awareness also when distances are large.

5.2.2.Binocular functionality

Thebinocular functionality (e.g. a Pdrilt-Zoomcamera/function, as defined and described&D
240AChange 119]) emulates the function of a binocular in a conventional tower, by allowing the
ATCO/AFISO to haeaecloseup view of a specific location or object. As sutfulfils the part ofICAO

Doc9426 ATS Planning Manydb) ( PART 111, Section 2, Chapter 2
Aer odr ome Cothat lists binoclilarsveesarrécommended equipment in an aerodrome

control tower.

This functionality isansidered additional to the overall visual presentation, enabling the ATCO/AFISO
whenever necessary to look at certain objects/occurrences in the area of interest more closely (e.g.
engine on fire, landing gear extended, RWY condition/objects on RWY.,, Bte)view from the

bi nocular functionality may be presentednwithin
picture’”) or on separate screens/ displays.
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5.2.3.Primarydirect regulatory requirementsaffecting a visual surveillance system

Point (b) ofAMC1 ATS.TR.205{c)Regulation (EU) 2017/378] states that:

* ( bQontrol of all flight operations on and in the vicinity of an aerodrome, as well as of vehicles and
personnel on the manoeuvring area, should be continuously maintained by:

(1) visual observation, which can be achieved directly byaftthe-window obsevation or
through the use of a visual surveillance system; and

(2) an ATS surveillance system where available, in accordance with ATS. TR.245.

In addition, Part Ill, Section 2, Chapter 2.1.1 a) of ICAO Doc 9426 (ATS Planning [W&]ratates
that ‘the tower must permit the controller to survey those portions of the aerodrome and its vicinity
over which he.exercises control’

At the same time, Chapter 2.1.2 8EAODoc 9426 (ATS Planning Manyaly] states ‘The most

significant factors contributing to adequate visual surveillancetheesiting of the tower and the

height of the control tower cab. The optimum tower site will normally be as close as possible to the

centre of the manoeuvring part of the aerodrome, provided that at the intended height, the tower
structure itselfdoeshdb e c ome an obstr uctanodn hra phtaezra rZhelt.o3 fsltie
height of the tower should be such that the controller is provided with the visual surveillance
previously described. The higher the tower, the more easily this optimum saneilis attained, but

at greater financi al cost and with a greater 11Kk
As these guidelines provided B§AOCDoc 9426 may be valid in the case of a single centrally located

camera tower installationtaan aerodrome, they may on the other hand not be relevant in the case

of a visuaburveillancesystem comprising several camera installations on various locations around the
aerodrome.

Thispromotesunderstanding of the overarching regulatory requiremedii®ctly affecting the visual
surveillance systerand can be formulated as follows

Thevisualsurveillance system—subject to the visibility conditions at the aerodrome and its vicinity
as well as the topography of the surrounding terraimd tailored to the ATCO/AFISO roleshould
enable the ATCO/AFISO to survey those portions of the aerodrome and its vicinity wierh they
exercise ATS and should enaltheem within their area of responsibility to see:
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— flight operations (aircraft®) in the vicinity of the aerodrom#’;
— flight operations(aircraft?®) on the aerodrome;
— vehicles and personnel on the manoeuvring aféa

Note: Differenttasks performed by ATCO/AFI@&®. ground, air, apromanagemenf{(if applicable))
may affect the area of interesthereforethorough consideration should be given to the tailoring of
the visual presentatioin supportof each specifitask

The above should be seen as applicable in both daylight and darkness can(stidiject to the hours
of operation of the ATS unjthowever, during darkness it is acknowledged that it may be difficult to
see objects without their own light source.

5.2.4.Indirect regulatory requirementsaffecting a visual surveillance system

In addition to the abovementioned primary/direct regulatory requirements, there are some
regulatory requirements on the service provision that may be indirectly applicable to the visual
surveillance systenf-or conventional tower operations, they are fulfilled as per the priacip/ y ou s e e
what y?2 towsvergfor the remote aerodrome ATS context, these requirements need to be
considered. Thisectionlists such relevant provisions Begulation (EU) 201373 [4] {CACDec-4444
andICACDoc 94261t is important to note thaRegulation (EU) 201373[4] andICACDoc 9428hese
1ICAHecumentsonly address aerodrome ATC seniitéetails and not AFIS. However, this guidance
extends the association of the relevagtAcprovisions to AFIS as wellhere appropriateand not in
contradiction with the objetives and the principles dflight Information Services.

Point (a) ofAMC1 ATS.TR.3@5(7)to Regulation (EU) 2017/373] states:‘Whenever an abnormal
configuration or condition of an aircraft, including conditions such as langiag not extended or

only partly extended, or unusual smoke emissions from any part of the aircraft, is observed by or
reported to the aerodrome air traffic controller or the AFIS officer, the aircraft concerned should be

adwsed W|thout deIayAGA@—Dec—4444—Ghap&er—7—4—]: —M—sta&es%#h—e—n—e—w@nepmai

reported to the aerodrome—controller — tAse, aircr
Regulation (EU) 2017/373], ATS.TR.40CAO-Doc4444-Chapter7-1%2[14] details the aerodrome

control tower's responsibility and the circumstances for when to alert rescue and firefighting services.

Hence it should be considered, as part of the local safety asgent, whether the visualrveillance

system needs to enable the ATCO/AFISO to visually degext recognise aircraft abnormal

% “Aircraft’ is defined in[dAsnéeAnk macRégel ahaonca@gBUjle20%@/
from the reactionsofth@i r ot her than the reactions of the air agains:
27 A descr i pt i arcraftoderatindhirethet ieacimmi‘t y of an asarNetetwdhrthe definiisn pr ovi de
of ‘aerodr ome ICACHed 44414 Reguiatoh (Ed)e 923/2012[6] a sincludes but is not limited to
aircraft entering or leaving an aerodrome traffic cirCaircraft-inentering-orleaving-an-aerodrometraffie—+.c u i t ’
28 The manoeuvring area is definedRegulation (EU) 923/2018] Dec444414las' t hat part of an aerodr ¢
forthetakeof f , | anding and taxiing of aircraft, excluding apro
29 According to Class 3 ATCO medical requlrements (see Regulation (EU) 2(1)55/340
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configurations or conditions, such as landing gear not or only partly extended or unusual smoke
emissions from any part of tharcraft. As thd CAO-provisioRegulationstates that this could likewise
be reported to the aerodrome controller, this needs to be defim¢the local implementation level.

Point (a) oAMC1 ATS.TR.205{@)Regulation (EU) 2017/378] |\CAO-Doc 4444 Chapter 7.1°8[14]

states ‘Aerodrome control towers should issue information, instructions and clearances to aircraft

under their control to achieve a safe, orderly and expeditious flow of air traffic on and in the vicinity
ofanaerodrome with the objective of preventing c
manoeuvring area and obstructlons on that afe@e#ed#eme—een&ektewer—s—shaﬂ—&ssue—miepmatlon

Although ICAC—previsienthe Regulation does not explidtly state that an ATCO needs to visually
see/detect obstructions (the existence of an obstruction could likewise be reported to the
ATCO/AFISO), there is an expectation on the service that obstructions (of a certain size, up to a certain
distance and sukft to the visibility and daylight conditions) can be visually observed/detected by the
ATCO/AFISO. Therefore, as part of the local implementation and safety assessment, it should be
considered whether and to what extent the visuslirveillance systenneeds to enable the
ATCO/AFISO to visually detantirecognise obstructions on the manoeuvring area. Local operational
requirements should be defined, taking into account size and distance of obstruaswell as under

which daylight and meteorological conditions the requirements are to be valid.

Asconcerns obstructionsgGM1 to AMC16 ATS.TR.210(aj8Regulation (EU) 2017/3714] states

ICAO Doc444gkatesin-a-Note-toChapter 7-4-1-4%: ‘Animals and flocks of birds may constitute an
obstruction with regard to runway operatiorisandin point (b) ofGM1 to AMC1 ATS.TR.305(aj(b)
Regulation (EU) 2017/378] statesChapter7.52.' Essenti al information on
shall include iformation relating to the followig: £ .(9)other temporary hazards, including parked

aircraft and birds on the ground or in the &ir

Note: The SESAR JU validations has shdi@i A & dzI f (reférNd- S8cdtidsy2.8) @ be a useful tool
to supportthe detecion of the occurrenceof birds/flocks of birds.

Point (b) of AMC12 ATS.TR.210(a)¢{8) Regulation (EU) 2017/37Bl] {CAO-Dec—4444-Chapter

741275 [14] states ‘prior-to-takeoff aircraft shall- be-advised-dPrior to takeoff, the aerodrome
control t ower s h o u (24 sigaificant nseoratogicalaconditfort$ in ¢hé take ( ...)

A 2 A A-th mbo—u @MletoaAMClZ ATS ‘JZRO(a)(3) o#ReguIatlon
(EU) 2017/373:4] states Slgnlflcant meteorologlcal condltlons include the occurrence or expected occurrence of
cumulonimbus or thunderstorm, moderate or severe turbulence, wind shear, hail, moderate or severe icing, severe
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off and climbout area, except when it is known that the information has already been received by the
aircraft’- Therefore it should be considered whether the visiglrveillance systemeeds to enable

the ATCO/AFISO to visually observe some significant meteorological conditions in Hudf takd
climb-out area (subject the type of and distance to the significant weather, the daylight/darkness
conditions as well as the meteorologic&ibility).

Althoughthe responsibility fothe monitoring of the condition of the movement areand reporting
on matters of operational significance to the ATS provitles with the aerodrome operator
(ADR.OPS.B.015 of R&gion (EUN0139/2014[7]), the ATS provider may want to considdnether
and to what extentthe visual surveillance systenshould support theATCO/AFISO to visually
observédetect runway surfae states and their changesuch as thoseonditionslisted in points
(b)(2) to(b)(5) of GM1to AMC1 ATS.TR.305(a)Regulation (EU) 2017/378] {cAO-Doc 4444752,

b} to £y,

Paragraph 1.4f Appendix 1 to AMC1 SERA.14@0Regulation (EU) 923/201[B6] {cAO-Dec-4444
Chapter123#[14]* Phraseol ogies for afset mem a@aerdo drno ntehe dy
following means of visual communication with aircraft:

— showing |l anding | i ghdesn taisf iac gptoiszi-Bd.fel); arieracnrsa ff to’

— moving ailerons (or rudder), rocking wings or flashing landlgiys as a possible means for
‘“acknowl edgemen 124371 %.9.s u a | means’ (

As a consequencthe implementation ofemote provision oberodromeATS should consider, as part
of the local safety assessment, whether and to what exteeséhindirectregulatory requirements
should form operational requirements driving the technical requiremdatthe implementation. As
for a conventional tower, the fulfilment of such requirements will be dependent on the distaooe
the aircraft and on meteorologal and daylight/darkness conditions.

5.2.5.0ther operational needsffecting a visual surveillance system

In case theATS unit is also responsible for the provision of apron management serseéesto
Section7.2.6 Even if the ATS unii$ not providing apron management servicet)ere could be an
operational need/benefifor the ATCGYAFIS@s)to haveaccess ta viev of the apron(s).

Furthermore,as recommended bycAC-Arnex-Melumel17-3-15-3andalsolaid downin CS ADR
DSN.G.38@o Regulation (EU) N©39/2014[7], any remote (i.elocated at specified remote areas

along the taxiwayeading to the runway meant for takeff) de-icing/antricing facility should beisible
from the air traffic control tower, i.ethis should be supported hihe visual surveillance system.

Although notexplicitlystated in regulations, there would be an expectation on the service provision
that the ATCO/AFISO should be able to observe and follow up on changes in weather conditions (e.g.

squall line, freezing precipitation, severe mountain waves, sandstorm, dust storm, blowing snow, tornado or waterspout
in the takeoffand climbout ar ea.’

37

General (in
|l e Means
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precipitation, showers, fog patches, clouds and the bujd of cumulonimbus)or weather
occurrences (e.g. flooding, snowbanls)would be feasible from a conventional tower. Therefore

the ATS provideshouldconsider, as part of the local implementation and safety assessment, whether
and to what extent the visuaurveillance sysim should support the ATCO/AFISO to observe such

weather condition observations.

5.2.6.Camera siting aspects

The determination of the number of cames to be usedthe locationsand theheightat whichthey
areto be installedin order to meet theregulatory rejuirementsand the operational needdescribed
above may be influenced by parameters such as:

— dimensions of the aerodrome;

— design characteristics and comgity of the aerodrome layout;

— location of the communication, navigation and surveillance equipment (both existing and

planned) to prevent any potential interference;
—  types ofactivities andbperations that take place at the aerodrome;
—  prevailing weather phenomena;
— functionalities anl capabilities of the cameras employed;
— existingbuildings andcconstructions (e.g. terminal buildings);
— existingconventionatower (if any)
— desired line of sighindangle of incidence;
— considerations of obstacle limitation surfaces abidance otreation of new obstacles;
— direct or indirect sun glare;
—  pighttmelighting-glardighting glare at nightand
— external lightsources
— ease of access for maintenance purpgseasd

— aeronautical easements.

A dedicated, comprehensive amgordinated assessment should be conducted by the ATS provider

and the aerodrome operator in order to demonstrate that the number, locatibeight and
characteristics othe cameras fulfil all the objectives for each individual case.

For related informatin regardinghe camera siting aspecsee alsdection 7.1.4.

5.2.7.Functionalconsiderations fora visual surveillance system

In addition to the regulatory requirementnd the operational needsescribed above, factors related
more directly to system perfornrmmc e s houl d be consi dered when
as they will affect the performance of the visualurveillance systenand subsequently also the
operational capabilities of the ATS unit.

The performance and usability of the vissalrveillance systenis a complex combination of many

such system performance factors. Soofehemfound to be particularly critical for the ATCO/AFISO
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ability to perform the ATS are discussed below, but as indicated Uset#ion5.2.7.6° Ot her i mage
gual ity factor s’ ,whichmaybe affectingrematd aeradiorme ABSnproyision

Because of this complexity, as already mentioned urfSiection5.2, it is essential thathe visual

surveillance systers operationally validated against the perceived total image quality, rather than

against specific imageuqlity factors.

5.2.7.1 Visual presentation seup and layout

The visual presentation should be designed to avoid unnecessary discontinuities-onifamities

of the presented view. Existing discontinuities and tumiformities should be clearly indicated ss a

to avoid misleading impressions of the observed area. For the case of seams/joints in the visual
presentation, they shoulchs faras possibjp e avoi ded at operational ‘hot
positions runwayentrance/exits etc. When this wailld not be achievablemitigation measures should

be considered, such as a hot spot camera providing an unobscured/unbroken view (or a predefined
‘“qguick access’ position for the binocular functd.i

This recommendation can be seen as related to thielg/ines provided in Chapter 2.1.4I6fAODoc

9426[15], stating* Ver ti cal supports for the cab roof shou
soastomi ni mi ze their obstruction of the controller
p o s s i.Adifferente withregardtothe ver t i c al S u p p ofa toaventianal toleh e c a b
compared to the frames/joints between cameras/screeng unisual presentation, is that the vertical

supports are actually blocking the view, whereas the frames/joints in a visual present&on

probably not blocking any part of the view, but rather just separating the images. Even so, it is
recommended to mininge the number of seams/joints (e.g. between screens) in the visual
presentation, and if existing, to keep them to the smallest feasible width (e.g. by using screens with
narrow frames/borders).

Also, the risk of potential loss of information between image.g. when combining images from
different sensors) should be thoroughly assessed as part of the implementation, and if such
information loss can be detected, appropriate mitigation means should be introduced. A factor to take
into account in this regari the natural system degradation that may occur over tiff@:. instance

even if there is no occurrence of information loss when the system is new and recently installed,
weather and natural wear may affect the equipment and its configuratiesultingin a potential loss

of information over time. If this is regarded as a potential risk factor for a particular implementation
case it is recommended that regular checks are introduced as part of the overall maintenance
programme.

In casea partial or fullloss of visual presentatiois expeced to bemitigated utilising thebinocular
functionality, see considerations in the secotallast paragraphe in Section5.2.7.2 below
5.2.7.2 Binocularfunctionality-related functional requirements

The binocular functionality should be simple, quiakd easy to use, not considerably increasing the
time needed to perform the samsimilar tasks as when performed with manually operated binoculars
in a conventional tower. As a recommended minimum, the binocular functionality should include a
fixed opticalmagnificationfeature with a visual indication of the direction of bore sighif may also
includea moveable/adjustablepticalzoom feature.

In order to increase its usability, the binocular functionality may also include functionalities such as:
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—  predefined and usedefinable positions (automatic functions including zoom, jaauHtilt and
focus) enabling the ATCO/AFISO to quickly jump to frequently recurring areas of interest (e.g.
waypoints, thresholds, etc.);

— predefined and usedefinable automatic scanning patterns, such as runway sweeps (including
the option to pause or stophie scan to be able to check detected objects), supporting the
ATCO/AFISO to perform tasks such as scanning the runway;

— automatic following of moving objects (e.g. aircraft, vehicles, personnel, animals), assisting the
ATCO/AFISO to follow relevant movingjexts of interest( ¢ o mmo n | y referred t
tracking’)

Note: Technical standards/recommendations related hmocular functionality automatic
following of moving object® G SNY SR Wt ¢ % 2 0 2EDQ4ADAChangef 1A y I Q &
contained in EUROCEB240AChange 119].

—  optical sensor(s) from the nevisual spectrum, such as infrared.

When the RTM comprises several separate raleskstations(typically for larger aerodromesthe

use of independent binocular functionalities and their independent presentation for each
role/workstationshould be considered (to avoid distractiamongstthe ATCOs/AFISO#).the case

that more than onendependent PTZ is available, operational, technical and human factors related to
the assignment, transfer and locking of each PTZ should be assessed

If the binocular functionality is planned to be utilised as a mitigation reéan(partial or full) loss of
visual presentation, this added dependency should be accounted for when developing availability
requirements on the binocular functionality.

For recommended requirements on control latency and camera movement speed perfamaefer
to EUROCAED240AChange 119] (PTZRREQ@6+te-101 to 5)].

5.2.7.3 Video latency

One critical parameter is the time delay betwetti® occurrence of an event in the real woraddits

presentation to the ATCO/AFISO on the visual presentdtinocular functionality referred to as

video latency The maximum allowableideo latency including its variation in timeshould be

determined by the local safety assessment, with the ainf not negatively affedhg the

ATCO’ s/ AF I SaelyprovedBATItis regomimnemded that this valueas low and constant

as possible, aso n g del ays wi | | undoubtedly '’ mmegattiuvadliyon
awareness, with airect safety impactThe exact figure should be derived from operational ngeds

taking into account the local conditions of the operational context.

Recommendtions formaximum video latencgre presented in thenotes belav; however,subject to
the outcome of the local safety assessment and #ezeptance by theompetent authority, an
alternative maximunvideo latencymay be applied.

Note: EUROCAED240AChange 119] (VCREQ?21) stipulates a maximumideo latencyf 1 secongd
as thisW kekated to existing ground surveillance sensor standards and is considered as reasonable in a
Remote Toweenvironmen©

Note: Validation activities performeih the framework of SESAR JU progranraee indicated a
recommended maximumaideo latencyof 1 second (refer to SESAR OBBP(RE®06.09.030SED
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VC03.1105) & SESAR Technical Specififabp(REQL2.04.07TS0110.0007))however this should
be seen in the context of the specific conditions (operational and technical) that were validated and
hence may not be universally fit for purpose.

5.2.7.4 Video update rate

The fidelity of themagepresented to the ATCO/AFISO also depends on theowuighdate rate (also
known as ‘frame rate’), def i nevidleois apdatetl. §henidemb er 0 f
update rate primarily affects the following operational aspects of the presented image:

— the appearance of moving objects (such as aitapafvehicles), i.e. if a smooth and regular
impression to the human eye is provided,;

— the capability toperceiveand monitor flashing/rotating objects (such as runway guard lights
(RGL), aircraft strobe lights, emergency veHiglats or rotating propelles/rotors); and

— the ability to perceive acceleration/deceleration/direction changes (i.e. turns) mbving
objects

The appropriate video updatete, including its variation in timeshould be determined by thical
safety assessmentaking into account the operational contexin order to ensure an adequate
presentation of moving objects to the ATCO/AFEIS® well as an adequate presentation of
flashing/rotating objects, e.g. flashing lights.

It is acknowledged that defining a recorended video update rate is complex due to the capabilities
and nature of the human eye, the influence of motion blur and due to inherent dependency of many
system parameters (e.gitter, contrast, video compression, bandwidnd codex). It is further
acknowledged that the video update will likely becampromiseagainst image resolution in order to
optimisebandwidth consumption; where the image resolution will influence the capability to detect
and recognise objects, the video update rate will influettoe factors listed above (appearance of
moving objects, ability tgerceiveacceleration/deceleration/direction changes of moving objects,
capability to perceive and monitor flashing/rotating object$he video update rate is therefore
recommended to be aluated and defined for each implementatiotaking into account the
specifigties of the locabperational needsnd conditions

Note: For further considerationselated tovideo update rate, refer to EUROCAB240AChange 1
[19] (Sectios3-1L-1and-3.2.4.2.9.

Note: Recommendations ominimum video update rate can befound in SESAR publicatiofia3]
(REQ06.09.030SEBVC03.1104) §24]] (RE®@L2.04.07TS0110.0006). &rther to this, an empirical
study published in 2018 on video update rgd2] is publiclyavailable.

5.2.7.5 Difference in daylight/darkness perception

Page360f 99



Annext to ED Decisio@023/005 R2019/004/R

A visual surveillance system, including the camera sensors and display unigspdanean image

that mayresult in the user having a different perception and capability to see objects/weather in
varying light conditions. As part of the implementation and validation of the visual surveillance system,
it will be necessary to understand the performance and lamjtations of how the cameras perform

in differing light conditions and will require the configuration to be optimised for the environment and
tasks required.

Validationactivitieshave shown that the presented image in some technical platforms apagar

brighter compared to the realorld conditions during dusk and dawn, prolonging the experience of
daylight and enabling the ATCO/AFISO to see occurrences which are not possible to be seen in real life
due to darkness conditions.

Although this can & considered as a benefit from the situational awareness perspective, it could also
pose new operational risks. It may be difficult for the ATCO/AFISO to judge when darkness has
occurred, potentially leading to incorrect service provisiomeprrect seletion of airfield lighting.

Equallythe image in true darkness may be optimised for a less noisy image to compensate for artificial
light, butthis could mearthat meteorological elements may be harder to detect.

The understanding of these differences sia be partof the SAT test, the local safety assessment and
conversion trainingtherefore, where appropriatetechnical or procedural mitigations should be put
in place.Technical improvementsay include the provision afunrise/sunset times andseparate
camera configurations that allow a user to view areas easier under certain light conditions.

5.2.7.6 Other image quality factors

In addition to the aforementioned factors, there are also other image quality factors wiuald
affect the quality of the \dualsurveillance systempotentially impacting the ATCO/AFISO ability to
effectively provide ATSA nonexhaustive list includesensor resolution, display resolution, image
uniformity, sharpness, contrast, colour depth, video compression, bandwidth ahslonk related
issues, etc. For a further elaborated description of such aspects, refer to EUROZAFAChange 1
[19].

5.2.7.7 Protection against naturalexternal influences

Local weather and climate conditions at the aerodrome where the services are provided, lighting
conditions, animal interference on cameras/sensors (e.g. insects, patdsmay affect and degrade
the performance of the visual presenian and the binocular functionality. In order to avoid negative
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effects on the ATCO’' s/ AFI| S O’'swveilmatceysten spould iocluger ov i d e
(as applicable, depending on the selected technical solution) means to reduce the icapaed by

animals (e.g. insects, birds), variable light conditions across the field of view, cdightexffects(e.g.

glare from direct sunlighiow standing sul, precipitation (e.g. rain, snow, hail), condensation, icing,

winds, or any other weathgshenomena as applicable to the local conditions at the aerodrome.

In case the means of technical protection agaitis# impact of external influences €.g. bird
droppings, precipitation, condensation, dust/dirt build ,uptc.) are not sufficient,mainterance
proceduresshould be set up a® ensure that camerianstallationscan be cleaned regularly and on
short notice, as needefbr service provision

5.2.7.8 Failure detection

In order to fulfilRegulation (EU) 2017/37[@], ATS.OR.14@CAO Doc 444441 Chapter4-14* Fai |l ur e
or irregularity of sy slCAONDDE444d Creglan7ilFfernati’| uarse voer

irregularity of aids and equipment’, the remote
any failure or irregularity which could adversely affect théesaor efficiency of flight operations

and/or the provision of ATS, such as corrupt, delayed (beyond the defined maxatemayvalue) or

frozen image of the visualrveillance system

Note: Technical standard®r maximum video failure notificationntie can be found in EUROCARE
240AChange 119] (VCREQ@4).

5.2.8.Technical enablers for increased situational awareness

The visual presentation may include tools and functionalities aiming at increasing the ATCO/AFISO
situationalawareness and enabling the ATCO/AFISO to increase the time@pént oo ki ng out
wi n d g.euscanning the area of responsibility

Such toad/functionalitiescouldtypicallyconsistof two different types/categories:

— Additional sensors at the aerodrome (and presented to the ATCO/AFISO), that may improve the
visual range

1 Addi ti onal vi sual ‘“hot s pADCQ/AFIS to fet d cloger '’ cal
view of specific areas of interest as well as improving visual range Hvisdility
conditiors — covering distant or obscured parts of the aerodrome or particularly
operational critical areas such as holding points for determination of runway clearance.

1 Optical cameras of the newisible spectrum, such as thermal or infrared, improving
visibility pimarily during hours of darkness.

— Digitally overlaid information in the visual presentation, such as

1 Overlaid symbols aridr labels associated with and highlighting objects capable of
movement and relevant for the service provision, such as aircrafickes) personnel,
obstructions or animals/birds on the manoeuvring area and in the vicinity of the

42 |CAO Dod444[14] Chapter7.1.3 has not been transposeidto the EU regulatory framework

Page380f 99



Annext to ED Decisio@023/005 R2019/004/R

aerodrome. Objects not relevant for the service provision would include e.g. vehicles
outside the aerodrome premises. Such symbols and labels can be based on

o] information from optical sensors, i.e. system detection of moving objegimage
processing techniqug@ncluding also norwooperative targets) in the visual field of
view (commonly referred to a¥ @A a dzk £); G NI Ol Ay 3Q

Note: Technical standards/recommeatibns related to W@ A Ald2Df A yiINa | NB
contained in EUROCEB240AChange 119].

o} information from ATS surveillansgstemsgsensors e.g. ADB, PSR, SSRSMGCS
targeting primarily cooperative targets (commonly referred totasld R NJ):G NI O] Ay

AMC1 ATS.TR.15%¢a RegulationEU) 2017/3734] {c/0-Dbec444414] Section
8101 dapplies

o] or a combination of the two above.

1 Overlaid framings/symbols to indicate/highlight specific parts of the aerodrome, such as
framing of runways, taxiways etc. in @dto enhance the ATCO/AFISO situational
awarenessespeciallyin darkness and during lowisibility conditions.

bl Overlaid added information relevant to the service provision. Instances of element
classes may include

o] geographic: cardinal/compass directions

o] meteorological: e.g. wind direction and speed (e.g. instant, 2 min average, 10 min
average), QNH, temperature, visibility (e.g. RVR values), object markings to support
distance judgement, MET REPORT, METAR, TAF

o] operational/AIR and serviceaelated: runway/taxiway/apron designators, visual
reminders such as “RWY bl ocked’ mar ki n
prevention, aerodrome assets/systems status such as lighting, clock, checklists
aeronautical information (NOTAM, SNOWTAM, etcother operational

information (e.g.runway-conditionslike-water—snow-or-mud-presence—coefficient
otfriction; RCR, RWYE®.).

i System support using a video data processing system to help the ATCO/AFISO detect
smaller FOD, highlighting the existence of sunhlobjects in the visual presentation to
attract attention (objects which else would be difficult to detect).

5.2.8.1 Considerations when implementing visual presentation technical enablers

When found beneficialas describedh Sections4.1.1, 4.1.4and4.2.1), the ATS provider may evaluate

the possibility of complementing the visual presentation with tools and functionalities such as the
ones describedn Section5.2.8 The ATS provider should conduct ardapth evaluation of such
technical enablers, including the necessary validation activities and human factors assessment, as part
of the corresponding daty assessment of the local implementation.

When implementing additional sensors intended to improve the visual range, care should be taken to
mitigate the potential risk induced by ATCOs/AFISOs having a different perception of visibility
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compared to pilots (e. g. Hebiletopgerat€s@vaheHuces Gorizanta ht * f
visibility ifthey see the aerodrome clearly).

When implementing overlaid information in the visual presentation, care should be taken about the
potential unintended loss of such information and the associatedsriglat may arise as a
consequence.For instance one risk may arise from introducing a dependency on certain
functions/tools to achieve a certain level of situational awarer@ssapacity Appropriate degraded
mode procedures should be developedhandle such situations.

Furthermore, if any digitally overlaid information is implemented in the visual presentation, it is
strongly recommended that all such overlaid information is possible to toggle on/off as well as to
adjust in light intensity by th&ATCO/AFISO. iBhway the followingould beavoided:

—  potential blocking of important visual information,
—  ATCOJ/AFISO information overload,

— ATCOJ/AFISO distraction/dazzling during darkméghitime operationsdue to the possibility
to adapt tothe light conditions at the aerodrome

5.3. Signalling lamp

In accordancavith CS ADSN.KR00to Regulation (EU) No 139/2014] {CAC-Arpex—14-VMelume |

M7} Chapter5-1-%, ICAOCircular 211AN/128 [18] paragraphs 26 and 2%nd in line with
EUROCONTROL Manual for A#1$ Sectiors 3.6.7 and 4.2.2.3the remote tower infrastructure

should allow the ATCO/AFISO to communicate via a signalling lamp (e.g. in the case of radiotelephony
or data link communication failure).

In order to enable the ATCO/AFISO to communicateth@asignalling lamp, remote command
capabilities of the signalling lamp from the remote towsrould be in placeFor this purpose, the
means of directing the signalling lamp towards the applicable aircraft/vehicle/personnel may be
combined with the binoclar functionality. The remote tower system should have the means to ensure
that the remote command of the signalling lamp is effectively performed and the means for the
ATCO/AFISO to detect any potential failure in its functionality. The locatitre sgnalling lampat

the aerodromeconcernedshould also be published in the AIP, so that pilots know from where to
expect the signals.

The remote operation of the signalling lamp might be subject to delays due to communication latency

from the remotefacility to the aerodrome infrastructure. The maximum allowable delay should be
determined by the local safety assessment taking into account the operational cdntexder to

ensure the ATCO' s/ AFI SO's ability to act timely.

5.4. Aerodrome sound

When providig remote aerodrome ATS from a location/facility where the ATCO/AFISO is unable to
detect the naturally occurring sounds of the aerodrome, a function that captures and relays
aerodrome sound may be introduced. The implementatibauchanaerodrome soundeproduction
functionality should be assessed as part of the local safety assesstakimy into account the
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particularities of the operational context.Particular care should be taken wheselectingthe
aerodrome sound detection devices site. Nearby naisénpact of wind on thenicrophonescould
shield the aerodrome sound.

Aerodrome sound reproductiofunctionalitywould bean enabler foincreasel situational awareness
and could create a greater sense of presence. Sactunctionality has shown to bgarticularly
valuable for smaller aerodromes where sound could play an important fosléhe ATCO/AFISO,
attractingtheir attention to arising occurrencegerodrome soundan increase situational awareness
during e.qg. low-visibility conditionsand emergency situationsand it may also support weather
perception.Furthermore it couldraise awareness of potentitaffic outside the visual field of view
provided by the visual presentatidvisual surveillance system.

Ontheot her hand, today’s practice at many convent
surrounding aerodrome sound hbgsulating the tower cab/building. This may be the case for larger
aerodromes with a high trafficzolume/density or for aerodromes wherg¢he traffic involves

particularly loud aircraft operations such as military jet fighters.

If implemented, the volumeof the aerodrome sound reproductioshould be adjustable. This
possibility would support the needs of individual ATCOs/AFISOs to mirdistaebing background
noise when/if neededAlso, the use of aerodrome sound inRTC seup would need to be carefully
assessed.

A maximum allowabldatencyfor the aerodrome sound should be determined, taking into account
the correspondingideolatencyof the visuakurveillance systerand a possible synchronisation with
it.

For further considerations regarding multiple mode of operati@fer to Section5.13.4.

5.5. Communications
Aremote towerfacility used for the provision of aeredme ATSlikea conventional towefacility, is
required toenable ATCSand AFISO® performvoice/data link communicatigrasdetailed below

— Aeronautical mobile servicdair-ground communications) in the area of responsibility, in
accordance witlrelevant provisions of Regulation (EU) 2017/3#13 Annex IV Section 41CA0

Annex 116} Chapter6-1°.

— Aeronauticalfixed service (groundground communicationsin the area of responsibility, in
accordance witlrelevant provisions of Regulation (EU) 2017/34B Annex IV Section 41CAO
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In addition to the communication with the units and entities prescribedRegulation (EU)
2017/373[4] Annex IVection 4{CAC-Annex-HiL6]1 Chapter6-4as listed above), the remote
tower infrastructure should also enable the AT2@d the AFISCGs establish voice/data link
communication with aerodrome personnel and/or any othentities as need be for the
coordination and communication between the remote ATS unit and the aerodrome (and as
documented in local agreements, s8ection5.1and Chapter7).

—  Surface movemententrel service (communications for the control of vehiclegherthan
aireraft on manoeuvring areas aontrolled®® aerodromesor for the management of vehicles
and persons on the manoeuvring area at AFIS aerodrpmethe area of responsibility, in

‘“Aeronaut i calndmdsiulrd ascessrensoereymeanet’ are typically
the local radio equipment at the aerodrome. For remote aerodrome ATS, the RTC/RTM might need a
dedicated connection (e.g. through WAN) to the local radio equipment at the aerodrornse.€hiote

command of the aerodrome radio equipment might be subject to delays due to communication link
latency. The maximum allowable delay should be determined byltival safety assessmentaking

into accountapplicable standards and recommended pises ICAQEUROCAR as well asthe
operational contextin order to ensuratimely communication between the ATCO/AFISO and aircraft
andvehicles.

Also, for backup or emergency radio systems (referGigll ATS.OR.400(&) Regulation(EU)
2017/373[4] \CAO-Doc-444A 4} Chapter-8-3-19), a dedicated and independent backup connection
between the aerodrome and the remote faciliyi shouldbe required. Standard faback solutions,
such as handheld radios used in a conventional tower, may not be applicable lianttoee tower
scenario due to coverage limitatiorBackup/emergency radios should also be installealdifferent
location than main radios.

46 This could also be applicable for AR¢Sodromes.
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5.6. Voice and data recording

Regulation (EU) 2017/37[8] {CAO-Arnex—116]-Chapter-6specifies recording requirements for
aeronautical mobileservice (aiground communications)dhapters6-1-138& 6.1.1.4* ATS.OR.400

(b) and ATS.OR.455 (a)aeronautical fixed service (grougdound communications)ATS.OR.435(c)
andATS.OR.455(a)(@hapters 6-2.2.3°3-6.2.2.3.7°&6-2.2.3.8%), surface movement control service
(ATS.OR.445hapters-6-3-1.7-and6-3-1.3°) and aeronautical radio navigation serviéel6.0R.450
and ATS.OR.455hapter 6-4-7). Fur t h e Noteoll e ,t o | CA Q4] Cluapter 2.414241
(introduced by appAcabtemdodndorembeN2018) cRurifiesthatFor t he pur po
of automatic recording of visual surveillance sy

Thephilosophy of theEUprovisions is to record and retain all data used to support the provision of
ATS— and in a way that the recorded data is the saamor at Ieast similar to the mformatlon
presented to the ATCO/AFISECrephi :
used—te—suppe#t—the—p#ewsmn—ei—ATB)r the partlcular case of remote aerodrome ATS, the recordmg
and retention of datashould therefore be extended to includeconstituents specific to remote
aerodrome ATSincluding the visual presentation, the binocular functionality anther technical
support systems such agrodrome soundeproduction(if implemented) The data recorded should
be normally recordedrom two sources

— data obtained from the sensodirectly or through the network(through the wall)

— datarecorded as seen by tht&TCO/AFISO on the screeaptured by a screen capture deviae
the glass)

With reference to the above, it is recommended that—a—ninrimumthe imagepresented to the

ATCQAFISO (i.e. the processed data presented to and used by the ATCO/AFISO as stbgiort in

decisionmaking, including both the view of the aerodrome and its vicinity as well aoaayaid

data/information/decision supportsometimesr eferred to a s) istirsaccprdaece r ec o r
, pecorded and

58 In accordance witlEEASA-Opinion-No-03/20183] Regulation (EU) 2017/373], the responsibility for data recording
and retentiono f ‘aeronautical mobile service', ‘aeronautical fi
‘aeronautical radio navigation service’' |lies within the A
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When recording the image asgsented to the ATCO/AFISO, itnplicit that the image is recorded
with the same picture quality as presented/used in the system (number of pixels, frame rate, etc.).

Additionally, the recordng and reention of the aerodrome sound reproduction data (as
presented/reproduced to the ATCO/AFISBpuldalsobe consideredif such functionality has been
implemented (refer to Section 5.4.). Note that Regulation (EU) 2017J8{ ATS.OR.468tipulates
recording of background communication and aural environment at ATCO/AFISO workstations (and
retention of the last 24 hours of operation), unless otherwise prescrimgthe competent authority.
Meeting the requirement undeATS.OR.460, it is likely that the aerodrome sound reproduction will
be recorded/captured inherently.

It should be noted that integrity issues may result from the recording and retention of
optical/video/sound data from public spaces (which could be the case for an aerodrome, depending
on the national legilation). Such integrity and privacy issues are different from state to state
depending on national integrity and surveillance legislatiod would need to be taken into account

5.7. Management of aerodrome assets

5.7.1.Aeronautical ground lightand navigation aids

The remote tower infrastructure should enable the ATCO/AFISO to operate and monitor all assets
which are necessary to fulfil the tasks assignedhe ATS unit. The followingSAO—previsions
requirementgspecificationsprovide example of assets/tasks that the remote tower infrastructure
should support:

— Regulation (EU) 2017/37[@], ATS.TR.150CAO0 Doc 4444} Chapter 715 Aer onauti ca
g r o u n d;ard asgdeidtesl AMC and GM;

— Regulation (EU) 139/201%] CS ADSNS.890:CAO-Annex14-VoluméllZ1 Chapter 8.3.%
—El ectri-dolni g ysti enmgs

— Regulation (EU) 2017/378], ATS.OR.525 A0 -Annex-[16] Chapter7-8" ‘Information on the

operational status of navigation services

5.7.2.Management of other aerodrome assets

Even though not regulateds ATS taskshe remote towerinfrastructure may need to consider the
monitoring and manoeuvring of (other) aerodromelated assets such as accidéntident distress
alarms vehicle traffic lights, gates or bars, arresting cables/barriers or runoff nets, activation ef anti
bird gunsbystems, etc. according to the specific needs of the particular aerodrbng4monitoring,

and maneceuwringoperation, and cost bearingf such assetstheir implementation and related
procedures should be specified in local agreements between the aeragiend the ATS unilf the

Page44of 99



Annext to ED Decisio@023/005 R2019/004/R

aerodrome concerned is part of a multiple mode remote aerodrome ATS installat#oticular
attention should bepaid to interdeperdencies that may exist between different locations and
systems.

5.8. Meteorological information

The presentation of meteorological information to the ATCO/AFISO may in the remote tower context
be affected by the need for additional data transmission links.

The remote tower infrastructures required tosupport and provide:

—  presentation of meteorologal information in accordance witRegulation (EU) 2017/373],
ATS.OR.515 and AMC12 ATS.TR.21P{a)@gulation(EU) 2017/3734] {CAC-Annex1{L6]

Chapter 7. 1.%# and ICAQ Doc 44444} Chapter 7.4-1.%); and

— access to relevantmeteorological information in accordance witlthe requirement
MET.OR.242(%)of under Regulation (EU) 2017/373], ATS.OR.242(a)

5.8.1.Remote aerodrome ATS equipment used for MET observation purposes

Meteorologicalservice isnot an ATS taskt falls, therefore, outside thescopeof remote aerodrome
ATS. Whether remoté&ower equipment is usable for MET observation purposes depends on local
legislation, requirements and actual implemented system configuration. Local requiteragply
alsoto the METobserver role of ATCO/AFISO.

However if local legislation allowthe use of remote aerodrome ATS equipment for MET observation
purposes, tlen the requirements stemming from this intended utilisation mode shall be included in
the gecification, setup, verification and certification of the implemented system.

The remote aerodrome ATS equipment that is primarily affected by this utilisation mode is the visual
surveillance system detailed in Section 5.2. All aspects listed irsdhiidn shouldbe considered for
MET observation as well if the system is intenétmdsuch use.

5.9. Other ATS systems/functions

This section lists systems/functions which are needed for the ATS provision, but which are not
necessarily affected or changed due to the service being provided remotely.

Suchsysteméfunctionsinclude

— presentation of ATS surveillance system(s), (ergsifiation display(s) or surface movement
control display(s)), when available for the particular aerodrommeagccordance withAMC1

ATS.TR.208(to Regulation(EU) 2017/3784] |CAO Doc 44444) Chapter 7.1.1.9);
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— handling of air traffic service messages (in accordance with ICAO Dofl44@hapter 115;

—  presentation and updating of flight plan and control data (in accordance Rétulation (EU)

2017/373[4], ATS.OR.145 and associated AMC and !IGMP-Deoc-444441 Chapter 415,

Note: When an RTC enablése transfer of responsibility of ATS for aerodromes between RTMs
within the RTC, it is recommended that an electronic system is used for the presentation and
updating of flight plan and control data.

—  presentation of the correct time ithe format of hours, minutes and seconds in UREylation

(EU) 923/201286], SERA.3401 (). 1CAQARREx- 11 Chapte?. 26.59);

The ATCO/AFIS@eeds to have access tall relevant operational data (e.g. AlIP information,
NOTAMsMmanual of operationgetc.) required for conducting the ATS tasks.

5.10. Technical architecturginterdependenciesand redundancyaspects

Service continuity requirementsas wellas interdependency aspecthould be consideredvhen
designing theoveralltechnical architecturef the complete system, i.e. ahe facilities, installations
and equipment enaling and supporing the remote aerodrome AT $cluding the identification of
redundancy needs

This would includ¢éhe data transmissiolinksbetween the aerodrome and the remote tower/facility,
the number of cameraat the aerodromeconsidering both the camefg) used to provide the visual
presenation image as well afhie camerds) used to provide the binocular functionaljtthe number
of screens for the visual presentatigmpwer supply needstc.

Particularly the data transmission links would constitateritical enableasthe visualsurweillance
system aeronautical mobile service and surface movement control service voice communication, as
well as monitoring and manoeuvring of systems/equipment on the aerodrome (e.g. camera
management, aerodrome lights and navigation/landing systenm)ld rely on this communication

link. Based on current best practices, it is recommended thattirenection between the aerodrome

and the remote facilitys doubled and physically separatadd that a third independent connection

is used foadkup/emergeng radiopurposes (unless the remote tower is situated close enough to
the aerodrome so thathis could be solved vigandard faltback solutions such as handheld radios
with the sufficient radiocoveragd. When the ATS provider relies on thiparty providers (e.g.
network or telecom service providersihe requirements inRegulation (EUNe—1035/201%° [3]
2017/373[4] apply.

As regard power supply needsn case lhe remote towelfacilityis locatedaway from theaerodrome
(not located at an aerodrome}he power supply measurdistedin Section7.2.5.1should be applied
in an analogous manner.

66 With regardto the use of ICAO aerodrome location indicatorthiicase of remote aerodrome ATS, each aerodrome/ATS
unit will keep its designated location indicator and the relevant ATS messages should be reroutedhglycordi

AO Doc 4444 Chapter4id droposed-fo ASHO on-nto-the eagulatonframewmrdEASA-Obinion-Noa-0
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When ATS is provided to several aamdes from one RTC/facility, the system architecture should be
so designed to avoid interdependencies between the aerodromes/ATS units as far as practically
possible. (Refer also to Sections 6.4nt16.5.2 and Chapters 8 and)®

As operations from an RTHrings interdependencies between the ATS provision to several
aerodromesMember States and competent authorities are advised to assess the acceptability of the
level ofinterdependendes generated and take measures as deemed suitable. Thosssures may
include but are not limited to:

— arequirement to havean aerodrome with independent ATS provision within a certain distance,

— anaction on requirements for hours of service.

5.11. Technical supervision

Remote aerodrome ATS is based on a distribuddstructure comprising system components on
the aerodrome as well as in the remote tower facility, which may be located away from the
aerodrome. The infrastructure also includes data communication connecting theirsitesed The
ATS provision is depdent on a high level of availability of the technical system.

The system and its constituents should include monitoring functions that continuously monitor the
technical status and provide:

— Presentation of the technical statusndicake system availabily by acquiring, synthesising and
displaying the technical and functional status of the system and its constituents.

— Failure detection:Generate alarms and warnings when failures have been detected.

—  Support for analysis of the detected failureClassify th severity of the failure and make
availablethe recorded technical data related to the failure.

— Proposed actions and help functiorPropose appropriate failure correction actions based on
the available data.

— Log technical dataRecord data related to the failures for pgstocessing in support of safety
procedures, system development and history of events.

The requirements and needifa technical supervision rothouldbe based upon the local needs and
the local safety assessmerfthe technical supervision role can be implemented in different ways
depending on the local situation. The role can be

—  part of the normal maintenance organisation at the aerodrome; or
— adedicated function at the remote facility; or
— amixture of both as long as one function has responsibility for the total system functionality.

The system monitoring function should autatitally analyse the failures, classify them and, based on

the severity, present information to the technical supervisory function. The technical supervisory
function should have access to all information. The information presented related to the fadare c

be on different detailed levels. In the ATCO/AFISO positions, only information directly related to the
operational function should be presented. Advi ce
system automatically or be provided through otherana s | i k e, etc.drhcase kflsévere s’

failures impacting the operational service provided when the ATCO/AFISO is monitoring the system,
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the solution could be for the ATCO/AFISO to call for the technical supervisory spestadistdown
the servie or implement prearranged contingency plans

5.12. Working environment

A dedicated analysis of the working environment and ergonomics of the facilities used for remote
aerodromes ATS should be conducted by the ATS provider, asahigd bean essential aspedor a
successfuimplementationand an enabler forATCO/AFISO overall system trust. A good working
environment will help to reduce the risks for fatigue, stress, mental straticc A poor working
environment on the other hand will negatively affect the ATCO/AFISO ability to petieinjob, and

might, in the long runnegatively affect the safety of ATS provision.

The physical working environment (noise, temperature, lightietg.) would be required tobe in
accordance with national regulations for normal office establishments.

It is recommended that the working environment permits daylight conditions equal/similar to
ordinary office establishments. A comparison can be madenodern ACCs which typically are
designed to allow for daylight conditionsurthermore it should be possible to adjust the lighting
conditions in the RTC/RTM in order to adapt to the daylidgrknessconditions at the (possibly
remote) aerodrome(s)or instanceif several RTMs are docated in @ RTCthere may beaneedto
control/adjust the light conditions individually for each RT&& the light conditions may differ
between the aerodromes connected to different RTIMAIthin the RTM, care shoulde taken tothe
difference and transitionin light between the visual presentation(e.g. display sreeng and its
background(e.g. wall) If this aspect is notvell treated, t may create eye straimnd reduce the
usefulness of the visuaresentation.

The ATCO/AFISO workstatiaghould be designed according state-of-the-art ergonomic design
principles and should allow for a degree of flexibility for user adaption. Aspects to considexgnay
be: limiting the number of input and output eviceshmited to a minimum, adaption for leftright-
handed persons, height adjustable worktables, &tcluding applicable ISO standaftls

5.13. Additional considerations for multiple mode of operation
5.13.1. Procedural considerations in multiple mode oferation

5.13.1.1 Handling of abnormal and emergency situations in multiple mode of operation

The ATS provider should put in place procedures and contingency plans that clearly define how to deal
with unexpectedor unusualevents, such as an emergency at one af gerodromes significantly

70 |SO 6385, Ergonomic principles of the design of work systems
1ISO9241Ergonomics of humasystem interaction
ISO 9241Ergonomics of humaaystem interaction
ISO 7730, Ergonomics of the thermal environmenfAnalytical determination and interpretation of thermal comfort
using calculation of the PMV and PPD indices and local thermal comfort criteria
ISO 8994, Lightingof work places
ISO 7256, Basic human body measurements for technological design
ISO 4871, Acoustie®eclaration and verification of noise emission values of machinery and equipment
ISO 7000, Graphical symbols for use on equipmeRegistered symbols
1ISO 9995, Information technology Keyboard layouts for test and office systems
ISO 2813, Paints andrnishes
ISO 11064 Ergonomic design of control centres
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increasing ATCO/AFISO workload and affectiver ability to continue to provide ATS to all
aerodromes undertheir responsibility. Such procedures and situatioreqjuire adequate and
recurrent training Each application for mufile mode of operation will require careful consideration
for potentially exacerbated emergency situations and therefore the potential exists for enhanced
training and mitigations.

Accordingly, tle following is a nomexhaustive list of actions the ATCO/86I could undertake to
support the best possible management of an abnormal or emergency situation:

—  Temporarily delay or stop traffic at the othererodrome(s)Although AFISOs cannot exercise
control of traffic, an AFISO could impose delays or other actidascoordination with
other/adjacent ATS units and/or the aerodrome operator.

—  Slit aerodromes in order tasolate theaerodrome with theabnormal/emergency situation on
an RTM dealing with only this issue

— Requestwell-timed support ofanother qualified ATCO/AFISO, in order to be able to continue
the provision of ATS for all aerodromes unttez responsibility of the same RTM.

5.13.1.2 Communication aspects in multiple mode of operation

The ATS provider should conduct ardapth evaluation of theommunication aspects of any multiple
mode of operation implementation, as part of the local safety assessment. The related operational
procedures should be designed and establistzedl the necessary system support should be defined
accordingly.

The validtion activities performed in the frameork of the SESAR JU programr{&S3], [36], [38])

have examined different ways of handling communication in a multiple mode of operation context,
i.e. in dealing with frequencies/radio traffic feeveral aerodromes at the same time as well as dealing
with an increased number of telephone lines to other ATS units and entities (compared to single mode
of operation). With regard to the radio communication aspect, based on the validation results, some
preferences can be noted, as discussed below.

For aermauticalmobile service (aiground communicationsYwo obvious possibilities exist. Either
the respective aerodrome frequencies are handiparatelyor crosscoupled (as e.g. commonly
used when combining sectors in an ACC).

If treated separately the ATCO/AFISO would be able to hear all transmissioralifaerodromes
however, the pilots would only hear the aircraft transmissions related taitheo wn ' aerodr ome.
ATCO/AFISO may respond/transmit to aerodromes separateiyiay choose to respond/transmit to

all aerodromes under their responsibili@ne benefit of this method would keereduced risk for pilot
confusion, as a result of lowered risk to misinterpret transmissions on frequencies of other
aerodromes. On the other hand, pilots may try to transmit on the frequency when the ATCO/AFISO is
ocapied with radio traffic at another aerodrome, as they will not necessarily hear transmissions of
the other aerodrome(s).In addition, the ATCO/AFISO would need to select the correct
transmitter/frequency, whichcould lead to the possibility of a miMp of transmitters/frequencies
(transmitting on the wrong aerodrome frequency)

If the different aerodrome frequenciegre crosscoupled pilots (as well as the ATCO/AFISO) would
hear all transmissions related to all aerodromes under the responsibility oATE@O/AFISO. The
benefit of this method would be that pilots at all times would be aware of the ATCO/AFISO occupancy
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and the risk for simultaneous transmissions (affecting the ATCO/AFISO) would be re&lsoethe
risk for ATCO transmitter/frequency mix (transmitting on the wrong aerodrome frequency) will be
eliminated. On the other hand, confusion may arise from pilots hearing transmigsian other
aerodromes. Based on the SESAR JU programme validation r§38Jt$36], [38]), the preferred
method seems to be frequency cressupling across the aerodromes.

Some specific recommendations can be given with regard tonaericalmobile service:

—  When performing multiple mode of operation and when there is a possibility ofuston due
to aerodromes having the same or similar runway designatamngl if transmissions are not
performed to individual aerodromeghe inclusion of aerodrome names in clearances/radio
transmissions should be considered as a standard procedure.

— In adlition, the ATS provider may also consider, as part of the local safety assessment, the
inclusion of aerodrome names/ATS unit call sign for all transmissions (i.e. not only for the first
contact) between pilots and ATCOs/AFISOs in multiple mode of operétithis procedure is
to be implemented, it should be published in the AIP for the particular aerodrome, together
with any other specific communication methods as deemed necessary.

For surface movement control service (communications for the contreébicles other than aircraft
on_manoeuvring areas at_controll€daerodromes) based on the SESAR JU programme validation
results (33], [36], [38]), the preference seems to be to keep the frequencies of @iffeaerodromes
separate. A recommendation in this regard can also be made:

—  For aerodromes provided with (or to potentially be provided with) multiple mode of operation,
it is recommended to consider the introduction of different call sign/number seegHe
vehicles at the respective aerodromBEor instancevehicles at aerodrome A to use a call
sign/ number series starting with A’ or ‘1’
series starti ngThiwcouldbe ‘aBimpleayrto suppdrt,and éatilitcate the
ATCO/AFISO recognition of vehicle radio calls from different aerodfaresell as to avoid
misinterpretations of clearances/transmissionSnother possibility could be to include the
aerodrome name or its shortened formto the call sign/number of the ground vehicles. Using
different position symbols for different aerodromes might be also an optieor. further
guidance on interdependencieseeSections.10.

5.13.2. RTM design considerations in multiple mode @feration

When performing multiple mode of operation, the ATCO/AFISO should be provided with all systems
and data/information required to perform the ATS for all aerodromes under responsilailitgne

single workstationThis setup should enable thATC@AFISO to operate/monitor all equipmeat all
aerodromes as required.here idikely a levebf technical complexity to the managementdifferent
equipment which may vary in design aitterfacefrom site to site. This needs twe considerednd
managed in any multiple mode operatioimplementationcase

The technical system should support and reduce ATCO/AFISO workload by system integration to the
level where the ATCO/AFISO can focus on task performance in the new working environment.

71 This could also be applicable for AFIS aerodromes.
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Furthermore, the system design should support the ATCO/AFSIO to distinguish to which aerodrome
any single set of displays and functionalities are linked.

5.13.3. Visual presentation in multiple mode of operation

The provision of ATS to more than one aerodrome #mmeously would be made possible bg)

visual presentation(s) that allgiw)for the monitoring of each aerodrome, enabling ABZE&+SO40
maintain‘control of all flight operations on and in the vicinity of an aerodrome, as well as of vehicles
and persanel on the manoeuvring areand AFIS®to ‘maintain a continuous watch on all flight
operations on and in the vicinity of an aerodrome as well as vehicles and personnel on the
man o e uvr?mthis @gam,at’'needto be understood that thespirit of the }CAOprevision
provisionsis notto visually observe/survey all parts of the aerodrome and its vicinity (and all flight
operations,vehicles and personnght every single point in time. Thisvistually impossiblelsofrom

a conventional dwer (e.g. it is impossible for the human vision to survey 360 degieany given
point in time) and likely also in a single mode of operationugetinstead, thé cont i nuletes wat ct
is to be interpretedas keeping continuous awareness of all flight operationehicles and personnel

by visually scanning the area of responsibility (i.e. the aerodrome(s) and its vicinity).

The visual presentation(s) sholdd accessible fazach aerodromat all times To allow ATCBFISO

to fulfil the duty of continuous watch, the delay to see any part of the area of interest on any
aerodrome being under the responsibility of the ATCO/AFISO should not be higher than the delay it
would take in a conventional tower (e.g. by turningand to see behind, or to use binoculars), or
indeed not higher than the delay experienced in a single mode of operatiempset

The placement of cameras/sensors at an aerodrome in order to obtain the most suitable view of the
aerodrome and its vicinitysidependent on various factors such as aerodrome layout and runway
orientation(s), | ayout of aerodrome traffic ciroc
technical infrastructure etc. as is the case also when determining the placemeihta new

conventional tower.

In the case of multiple mode of operation, the ATS provider may wanalsm consideralse an
additional aspect, not related to the local conditions of the aerodrome, but related to the
interdependencies between the aerodromes to be combined in multiple mode of operdfion.
instance a generic placement of camera towers (if applicable) redativthe runway directions and
relative to cardinal/compass directions on all aerodromes may be beneficial for the ATCO/AFISO
situational awareness when providing ATS to several aerodromes simultaneously.

Itis essential that the ATCO/AFISO is, at allgirable to distinguish between the aerodronssvhich
ATS are simultaneously provided remotely

Note 1:Validation activities and human factors assessments performed in the iarkef the SESAR

JU programme (refer tf83] & [35]) indicates that the idtinction between aerodromesvould be
supported by introducing overlaid (digital) information in the visual presentation, marking and
identifying the respective aerodrome. This may be particularly helpful during darknesssilolity
conditions and whe the daylight/meteorological conditions are similar at different aerodromes.

2 AMC1 ATS.TR.2@Jand GM2 ATS.TR.305(c)dRegulation(EU) 2017/374] Chapter 7.1.1.2 of ICAQ Doc 4444 (RANS
ATMYL4].
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Note 2:Validation activities and human factors assessments performed in the fvarkef the SESAR

JU programme further indicate that the introduction of other overlaid (digitébrmation in the visual
presentation such ascompass directionge.g. indicating the?y 2 NJi K iain Zdwdpasskdections

OA PSP Winzeach derodrdmeyun@ay/taxiway/apron markings and denominationd, @A & dzl f Q
'Y RK 2 NJ WNJI R ledtdlogidal inbotniatiord &eBodrofr® ssets/systems statueuld support

the ATCO/AFISO situational awareness in the multiple mode of operation environment and may also
increase headsp time.Whenimplementing any such overlaid information, care needs to be taken

with regard to the possible added dependency on such digital information for the service provision and
the potential risks induced by its malfunctioning (see mo&eation5.2.8).

5.13.4. Aerodrome sound in multiple mode of operation

The validation activities and the human factors assessment performed in thevirarkef the SESAR
JU programme have indicad that aerodrome sound may be particularly useful in a multiple mode of
operation setup, aiding ATCOs/AFISOs attention to occurrences at the different aerodromes.

If implemented it is recommended that the aerodrome sound playbacks are linked in a idinatt
manner according to the visual presentation of aerodromes, as this was found to be a contributing
factor to optimal situational awareness.

For multiple mode of operation, if aerodrome sound is implemented, the volume should be adjustable
and possiblgo turn off by the ATCO/AFISadividually for each aerodromé&his would support the

needs of individual ATCOs/AFISOs and would enable to minimise disturbing background noise when/if
needed.Theimplementation ofaerodrome soundn multiple mode of oper@on should becarefully
assesse(dh the local safetyand human factorassessmers takinginto accountthe particubrities of

the operational context.

5.13.5. Other ATS systems/functions in multiple mode of operation

In multiple mode of operation, in order thelp reduce the ATCO/AFISO overall workload, it is
recommended that coordination and transfer of control (the latter only applicable for ATC) of a flight
to/from other ATS units (in accordance wigulation (EU) 2017/37[3] ATS.TR.320 and associated
AMC and GMCAO-Doc-444A.4} Chapter1) is supported by system means enabling automated

coordination.

5.13.6. Work environment in multiple mode of operation

It is recommended that the number of input devices to control the same functions for different
aerodromes are as few as possiblettas would support theefficient fulfilment oftasks in a multiple
mode of operation environment.

The lighting conditions in the RTM should support the possibility of different daylight/darkness
conditions at the different aerodromes connected tm &M n a multiplemode-of-operation
environment.

A-No 03/2018
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6. Management of change

6.1. Addressing soci@conomic factors

6.1.1.Prior to making the decision: assessing the impact

Within the process of deciding to implementramote aerodrome ATS8peration,usuallyan impact
assessment ofvarious options is performed considerifgur areas: safety(including human
performance) environment, economi¢including a cosbenefit analysisand socialmpacts and the
interdependencies between those a® This section acknowledges these interdependencies and
consides all factors affecting safety bofim the short term(at implementatior) andin the long term
(once in operatiol, as well as those related tihe longerterm economic costfor operations

Economy is feen a main driver for the introduction of remotaerodrome ATSespecially when it

comes to the multiple mode operations (reference SESAR PJ05 documentation). This is usually
achieved by an increase of ATBBBISOproductivity, consolidation bsystems, reduced operating
costs, and savings or release of land for facilitidsich brings the necessity to assess the social field

as well.

The social impact of the implementation can be positive or negaileC @AFIS@ are usually the
most affectel, but other workers can also baffected such as maintenancstaff (including ATSEP)
andsupport staff

The implementation of the technology may not always result in relocation, and so may not be factored
in as a social impachowever, the below areasnay still need to be considered when deciding the
introduction ofremote aerodrome AT8perations:

— Relocation of a group atafffrom their conventional tower to the place from which aerodrome
ATS will be provided (potentially crasgbordersto places with different labour standards)

— Impact on the number and types of jobs

—  Change of employer

—  Change of employment terms and conditions

— Impact on the hours of service with a strong link to safety level

— Impact on relatives of relocatestaff

— Impact on the cost of living for relocated staff

—  Staff turnoverelated tothe implementation

— Increase requirement for ofite work (during transition & over time for maintenance service)

— Issues around staff competence (additional training, creglationon multiple aerodromes,
reduced scope for maintenance services)

—  Consequences of failure to achiete new competence expectations

—  Defintion of an achievablend realistidcimeline for implementationincluding milestones
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Social consequences of the introetion ofremote aerodrome AT&perations usually also go beyond
the remit of ATM/ANS. When performing the assessment, the impact beyond shéildalso be
taken into consideration. Here is a list of examples of such impact:

— Impact on local and often remetcommunities
— Impact onaerodromeoperations

— Impact onintegrated aerodrome security with, for example, the difficulty triggered by the
accessibility issues of the variostekeholders

Therefore all aspects of the change should be considemath as
— Assesigthe expected social impact before deciding to implement

— Invohing affected staff and their representatives at all steps of the project (reféhe change
management declaration of the ATM Social PartneeeSections 6.3 and 64

—  Consideingthe consequences outside the field of ATM
—  Definng mitigating measures asppropriate

In the social dialogue, affected parties could identify additional iy measures of financial and
logistic nature to facilitate a socially smooth transition.

6.1.2. After making the decision: checking the relevance of the initial assessment

The impact assessment made prior to making the decision to implemesnbte aerodrome ATS
operations mighneed to be revised successively, as various aspétte assessment initially made
or achange of context of operationstc. could introduce new kements for considerationincluding
from the social perspective

One of the main factors of success femote aerodrome ATignplementation, both for transition and
longerterm safety and economic performance, is to make the right choice of locatiorhéonéw
remote aerodrome AT8peration. To inform this decision, here are some examples of criteria to
considerwhich again mapaveboth positive and negative impacts.

— Difference and desirability of new location (rum@ty, facilities, housing, connectty)

— Change in cost of living diigher cost of living versus other operations, but no increase in
remuneration for affected staff as still providing same relethis could affect staff willing to
transition and affect longeterm retention of staff.

1 Loss of experienced staff
| Change in demographics thfe unit

1 A continual high churmate could result in increased/continual training costs toe
ANSP

1 Challenges irboth recruitment needed at transition du& staff who choose not to
relocate and future@ecruitment.

—  Connectivity teaerodromescovered—not only the distancebut how easy iisto access from
other locations (rail/air/road)
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1 Transition costs (travel for training/familiarisation whilst existing operation continues)

1 Stakeholder interfaces— aerodromeoperator, airspace useri\TSinterfaces meetings
(where inperson meetingsire required)

—  Career development for people affected
— Change in task allocation (multiple validations)

It is important that the decisionn the locationis based not on st shortterm assessmenidut also
considers the longeterm impacts that could undo the economic savings/benefitse selection of an
appropriate location could everesolve existing challenges with tlo@rrent conventional location.
Also the specific location migithply changes to the service provisjptherefore a local validation is
recommended.

Onthe involvement of usersseeSection6.4.

6.1.3.Social aspects to consider during transition to remote aerodrome ATS

There are social aspects that arise during the transition phase to remote aerodrome ATS when
ATCOs/AFISOs are needed in both conventional and remote aerodrome ATS concurrentlythin case

RTC is ndbcated at or in the vicinity dhe same premises dbe conventional towersuch personnel
would berequired to commute between two different places for the periofithe transition.

In addition to technical, human factors and other nature elements listed in Sedi8nl and 6.3.2,
particularattention shauld be paidto the following social aspectgeculiar to thetransition phase:

—  Considering the possible need for personnel to comnartdto be apart from their family and
home for increased periods of time.

— When implementing a remote aerodrome ATS centa mid to longterm plan for staff

scheduling/rostering should be determined. The plan should include methods to mitigate the

social impacbn the personal life oftaff during transition.
—  For trainingduring thetransition phasee-learningmightbe corsidered as appropriate

—  Thepreparation of theschedulefor the necessary omsite activities shoulanvolvethe staff to
minimise commute between units.

—  Overall, theimplementation schedule should be realistic, and if any delays occur, the staff

should ke informed, and support measures should be taken accordingly.

To ensure smooth implementation of the change, all aspects of the change should be considered

including but not limited to:
—  checkngthe accuracy of the assessment of the expected social impact

— involing affected staff and their representatives at all steps of the project (reféhe change
management declaration of the ATM Social Parthers

—  seekingacceptance of the change
— adaptable transition training durations
— managdngto the extent possible the consequences outside the field of Adini

— definingandimplemening mitigating measures as suitable.
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6.2. Safety assessment

Implementation of remote aerodme AT $sto be managed aa chame to the functional systeranré;
as—suchit-does—notreguire—any—specific—safetyassessment-methodolddne applicable safety
assessment requirements are laid down-Regulations{(EUNes-1034/2011 2] (eversighty—and
1035/2011 [ 3] {senrvice—provisionlwith—both—being—replaced—byReguation (EU) 2017/3734],
complemented by associated Acceptable Means of Compliance and Guidance Materidl-Jandary
2020 Nevertheless, the particularities of the concept of remote aerodrome ATS require seciécsp
considerations in the safety assessment.

In order to facilitate the safety assessment, Appendito This document summarises (in a non
exhaustive list) thenainelements for consideration when implemeng remote aerodrome ATS. The
listin Appendk 1 may be used as a checklist by the ATS provider and the competent authority, but
should be adjusted as necessary taking into account the local implementation aspects of the
operational context and the particularities of the selected technical solutibhen initiating the
safety review process, it could be beneficial and useful to agree on a tailored checklist in coordination
between the ATS provider and the competent authority.

In addition to the guidance provided in the other sections of this documtr following sectioa
(6.2.1,6.2.2and6.2.3 provide some additional considerations and guidance related moretljittec

the safety assessment. It is also highlighted that the results of the human factors and security
assessments (seBections6.3 and 6.6) form important inputs to the safety assessmegmthether
performed separately or in conjunction with the safety assessment)

6.2.1.Scope of the safetpssessment

The safetyassessment shoulcbverevery aerodromeevery operational mode ang-in the case of
multiple mode of operation— every aerodrome configurationcombination {e-g. For instance,
aerodrome A, aerodrome Bndaerodrome C shouldhe subject toseparate safety assessmenénd
in the case of their operation in multiple mode, any intended combination of thesmould
additionally be subject to separate safety assessments.

6.2.2.Dependencies and interfaces

In the case of AT®rovision to several aerodromes from one RTC, the safety assessment should
additionally cover interdependency aspects between the different aerodromes/ATS Uiiits.
recommendations irgections 5.1Gnd6.5.2 and Chapters 8 and 9 should also be considered.

The implementation of remote aerodrome ATS is a change to the functional system that may impact
one or several entities, persons or organisaf@a.g.communicationnavigationsurveillance (CNS)
providers, adjacent ATS providers). Those entities, persons or organsaitected by the
introduction of the remote tower concept would be, at least, the aerodrome operator(s) and the
airspace users

Inreference—to-RegulaticfEU)}No-1035/2011[3}-Annex-H—recital-3-2-tf'4, In accordance with
Regulation (EU) 2017/373, ATS.OR.205 and ATM/ANS.OR.A.045 (and associated AMC1
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ATM/ANS.OR.A.045(a)(3), GM1 ATM/ANS.OR.A.045(a)(3), AMC1 ATM/ANS.OR.A.045(e), GM1 to GM4
ATM/ANS.OR.A.045(e), GM1 ATM/ANS.OR.A.045(e)(2) and GM1 ATM/ANS.OR./Aa04ATH,

provider is required to addrestependenciesinterfaces and interactionwith sud entities, persons

or organisatios when conducting the safety assessment

The way in which the technical systems of a remote tower implementation will interact may be
different from that of a conventional tower. For example, as discusséhapters3 and 4, technical
systems may be located at different distant geographical locations (such as at the aerodrome and at
the remote location/facility), interacting with each other as well as with exaéentities on both sides.
Suchaninteraction would require consideration during the safety assessment.

6.2.3.ldentification of hazards

As stipulatedn Regulation (EU) 2017/373], ATS.OR.200(2) and ATS.OR.205(b)(1), complemented
by EASA ED Decision 2017/001{R0], AMC1 and AMC2 ATS.OR.205(b)(1) and GM1
ATS.ORD05(b)(1Regulation(EUN0-1035/2011 [3]-Annexi-Sections—3-21and-3-24°, an ATS
provideris requiredto perform a hazard identificatiofor any changes to those parts of the ATM
functional system and supting arrangements within itenanagerial control

The generic safety assessments performed in the fraork of the SESAR JU programrf¥(, [31],

[34]) haveyielded a list of operational hazards in relation to the provision of aerodrome A3 Such,

they may not be related to remote aerodrome ATS only, but also to the provision of ATS from a
conventional tower. Nevertheless, the implementation of remote aerodrome ATS may affect the
causes or the probability of occurrence of those hazam®rdler to facilitateperformingthe safety
assessmentor the introduction of remote aerodrome ATS, the identified operational hazards from
the SESAR safety work are presented in Tal@Rendix 2 for ATC provision and in Tahlaendix

3 for AFIS provision. These hazards may be considered as an initial input by the ATS provider, but need
to be adapted appropriately taking into account the local conditions and the operational application
and context of the particular implementiain and the addition of potential hazardgdemming from

the specific implemented systeffhe adapted list of hazards can then be used by the ATS provider for
the development of safety requirements, by using its own safety assessment methodology as
acceptedby the corresponding competent authority.

6.3. Human factors assessment

The introduction into service of the remote aerodrome ATS has direct human factors implications.
Furthermore the implementation of mitigatiormeasurego counter sucthuman factoramplications
mayalsoimpact the humans operating th&ystems

Some sections in this document alreanhgicate the need for a human factors assessment. This
section addresses in more detail human factors aspects that should be considered for the
implementation ¢ remote aerodrome ATS3he luman factors assessment should be based on a state
of-the-art processand is required tofulfil the requirements ofRegulation (EU) 2017/37[],

ATS.OR.20%Regulation{EL)}No1035/2011 [3]-Annex—H—3-2. It is recommendedthat such
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assessment should heerformed independentlyit-should-in-any-case-be-presented-withdetals-as
porbethe-saiebassessmant

Human factors assessment is not about assessing the technical performance itself, but the suitability

of technical component s ialwingthe AKACOIABIS® sutcBs6fully t a s k
accomplish the ATS taslk addition, and related to the human factors assessment, social aspects
concerning the introduction of remote aerodrome ATS sho@ddnsidered.

The lhuman factors assessmesihouldcover the relevant human factors areas affected by the change.
It concerns:

—  HMI and system;

— working environmen{see alsé&ection5.12)

—  procedures and working methods;

— organisation andhumanhuman interaction;

— transition factors (competencies, training, acceptant¢he new working environmet

It also should coveand involve in a proportionate manner, those actors (ATCO, AFISO, ATSEP, etc.)
affected by the change. The human factassessment should also support decisions on safety nets
and functionalities to safely achieve the level of service intended and in an acceptable rfanrther

actors involved.

The assessment of human factors aspects should be carried out thnamgus neans, such as
workshops simulations’, passive active—and-advancednd activeshadow mode validatiori§ as
appropriate for the proposed implementation, using the final functional system to ensure that human
performance is not negativelympacted. Simulations as well as shadow mode validations are
considered to be useful to find inconsistencies in the equipment and procedwkie workshops

can have multiple purposg dependng on the timing of their use. Workshops should include the
operational experts that are impacted by the change, which ensures not only that the human factors
issues are captured accurately but also that the purpose and scope of the change is fully transparent
to the operational experts. Workshops can therefore nolyobe used to identiffiuman factorgssues

that have not been identified before and mitigations to those issues, but also to define the content of
trainings, and to disseminate information. The human factors assessshentidbe led by a human

factors sgcialist. The human factors specialist will be aware of human factors/human performance
assessment processes and be able to adapt those processes to their needs. Commonly used human
factorshuman performance assessment processes are for example the EETéiséHor the SESAR

HP assessment process. These processes provide examples of methods that can be used to collect

77 In this context the term simulatioshould be understood aamiliarisation with the new equipment and the tools. The
simulations could also be used to develop the procedures for usmedipment and tools.

78 Shadow mode validations are referred to the validation technigquehich the new systenis given live feeds in the
operationalenvironment and runs in parallel to the operatiorsistem.In passive shadow ode, the new systenwill

be nomnterferlng and WI|| not play an active part ihe ATM systemtn-aetwe-shadew-meele-the-new-system—een be

advaneeebctlveshadow node, the new system will be put in actmperatlon Wlth the oId system runngln parallel as

a fallback.Hence—in the context of remote aerodrome ATS validatiendor passiveand-activeshadow mode, the

ATS will still be provided from the weentional tower (shadowed from the remote tower to various degrees), whereas
for-advancedactive shadow mode, the ATS will be provided from the remote tower (shadowed from the conventional
tower.)
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data. The human factors assessment has to be clearly indicated as such and not to be merged with a
safety assessmenhowever, it canbe incldedin the samedocument

6.3.1.Remote-aerodromeATSrelated human factors elements/aspects

The aspects listed in this section are applicable when implementing remote aerodrome ATS,
regardless of single or multiple mode of operati@articular care and considerations should be taken
with regard to the interaction between aerodromes and the iraged complexity when providing
multiple mode of operation.

The concept includes existing standards and anticipates the introduction of future standards and
applications of the technology associated with image presentation, which encompasses several
aspects Before implementing the technology, the ATS provider should perform human factors

assessmentsncluding the followindechnical elements

—  screen layout;
—  field of view (vertical and horizontal degree angle, speed and smoothness of panning);
— use and impct of colours;

— image quality factors (contrast, brightness, sharpness, focus, dynamic range, resolution, jitter
and motion blur, etc.) for the area of interest;

— compression and distortion of reality;

— availability and usability of binocul&unction;

— avoidance of blind areas and, if unavoidable, their location and their mitigation;

—  preliminary assessment atceptabilityof and trust in reliability of the visual presentatipn
—  preliminary assessment atceptabilityof and trust in the availaility of the visual presentatian
— preliminary assessment atceptabilityof and trust in theintegrity ofthe visual presentation

— preliminary assessment atceptabilityof and trust in theaccuracy othe visual presentation

—reliability of thevisual-presentation;
N . ion:
: it of the v ion:
— —accuracy-of-the visual presentation;
— endto-end delays between image and sound (if implemented) capture and their presentation;

— discrepancy or synchronisati between visual presentation, aerodrome sound (if
implemented) and voice communication;

— appearance and mitigation of image freezing issues;
— physical and mental fatigue induction (e.g. eye fatigugise induced fatigye

—  capability of the system to prade smooth, regular and operationally acceptable visual
presentation of movindlashing/rotatingobjects to the human eye;
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— quality of the visual presentation to allow the ATCO/AFISO to judge the distance between
objects;

—proceduresin-case-obimageintegrfaiiure;

— functions to manage and avoid overlapping informatiang
— system monitoring capabilities

—  maintenance-proceduresrand,
——tetbagkandoystam cecradationpracadures.

Other technical elements specific to local implementation

At least, the followinghuman factors elementshould be taken into consideration as a consequence
of the replacement oflirect visuabbservation with visuaurveillancesystems:

—  ATCO/AFISO ability teaintain a continuous watch on all flight operations on anthavicinity
of an aerodrome as well as vehidjes and perso

—  ATCO/AFISO situational awareness;
—  ATCOJ/AFISO perception;

—  ATCO/AFISO workload;

—  ATCO/AFISO fatigue and boredom;
— impact of augmented reality;

— usability of input devices

— effect of time delays on visual presentation in all situations, with special attention to emergency
situations (e.g. runway incursions);

—  potential confusion over the different views that an ATCO/AFISO could suffer from having
images originated from diffent cameras with different locations and angles of view on the
manoeuvring area (e.g. positioning cameras on both sides of a runway);

— differences in brightness between ground and sky in the screen views;
— differences in brightness between reality atite presented view;

— partial limitation of view in the visual presentation caused by glaray. during lowstanding
sun

— contrast of screens with the background;
— colour balance with different daylight configurations;

— combining video images from differenbgrcetypessuch as visual cameras, infrared cameras,
etc,

— screens arrangement (e.g. number of screens, angles of screens, edges of screens, multiple
views);

79 AMC1 ATS.TR.2@5{0 RegulationEU) 2017/3734] Chapter 7.1.1.2 of ICAQ Doc 4444 (PANIEI14]
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ATCO/AFISO workspace ergonomics (e.g. seated versus standing, distencde$k to
screens)

capability of the cameras to capture and transmit blinking beacon images;

specific local conditions affecting the visibility (e.g. deficiencies in image capture due to
seawater splash);

if made available, aerodrome ambient sound;
acoustt characteristics of the control room (RTM/RTC);

camera angles and screen orientation in relation to aerodrome layouts and in relation to the
different legs of the aerodrome traffic circuit, as well as emergency and missed approach
procedures;

integrated fight data label information (if available), both with static information and with
dynamic information, and measures to prevent the label from shadowing visual information as
well as measures to prevent frequent and sudden moves of those labels;

binocular functionality and the possibility to follow moving objects, either automatically
(rotation, tilt to the desired elevation angle and focus at the indicated distance, if available) or
through a manual paand-ilt/zoom function;

visual tracking functionalit¢if available).

Additionally, the human factors assessment netmconsidersomeaspects oprocedural andther
nature, not necessarilyelated to the replacement of direct visual observatiét least the following

aspects should baken into account

local procedures to manage movement of vehicles, aircraft and persons on the manoeuvring
area;

local procedures on the coordination of aerodrome ATS unit and approach control (ABP)
and/or area controlcentre and flight informationcentre (ACC/FIC) as applicable, whether
merged or not in the same location;

local procedures for the coordinatidretween the ATS unit and ATSEP;

local procedures for the coordination between the ATS unit and aerodrome ground personnel
local procedures related to aircraft emerggremdabnormal situatiors;

local procedures for operations during leshoudsituations, low visibility or similar;

local procedures to handle limitations and conditions (e.g. number of simultaneous aircraft
and/or vehicle movements at one aerodrome for a specific time), if applicable;

local procedures related to the contingencyps in case of partial, single and or multiple failure
at the RTC,;

specific training elements related to local aerodrome characteristics (e.g. unit endorsement
requirements);

effect of limitations on operation (if any) and prioritisation of traffic;
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—  effect of the types of airspace surrounding the aerodrome conceyngatticularly when
establishing a new ATS unit;

— effect on the possibility to detect and recognise aircraft, their equipment, flight patterns and
behaviour of flights;

—  specific local requirementseeded for safety reasons, such as:

1 extended spacing(if used e.g. during a transition/stap phase following
implementation)

ground equipment (e.g. radar);
on-board equipment (e.g. transponder, ABB§

specific camera configuration (e.g. hot spot cage);

= =4 =4 =2

specific additional camera equipment e.g. adaptable housing and ancillary equipment
(e.g. automatic cleaning system for the windows, sun filters) to protect and mitigate
effects caused by sunshine, weather and animal activities);

1 specific screen ragrements (e.g. automatic adjustable contrast to mitigate daylight
variations);and

—  for the case when ATCOs/AFISOs will switch service provision between aerodromes under the
same shift (may be applicablbmth to the single mode obperationas well as tole multiple
mode ofoperation, seeSections4.1.3and4.2.3), itis reommendedthat ATS providersonsider
the consequences on fatigue and mental availability and define mitigation measures as
suitable;

—  procedures in case of image integrity failure;

—  maintenance procedures; and

— fall-back and system degradatigmocedures and operational contingency procedures in case
of significant degradation or interruption of its operations.

6.3.2.Additional human factors elements/aspects related to multiple mode of operation

In reference to the introductory paragraph 8ction6.3.1, when considering the implementation of
the multiple mode of operation, the elements listed in this section should be assessed with particular
care.

Technology elements

— availability of the visual presentations for all aerodromes under the responsibility of the
AFISO/ATCO;

— screen layouts;

— field of view (vertical and horizontal degree angle, speed and smoothness of panning) of each
aerodrome;

— image quality factors (contrast, brightness, sharpness, focus, dynamic range, resolution, etc.)
for the areas of interest in relation to the different aerodromes;
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supervisory and maintenance tools for ATSEP for handling multiple mode of opeegattbn;

input canmands for each aerodrome (binocular functionalities, signalling lamps, equipment
control, etc.).

Human factors elements

ATCO/AFISO ability tmaintain a continuous watch on all flight operations on and in the vicinity
of an aerodrome as well ag e hi cl es and personnelPfooal t he
aerodromes undetheir responsibility

distributed attention;

potential confusionand spatial disorientatiorfrom the different views of the different
aerodromes;

potential confusion of voice commigation (for pilots, vehicle drivers, ATE€RAFIOs, e.g.
origination of call, frequency of voice communication transmission and retransmissions,
simultaneous calls, voice station denominator (remote or conventional), interface design);

differentiation between the different aerodromes (mebrological conditions);

arrangemenbf screendor the visual presentation and screens for other ATS systems/functions
(e.g.numberof screens and their functions, angles of screeasit

if applicable, aerodrome sound gin.

Procedural and ther aspects

increase in complexity of procedures due to multiple mode of operation, particularly with
simultaneous aircraft movements and events (abnormal situations, emergencies, degradations,
spacing between aircrafhovements at different aerodromes, different interface arrangements
with aerodromes);

operational procedures related to the multiple mode of operation such as splitting, merging and
prioritising;

specific training elements related to multiple operationmifuendorsement requirements
individualhuman factordimitations);

potential impact on simultaneous operations tire ground or in the air;

specific requirements needed for safety reasons, suckxéanded spacin@f used e.g. during
a transition/startup phase following implementatiorgnd other operationabnd contingency
procedures;

ATS supervisory function;
coordination processes with ATSEP in charge of the ATGOBE | SOs’ t ool s
procedures in case of image integrity failure;

maintenance procedures; and

80 AMCI1 ATS.TR.2@5(0 Regulation (EU) 2017/37Rl] Chapter 7.1.1.2 of ICAQ Doc 4444 (PANIBHL4],
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— fall-back and system degradation procedugesd operational contingency procedures in case
of significant degradation or interruption of its operations

6.4. Involvement of users

During implementation ofemote aerodrome AT8perations, it is impotant to ensure a continuous
interaction with the affected stakeholders and users.

Affected stakeholders and users include, inter alia, aerodrome operators, airspace users, other ANSPs,
ANSP personnel affected by the change (ATCO/AFISBER AN Tetc.) and their representatives. As
involvement of aerodrome operators and airspace ussrgsoveredin Chapter 8 of this guidance
material, thissectionfocuses more on the affected personnel but is still valid for other stakeholders
also.

Inthis contextthe ANSRhouldinvolve thestakeholdersn the different phases of the lifeycle of the
remote aerodrome ATEnplementation as follows

—  Before taking the decision to implemergmote aerodrome AT8perations the ANSBhould
collect commets and concerns from the users to be addressed in the development phase. At
this stagethe involvement can be carried out through different means (written consultation,
open meetings with all stakeholders, ct@-one meeting, etc.);

—  During thedevelopment phasghe ANSRBhouldconsult with the users to make sure that the
system under development matches the expectations of users, especially those who will start
operating the system daily.

—  During the implementation phases part of the managenm¢ of change the ANSFshould
ensute the coordinationwith its personne] to keep theminformed on therelevanttechnical
and operational solutions antb get their feedbackfor consideration For this purposea
dedicated group with AN ScBuldbe satfugTleedrairend sylfaleus s on n e
for future operators of the system should also be developed in cooperation with the personnel
to make sure it suits their needs to fully grasp the new operati

—  After the implementation of theemote aerodrome AT&oerations the ANSP shoulehaintain
the interactions withthe affected personnel and stakeholddos monitoring purposesThis can
be part of the regular consultation with the users of its sersicequred by the Regulation
(ATM/ANS.OR.A.075).

For further information on how to involve airspace useseChapters.

6.5. Transition/implementation plan

The ATS provider should, in coordination with the aerodrome operator and other affected
stakeholders, stablish a transition/implementation plan, as appropriate, for the introduction into
service of remote aerodrome AT&gardless—ifmigrating-senvicefrom—a-conventionaltewer-or if
setting-up-anew-ATSumegardless of whether migrating service froraamventional tower or setting

up a new ATS uniiThe transition/implementation plan should be documented and included in the
safety assessmerand should cover those tasks, stepssources (human and equipmerd well as
coordination activites with staholders as deemed necessary for a successful
transition/implementation
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6.5.1.Transitioning from a conventional tower to a remote tower

For the case when the service is migrated from a conventional tower to a remote tower, a transition
plan should be developednd should define the different phases to be followed and the associated
transition criteria, including fatback procedures for how to revert the ATS to the conventional tower

in case of unexpected events or problems. The capability of providing AT®&aonventional tower
should be maintained during all transition phases, plus an additional period (to be defined by the ATS
provider) following the successful migration, for contingency reasons. The transitionsptarid
consider the followinghase asappropriate

—  Conventional tower control: While in thighase ATS will be provided from the conventional
tower.

—  Transferring control: In thiphase ATS will still be provided from the conventional tower, but
the necessary data will also be -meuted to the remote tower for shadow mode
operations/transferof control initiation.

— Remote tower control: In thiphase the responsibility for providing ATS will lie with the remote
tower personnel.

The transition betweenphasesmay be performed through a handoverocess between the
conventional tower and the remote tower. This handover process should only start once the remote
tower is ready to assume responsibility for the ATS. The handover protocol may be split as follows:

—  While maintaining the provision of ATT®m the conventional tower (conventional tower
control phasg, the remote tower ATCO/AFISO calls the conventional tower in order to declare
their ability to assume responsibility for ATS.

—  The &knowledgement of this request by the conventional towed wigjger the transition to
the ‘transfpeeseri ng control’

— When all the necessary information is transferred and when all the required technical
operations are completed in order to allow the remote tower system to work properly, the
remote ATCO’'®] AFlacceptance of the responsibility
‘“remot e t ophese. The acdmveéentioodl towarnit will then inform all the other actors
involved (i.e. local emergency personnel, aerodrome services, adjacenekvamt ATS units,
etc.) of the successful completion of transfer of responsibility.

The remote tower functional system should be designed in such a way thatphase(or equivalent

ones) and the associated transitions are feasible. Additionally, thesipiity to return to the
‘conventi onalphasebwem tTClbat t ok mophaseshoaldvieermaimtaonadt r ol ’
throughout the transition process, and should be also maintained for some time after the successful
transition for contingency reasons.

6.5.2.Migration from a conventional tower to a remote contingency tower

When theremote aerodrome ATBave been implemented for contingency purposes as a backup for
the conventionaltower services, all operational site requirements evaluated for the specifiote
contingency tower shall be mgh addition Sectionst.1.4, 6.3.1 and 6.8houldbe taken into account.
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The local contingency plan determmé¢he circumstances when the degradation of aerodrome
servicesnterruptsthe operation of the conventional tower and when servibase tobe migrated to
the remote contingency tower.

Migration from a conventional tower to a remote contingency tower may happen for different
reasons.The ontingencyplan shoulddefine procedures for the belovlisted situations:

— Unplanned remote contingency operatidn case of unexpected eventor problems e.g.
equipment failure, fire,securitythreat, etc.

— Planned remote contingency operation e.g. software or hardware changes of ATM system
elements, competeremaintenance training, otthe-job training

— Revering the provision of AT8ack from the remote contingencydility to the conventional
tower

Due to itsnature, the remote contingency tower is not in constant operation. In order to be able to
maintain its capability of providing ATS backupaoonventional tower whenever it is required:

— in addition to Section7.2.3 on appropriate technical maintenance, proceésr should be
developed andmplementedto ensure continuous availabilitfhe ATS provider should ensure
that all hardware and software maodifications made to the conventional tower system
whenever is applicabl@arealso made to the remote contingency tewsystem components as
well;

— in addition to Section6.4, security measures should be established to eliminate the risk of
impact on the operation due tanauthorisedhuman action and

— based onthe localcompetene scheme regular trainings should bprovided to maintain the
competene of operatioral personnel

6.5.3.Setting up a new ATS unit

When the introduction into service of remote aerodrome ATS is performed at an aerodrome where
no conventional tower exists (and therefore no associated Ap®isded), a implementation plan

for the introduction of the new ATS unit should be developed, taking into consideration the different
elements contained in this document and the specific conditions of the target aerodrome.

6.5.4.Commonaspects for a transitia/implementation plan

Airspace users, relevant ATS units (e.g. those in charge of adjacent sectors), and respective aerodrome
operatorsshould be notified without undue delay when ATS is provided from the remote tower, or
when ATS from the remote tower [danned to be terminated. This notification process should be
applied through the aeronauticaiformation products and services (e.g. NOTAM), Gaaptero.

6.6. Information andeybersecuriycybersecurity

As sipulated inRegulation (EU) 2017/373], ATM/ANS.OR.D.0R@guation EU)-Nal035/201 43}
Annext-point#, airhavigation-service provide BMNSPs—and therefore also ATS providers‘shall

‘establish a security management system to ens(agthe security of their facilities and personnel so
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as to prevent unlawful interference with the provision{efrravigatiay) servicesand (b)the security
of operational data they receiy@r produce or otherwise employ, so that access to it is restricted
only to those authorised

Remote aerodrome ATS relies on IT infrastructure for data exchange to support, amongst others visual
surveillance systeptommunications (in particular aeronautical mobile service and surface movement
contrel service) and management of aerodrome equipmegtems/assetswhich mayrender it
vulnerable to potential security threats to computer systems or the data exchanged.

Risks may be posed due to unavailability of such data (denial of service) or unauthorised modification
(data tampering) with limited ATWAFISO capability to detect potential integrity problems in the
information presented at the RTM.

Consequently, the introduction of remote aerodrome An&y affect the security risk assessment and
these security vulnerabiliies may have an impact on safétor this reason, these security
vulnerabilities may add new causes to the existing safety hazards (e.g. possible corruption of
navigation aids information, loss of visual presentation data) or may add new hazards (e.g. complete
loss of the provision oATS). Based on these considerations, the ATS proisdezquired (in
accordance witlRegulatiod EL)-NaLO35/201 1 andRegulation EU)2017/373, see abovdd conduct

a dedicated security risissessmenand take the necessary measures to protect its systems and
constituents against information and cybersecurity threats. The results of this securiégsis&sment
should be considered as input to the safety assessment.

In this context, security threat efined as any circumstance or event with the potential to adversely
impact on the operation, systems and/or constituents due to human action (accidental, casual, or
intentionally or unintentionally mistaken) resulting from unauthorised access, use, glise|laenial,
disruption, modification, or destruction of information and/or information system interfatteshould

be notedthat this may also include malware and the effects of external systems on dependent
systems.

6.7. Contingency planningnd degraded mde procedures

As stipulated by point 5.1. recital () AnnexVllito Regulation(EU)2018/1139, an ATS provider—

‘shall establish and implement a contingency plan covering emergency and abnormal situations that

may occur in relation to its services, limding in the case of events which result in significant
degradati on or i nt er rRunthéerinaven Regolétion i(EU3 20b7/8&¥4],at i on s’
ATM/ANS.OR.A.07@omplemented by GM1 ATMMS.OR.A.070 in Annex lll to EASA ED Decision
2017/001/R[10],peint-8-2-in-Annexio-Regulation EU)-NalLO35/201 2 [3} stipulates thata service

provider ‘shall have in place contingency plans for all the services it provides in the case of events
which result in significant degradation or interruption of digerations’

In addition, degraded mode procedurés events which would not necessarily lead to a significant
degradation or interruption of the operatioahould beproperly assessed amdkveloped as part of

the assessment of the change to the ATM functional system (refBetpHation{(EU)-Ne-1035/2011
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Bl-AnnexH—-32% Regulation (EJ2017/373[4]), in order to ensure a continued safe service
provision in case of e.g. partial system failure/degradation.

Also not that — in reference to ICAO Annex [16], Attachment C, point 2— any contingency
arrangement is supposed to be temporary in nature, i.e. to leumly for limited timeperiods until
the ordinaryservices and facilitiesan be resumed

With regard to remote aerodrome ATS, the contingeaog degraded moderocedures should be
adapted/designed to the specific local conditiarsl the specific teatical architecture/designtaking
into consideration elements such as:

— the use ofsignallightdight signas and emergency flares;
— alerting in case of failure conditions;
— impact on the service provision in case of major failare]

— the management of existing traffic in the scenario of major or complete faidiren RTM or
RTC

The following items represent examples of situations for which contingemogegraded mode
proceduresmay need tdbe applied:

— Events related to visual presentati and binocular functionality, including:

1 unreliable visual presentati on,bvideelatgncy ‘ bl an|l
delay above the maximum value allowed;

1 partial or full losgdegradation of visual presentation, loss/degradation of bindeu
functionality;

il technical enablersntended to increase ATCO/AFIS@Gituational awarenesgrefer to
Section5.2.8.]).

—  Events related to other system aspects luaingloss/degradation af

i communication (i.e. aeronautical mobile service, aeronautical fixed service and surface
movementeontrel service);

signallightguisignallingamp;

meteorological information;

information and/or management aderonautical ground lights;
information and/or management of navigation aids;

alarm management;

= =42 =4 4 -4 -

aerodrome sound reproductio(f available)and

i other systems such as ATS surveillance information, flight plan and control data, etc.

For the events listed alve, each specific elememshould be consideredh isolation but alsoin
combination with other possibl&ilures and how they interact.

Page680f 99



Annext to ED Decisio@023/005 R2019/004/R

In addition, special consideration of the need to have a spare RTM and associated staffible
should betakento reduce the likehood of service interruption due to the failure of the RTM.

6.7.1.Contingencyand degraded mode procedures for multiple mode of operations

In the case of multiple mode of operation, contingermyd degraded moderocedures should take
into account the effect oiny eventon all aerodromes connected to one REd well afiow failures
may interfere between the aerodromes. The following cagesld need tobe considered in thease
of multiple mode of operation from an RTM:

— failure of one o several systems for one aerodrome;

— failure of one or several systems for more than one aerodrome but less than all connected
aerodromes (this use case is only applicablethia case of more than two connected
aerodromes)and

— failure of one orseveral systems for all connected aerodromes.

6.7.2.Contingencyand degraded mode procedures for RTC operations

Inthe case ofoperations to several aerodromes from oRE Cappropriate contingency plans for the
RTC need to be developed, includifay example contingencyprocedures forfull RTC failurésee
also Sections 5.10 and 6.1.1)

Particular care should be takembout the risk ofan RT(ecominga single point of failure for

aerodromes which would otherwislee independentas it could be the case aferodromeswhich

could be expected to be used by airsphkespgeall ser s ¢
measures to reduce its likbbod, the event of total unavailability of an RTC should be considered to

enable airspace users to selextsuitablealternate. It is expected that this alternate selection can

guarantee the availability of an aerodrome witie expected level of AS. Therebre all remotely

controlled aerodromes should have operational contingency procedures for use by the airspace user

in place in case of single or multiple failures at the RTC.

To allow suitable selectioy airspace users, ATS providers should provide the appropriate
information to airspace users. Chapter 9 indicates which information to publish. This information can
also take other formssuch as workshops with alrspace users to present relevant informémion
selection of alternate(s) aerodrome(® 3

6.8. Remote tower system constituents

In relatlon to the demonstratlon of compllance Wmespec—t—tothe applicable articlesf and annexes

: . e-othe —N-e-w— rRegdation

(EV) 2018/113;?{1] the spllt of thetechnlcal system into constituents falls under the responsibility of
the ATM/ANS service provider, in agreement with the respective competent authority. The split may
depend on several factors, such as the availabiligpaimunity specifications for certain parts of the
system and even how the contractual arrangements between the service provider and the constituent
manufacturers are established.
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Based on the considerations above, some recommendations are put forward on how theeremot
aerodrome ATS system may be split into constituents.

Based on the higlevel remote aerodrome ATS functionalities presentecChapter5, the remote
tower system constituents may be grouped as follows:

— VMisualpresentation, binocularfunctionality- and aerodromesoundrelated functionalities;

— voice/datacommunicationrelated functionalities (i.e. aeronautical mobile service,
aeronautical fixed sefce and surface movement control service);

— manoeuvring and monitoringrelated functionalities (e.g. signal light gun, management of
aerodrome equipment/systems such as aeronautical ground lights and navigatiorakids
management, technical supervisip

The aforementioned functional grouping has been selected as the basis for the proposed split,
identifying a constituent as responsible for the implementation of each of these categories.
Nevertheless, these recommendations are based on two main assomsphat:

— the system (physical) architecture ensures independesf@ach of the constituentsand
— the interface specification among them is based on existing standards.

For a particular technical solution, the validity of these assumptions shoulsbessed by the ATS
provider. It is also important to analyse the ATM/ANS service for which a constituent should be
consideredas this may also affect the possible split of the system into constituents.

The main question would be whether the vissalvdllance systenand aerodrome sound are to be
considered as constituents in the ATS domain or as a combination of ATS constituents and CNS
(surveillance) constituents, pin other words, if the visualisation means (cameras) and aerodrome
sound means (micphones) can be considered as ATS surveillance equipment. With regard to that,
the definition of ‘ ReduRatiors (EW) 204378 [4] dane-&oc<l4Af4] ise m’ of
recalled:

“ATS sur v e i-JAlmaanagenariy t®rmamaaning varioush ADSB, PSR, SSR or any
comparable groundbased system that enables the identification of aircraft.

Note—GM1 141AT Sstates:'A comparable groundbased system is one that has been demonstrated,
by comparative assessment or other methodology, to haved lef safety and performance equal to
or better than monopul se SSR.'’

The image captured by the camer asoftleevi ndalw vé& WO r
with a ‘vi suand to eplaees thense aft ai traditibnalbinocular with a ‘binocular

f unct i.disadtintengedfor provision of ATS surveillance serviceer does itprovide the

necessary means and informatiéor that purpose.(For instancethe precise distance between two

aircraft in flight cannot b provided.) listobe wused primarily for the *det
aircraft (as well as for other objects and purposes, e.g. vehicles, personnel, obstructions, animals,
occurrences at the aerodrome, weather follow,@c.) and normallynotsed f or t he ‘i den-
of aircraft for the purpose of ATS surveillance services provision.

The aerodrome surrounding sound captured by the microphones is used as a means to increase the
general ATCO/AFISO situational awareness, but is not usedeforthi dent i fi cati on’ of
purpose of ATS surveillance services provision.
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Following this analysis, it has been concluded that the ground infrastructure at the aerodrome for
capturing images and surrounding sound should be considered as A$@Bumnts (or part ofANS
constituentsit).

The following table summarises the results of both analyses that constitute the recommended way of
organising the allocation of the system' s consti.i

Tablel: Remote towersystem constituents

Constituent Allocated functions ATM/ANS
service
Visualsurveillance system | Visual presentation ATS
& aerodrome sound Binocular functionality

Aerodrome sound reproduction
Data recording of the associated data

Voice/data communication Aeronautical mobile servidair-ground CNS
communications)

Aeronautical fixed servio@round
ground communications)

Surface movement control service
(communications for the control of
vehicles other than aircraft on
manoeuvring areas atontrollec®*
aerodromes)

Voice and data recording of the
associated communication
frequencies/data.

Manoeuvring and Managementf signal light gun ATS
monitoring Management of aerodrome lights
Management of alarms
Management of navigation aids
Technical supervision

The following is noted:

— EUROCAE has publishe®240A Change 119], a Minimum Aviation System Performance
Standard MASPS) for Remote Tower Optical Systems.

—  The denominations of the constituents are included for illustrative purposes only.

—  The ATS provider may split further these constituents @plitting between equipment at the
aerodrome and at the remote tower/RTC), which would require the definition of the interface
specifications (standards) among the identified new constituents.

—  The ATS provider may consider the possihbilitincludingadditional constituents or additional
functionalities to the identified ones.

84 This could also be applicable for AFIS aerodromes.
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The ATS provider may considetdingother functions to the identified constitueniprovided
that they are consistent with the ATM/ANS service (ATS or CNS) provided.

The ATS providemay considermerging visual surveillance systemaerodrome sound
reproduction and manoeuvring and monitoring, as they belong to the same domain.
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7. Aerodromerelated aspects

According to ICAO Annex ,1dertain aerodromes need to be ceré&tl; in accordance with an
appropriate regulatory framework. At EU level, Regulat{@) Nd.39/2014 [7] applies to the
aerodromes that meet the criteria prescribed in Regulaijib)2018/1139[1]. EASA Member States
are also expected to adopt an appropriate regolgtframework that applies to the aerodromes that
fall outside the scope of RegulatigBU) NdL39/2014[7].

During aerodrome planning, design and certificatiotindiies, it is imperative that, among others, ATS
aspects are properly and adequately identified and addressed.

Remote aerodrome ATS enables the possibility to provide aerodrome ATS from locations other than
the aerodrome itself.

An advantage of providin the aerodrome ATS from the aerodrome itself (be it either from a
conventional tower or from a ‘remote tower')
aerodrome operator, which can be benefigiglarticularly during special events/accidenor
incidents.

For remote aerodrome ATS, and specifically if the remote tower is located away from the aerodrome,
it is particularly important to ensure appropriate coordination between the competent authorities,
the ATS providerand the aerodrome opetar, throughout the implementationphaseas well as
during the actual ATS provisig@hanges necessary for the implementation should be carried out by
the aerodrome operator according ®DR.OR.B.04#f Regulation (EW 0 139/2014[7].

With regard to aerodromes, and irrespective of the regulatory framework that an aerodrome falls

under, the following aspects should be takend consideration to meet this objective.

7.1. Certification

7.1.1.Documentation to be provided by the applicarfibr the initial aerodrome certification

The documentation for the initial certification of the aerodrome should include information regarding
the provision of ATM/ANS at the aerodrome, including:

— the type of ATS provided (ATC services and/or AFIS);
— the way ATS is provided:
il from a conventional tower (ATS unit established at the aerodrome); or

1 from a remote tower (ATS unit established at tierodrome or offsite (away from) the
aerodrome); or

i a combination of the above (in alternation from a conventional tower and a remote
tower);

— CNSand
— MET.

When remote aerodrome ATS is provided, the submitted documentation (apart fromebessary
arrangements between the aerodrome operator and the ATS provider) should clearly identify:
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—  the location of the ATS unit;
— communication means to be usé&gtween the ATS unit and all relevant aerodrome units;

— the tasks that will be needed to be ced out locally at the aerodrome in order to enable and
support the remote aerodrome ATS;

— the organisation that will carry out these tasks locally; and

— the communication procedures established for special occurrences/events, emergency landings
or diversons including reporting procedures.

The submitted drawings showing the design of the aerodrome should contain information regarding:

— the kind of facilities, installations and equipment to be established at the aerodrome or in its
vicinity (e.g. camerasgensors, etc.) to enable and support the remote aerodrome ATS; and

— their location.

Information concerning the planned overall height of the aboventioned facilities, installations and
equipment should also be provided.

Moreover, information should bprovided regarding the technical solutions employed for:

— the operation/control/monitoring of the aerof
elements, as appropriate;

— the communication systems between the ATS unit and the relevant aerodrome units (e.g.
rescue and firefighting services (RFFS) station,rapranagement services unit as appropriate,
persons or vehicles operating on the manoeuvring or movement area (if apron management
services are also provided by the ATS unit);

— the operation of the alerting system for RFFS purposes;
— the operation of the sigalling lamp;
— the provision of light and pyrotechnic signals to aerodrome tréffiand

— any other aerodrome equipment/system which would have to be used by the ATS personnel.

7.1.2.Aerodrome manual

In the case of remote aerodrome ATS, the aerodrome manual lshadditionally contain relevant
information, including but not limited to:

—  provision of relevant information to theeronauticalinformation service (AlS) for publication
in the AIP;

—  procedures for the transition of ATS provided frorocaventional tower to ATS provided from
a remote tower, and vice versa, if applicable;

—  procedures for the dayo-day coordination (dayand nighttime) between the aerodrome
operator and the ATS providencluding wildlife management, airside work intetiaa, etc. as
appropriate;

85 |In EASA Member States, eemmission Implementing Regulation (EU) No 923/461¢SERA.3301, Appendix 1)
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— procedures for the participation of ATS pers
including the Local Runway Safety Team, and the implementation of the local safety
programmes, including joint training and aerodrome fami$iation with other relevant
personnel;

— procedures to facilitate site awareness of remote aerodrome ATS personnel (ATCOs/AFISOs),
including e.g. the frequency and the agenda forsite familiargation visits;

—  procedures for lowvisibility/extreme weatheisituations;

— information about the location of facilities (maps, charts), installations and equipment enabling
and supporting the remote aerodrome ATS, with
boundaries;

— operating, maintenance (including emerggnmaintenance) repair and service instructions,
troubleshooting and inspection procedures of facilities, installations and equipment enabling
and supporting the remote aerodrome ATS;

—  procedures for meteorological observation and provision;
—  procedures folapron management services provision;

—  procedures and measures for the protection of facilities, installations and equipment enabling
and supporting the remote aerodrome ATS, control of activities, and ground maintenance in
the vicinity of these installatius;

—  procedures for safeguarding such facilities, installations and equipment against acts of unlawful
interference;

— contingency procedures for technical degradation and operational procedures for airspace
users in the event of a single pointfaflure at the RTC

—  procedures for the use of light and pyrotechnic signals to aerodrome traffic; and
—  procedures for initiating a NOTAM declaring the aerodrome closed in the event of failure of

facilities, installations and equipment enabling aupporting the remote aerodrome ATS.

7.1.3.Local agreement between aerodrome and ATM/ANS providers

In accordance with RegulatiofEU)2017/373 [4], ATS.OR10, ‘An ATS provider shall establish
arrangements with the operator of the aerodrons which it provides ATS to ensure adequate
coordination of activities and services provided, as well as exchange of relevant data and information
This requirement isupported by a set of AM@d GMwhich address specific aspects of such
coordination. Acorrespondingequirement (point (b)(1) of ADR.OR.C.005) is stipulated in Regulation

(EU) NdL.39/2014[7] addressmg the aerodrome operatoMeeaLag%eement—beM@en—the—aeﬁedmme

sheuld—be—m—plae In the case of remote aerodrome ATiSis theseagpeemenarrangemem; should
additionally cover the elements contained$action7.1.2

Once the system is in place and operatigttad arangementsshould also cover all measures relevant
to operation including but not limited to:
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—  prevention of any new electrical equipmemtérference with the system elements (EMC
compatibility);

— detailed planning of maintenance activities that might have an effadhe system elements
and

— access rights and procedures for equipment rooms and shelters that house more théarane
ofsuppl er s’ equi pment .

7.1.4.Equipment placement constraints

System design may requimgacingremote tower elements, especially cameras and their holding
fixturesat the runway strip, taxiwaystrip, RESA or near the strip of a precision approach runiaary
further detailson camera placemensee Section 5.2.6. Placing objects inside the runway strip and its
correspondingobstacle surfacess generally prohibited but Annex 14 Volume 1 Chapter 9.90on
equipment siting clearly allows equipment inside theinway safety areas if iis needed forair
navigation purposes. According to the Chicago Convefftimmmenclature the term* imnavigation

is equivalent to ATM, and not restrictive to navigation as part of;, @BI&e cameras or other CNS
equipment requred forair navigation purposes are allowed inside thenwaysafety areas as well.

The applicable Etg¢gulatory framework on aerodrome€§ ADRSN.J.48Mlso allowsbjects above

the inner approach surface, the inner transitional surface or the bakkeding surface, provided that

they are frangible and because of their functjdéimey should be located on the strifrurthermore CS
ADRDSN.T.915 stipulating restrictions regarding equipment siting on operational areas allows such
installationsprovided ‘its function requires it to be there for air navigation or for aircraft safety
purposes. Alsg GM1 ADRDSN.B.150 regats the provisions of Annex 14, permitting placement.

Equipment placemenshouldbe done taking into account applicable safety and security rules and
procedures.When deciding on the most appropriate locatiaiye consideration should be paid to
leave thellS critical/sensitive areadear. If camera sites are easily accessitiighe general public
(i.e. outsidethe aerodrome security aréait shouldbe protected with special care. Thsbouldbe
taken into consideration when developing the physical potibn specification, and during
implementation and operationAlso Annex 1Aolumel, Chapter6.1.1as well aCS ADIDSN.Q.840
regarding aerodromethat fall within the scope of Bgulation (EU2018/1139, require objects within

the lateral boundaries of the obstacle limitation surfaces to be marked and/or lighted.

7.2. Operational aspects

7.2.1.Coordination between the aerodrome operator and the ATM/ANS providers in the event of
system failure

In the event offailure of any of the facilities, installations and equipment enabling and supporting
remote aerodrome ATS (locally or remotely), timely coordination between the aerodrome operator
and the ATSrovider should take placdo identify the cause and impact ohe failure on the
operations according to the agreed technical and operational contingency procedures between the
aerodrome operator and the ATS service proviéad to timely notify this informationiaNOTAMSs,

as necessary.

86 |CAO Document 7300
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7.2.2.Aerodrome safeguarding

In the case of remote aerodrome AT&thoughno additional impacts on aerodrome safeguarding
procedureqas prescribed by ADR.OPS.B.075 of Regulation 139f2P 1<lin generalnticipated the
aerodrome operator should ensure that:

— the risk of sources of nemnisible radiation, or the presence of moving (or fixed) objectany
other activity, which may interfere with, or adversely affect, the performance of applicable
facilities, installations and equipment enabling and supporting the remote aerodrome ATS is
assessed and mitigated,;

—  appropriate security procedures are established and implementedhferprotection of such
facilities, installations and equipment;

— appropriate security and/or preventive actions according to cyberthreats during the transition
of aeronautical data and information are in place (including the provision of redundancy
measure);

— only authorsed people have access to the facility and/or related equipment and data.

7.2.3.Maintenance of the remote tower system facilities

Where remote aerodrome ATS is provided, the maintenance programme of the remote tower systems
at the aerodrome shad cover the maintenance needs of the facilities, installations and equipment,
including electrical systems, which enable and support the remote aerodrome ATS. Such
arrangements should also specify the maintenance responsibilities of the involved orgamssat

A preventive maintenance programme should be established and implemented. Such a programme
should contain information related to scheduled maintenance work in order to prevent a failure or
degradation of such facilities, installations and equipment.

The preventive maintenance programme should be based on the maintenance instructions of the
manufacturer of the respective facility, installation and equipment, as appropriate, and should contain
all the necessary information for its timely and correct lerpentation, including but not limited to:

— the type of inspections/checks to be carried out (e.g. visual inspection, cleaning of equipment,
equipment stability/alignment, calibration, etc.) for each facility, installation and equipment,
taking also into ecount factors such as their location and meteorological phenomena,;

— the frequency of inspections/checks for each facility, installation and equipment;
— the tools and equipment required for each type of inspection/check; and
— the periodicreplacement of parts of equipment that may be required.

Arrangements should be in place to ensure that timely corrective maintenance action is taken to
ensure safety and regularity of services. Such arrangements should cover the cases of maintenance
needsthat are:

— identified either during preventive maintenance activities; or

— raised at any other time (e.g. due to equipment malfunction or failure).
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7.2.4.Management of the change to remote aerodrome AT Saerodrome operatof’

At aerodromes where ATS is providieEdm a conventional tower and the introduction of remote
aerodromeATS is planned, or at aerodromes where no ATS is provided but is planned to be introduced
via the introduction of remote aerodromes ATS, due care and time should be taken for the adequate
preparation of the transition/implementation plan before the change/introduction is introduced.

Due to the significance of the change, a competent authority approval may be required. Therefore,
the aerodrome operator and the ATS provider should commuaidatentions and plans to the
appropriate competent authority in due time before the planned introduction of the new operating
concept in order to avoid unnecessary delays.

As ©part of the aerodrome oper at or safety, inclulinge s s e s
changes, a safety assessmaigtompaniedwith the updated relevant documentation required for

initial certification including human factors aspects, should be submitted by the aerodrome operator

to its competent authority prior to the imoduction of the change. This assessment should be properly
coordinated with the ATS provider and all other interfacing organisations that may be affected by the
change.

Al though each aerodrome’s unique chameaaidn®&ri sti c
organisational arrangements, etc.) may have an effect on both the content and the outcome of the
safety assessment, it is expected that this process should at least include the following areas:

—  Tasks that are currently performed by the ATS mtewand which may need to be performed
by the aerodrome operator. This may include:

i tasks that fall under the responsibility of the aerodrome operator but had been
performed by the ATS provider based on existing local arrangements (e.g. runway surface
condtion assessment or apron management service) and which may need to be
performed by the aerodrome operator; and

i tasks which fall under the responsibility of the ATS provider and which are planned to be
performed by the aerodrome operator, based on existorgnew local arrangements.
Such tasks may inclugdeut are not be limited to:

o] maintenance offacilities, installations and equipment necessary for the remote
aerodrome ATS;

0 meteorological observationsind
o] provision of pyrotechnic signals &&rodrome traffic.

i tasks which were, and will continue to be, performed by the aerodrome operator, but
which may be affected by the introduction of the change in that they may need to be
enhanced in order to cover additional areas. Such tasks may indwudere not be
limited to:

o] regular inspections conducted by the aerodrome operator;

87 Refer toRegulationEY No 139/20147], ADR.OR.B.040 Changes
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o] safeguarding and protection of facilities, installations and equipment necessary for
the remote aerodromeATS (e.g. obstacles, interference from various sources,
etc.);and

o] security procedures for the protection of facilities, installations and equipment
necessary for the remotaerodromeATS.

— Need for review, update and timely implementation of the training requirements for
aerodrome personnel, as a result of task régsment/enhancement, but also amendment of
the aerodrome procedures.

—  Technical solutions applied:
1 remotely for the implementation of the remote aerodron#el'S, such as:

o] operation/contr ol of t he aerodr ome’ s
elements, agppropriate;

o] operation/control of the visualsurveillancesystem elements located at the
aerodrome, as appropriate;

o] communication systems between the remote ATS unit and the relevant aerodrome
units (e.g. RFFS station, apron management services unitprEe® vehicles
operating on the manoeuvring or movement area (if apron management services
are also provided by the remote ATS uréng

o] operation of the alerting system for RFFS purposes;

1 at the aerodrome in order to support thenplementation of the remote aerodromAaTS,
such as:

o] provision of power supply to the facilities, installations and equipment for
providing and supporting ATS remotely;

o] location/installation of cameraand, if applicable, sound microphonesd

0 anyother data processing equipment (servers, computers, etc.).

7.2.5.Power supply at aerodromes

Apart from the applicable power supply infrastructure requirements, aerodromes provided with
remote aerodromes ATS should also meet the power supply measures listed belo

7.2.5.1 Electrical power supply systems for the remote aerodrorAd S

— Cameras and related facilities enabling and supporting the remote aerodfdiseand located
at an aerodrome should be provided with adequate primary power supply.

— Cameras and related facié enabling and supporting the remote aerodro&€S and located
at an aerodrome should be provided with a secondary power supply capable of supplying power
when there is a failure of the primary power supply. Electric power supply connections to such
camers and related facilities should be so arranged that they are automatically connected to
the secondary power supply when the primary power supply fails.
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— The power supply for cameras and related facilities mentioned above should be
continuous/uninterrupted.

7.2.6.Cameras at aerodromeshen apron management services provided by the ATS unit

For aerodromes (provided) with remote aerodrome ATS and where the respective ATS unit is also
responsible for the provision of apron management servicemjetas should be in place and so
located as to provide the ATS unit with an unobstructed view of the apron(s) (under the responsibility
of that ATS unit).
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8. Possible impact on airspace users

In principle, and as confirmed by recent operatioeaperience and validation activities, remote
aerodrome ATS should not negatively impact airspace ud®ith reference toRegulation (EU)
2017/373[4], ATM/ANS.OR.A.075 complemented by AMC1 ANSS/BR A.075(a) in Annex Il to
EASA ED Decision 2017/00]1R]para . .

ATS provider is required tprovide its services in an open amdr an s p ar e.nhis wowidn n e r
includethe introduction and operationof remote aerodrome ATShe ATS providahouldensure
that relevant aeronautical information is included in the appropriate products and sesviegsHred
t—opublish-the—conditionsofaccesstats-services—and-—changes—there{gee Chapter9 below).
Furthermore the ATS provider is ggliredto and-establisha consultation process with the usersitsf
services on a regular basis or as needed for speciBnges in service provisiontheer individually or
collectively®®. Part of this consultation could include the contingenaianning for the services
provided.

In any case, the ATS provider should analyse any possible impacts on airspace users when conducting
the safetyassessment and propose appropriate mitigation measasgsart of the operations manual
Particular care needs to be takenthre case ofATSprovisionto-severalaerodromesfrom-oneRTC as
well-as-in-case-ahultiple mode of operation, where the operatisnat different aerodromes may
become interdependent(see also Sections 5.10, 6.5ahd 6.5.2) The impacts and mitigation
measures should be coordinated by the ATS provider and by the aerodrome operator with airspace
users as specified Regulation(EU) 2017/3734], ATM/ANS.OR.A.045 and in GWDR.OR.D.02d
Regulation (EU) Nb39/2014[7] respectively

Airspace users are informed through the aeronauticdbrmation products and services— see
Chapter9, andthrough other meansccording to Regulation (EU) 2017/3A3. Selecting altenate
aerodromes remains a responsibility of airspace users. The objective of the ATS provider should be to
allow availability of a suitablievel ofaerodromeATS at an alternate

ATS providers are recommended to disseminaftiermation in other and mor@teractive formssuch
as regular workshops with airspace users to present amongst other things relevant information for
selection of alternate(s) aerodrome(s).

Asremote toweroperations from an RT@enerateinterdependencies between the ATS provision to
several aerodromg Member States and competent authorities are advised to assess the acceptability
of the level ofinterdependencegenerated and take measures as deemed suitable. Those measures
may include but are not limitetb the selection of aerodromes to be served the same RTC in a
given geographical areend/or to the distribution of aerodrome opening hours to ensure adequate
availability ofasuitable aerodrome

8 The requirement stems from (EU) 2017/373 MM/ANS.OR.A.075.
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9. Aeronauticalinformation products and services

The ATS provider should, togetheritiv the aerodrome operator, perform an analysis of the
aeronautical information affected by the introduction of remote aerodrome ATS and ensure that
relevant aeronautical information is included in the appropriate products and senasestipulated

inthe r el evant requir eAmMeSnt sa nidn AMrhrBexx WbV ReRarttat i on

[4].

With regard to the publication of the aeronautical information, geneegjuirements are laid down in
AIS.TR.3Q5hile the AIP content and structueze establishedn Appendix 1 to AnneX | AP &' t.

Section AD 2.23 of th&lP structuredeterminesthe elements of information to be publishédr each
of the aerodrome at which AT$s provided remotely They include:

— indication that remote aerodrome ATS is provided;

— location of thesignal i ng | amp by e.g. the phrase signa
fix]’'™ as well as a clear indication of the si
relevant aerodrome;

— description of any specific communication methods as deenesggsary ithe case of multiple
mode of operation, such as e.g. the inclusion of airport names/ATS unit call sign for all
transmissions (i.e. not only for the first contact) between pilots and ATCOs/AFISOs;

— description of any relevant actions required bthe airspace users following an
emergency/abnormal situation and possible contingency measures by the ATS provider in case
of disruptions, if opptecabéee’ (csfeet AR® ARIL R2st i

— description of the interdependencies of service availability or indication of aerodromes not
suitable for diversion from the aerodronje ...if degémed applicable.

Furthermore, indication that ATS is remotely provided should be included in all approadh char
aerodromes where ATS is remotely providedth reference tothe information listed above. To
facilitate this the provisions of CAQANnnex 4 apply. Annex 4 does not foresee the inclusion of similar
information in the approach charts, but it doesaail the inclusion of additional symbols on the chart:
‘Symbols used shall conform to those shown in AppendixlAO Chart Symbols, except that where

it is desired to show on an aeronautical chart special features or items of importance to civil aviation
for which no ICAO symbol is at present provided, any appropriate symbol may be chosen for this
purpose, provided that it does not cause confusion with any existing ICAO chart symbol or impair the
legibility of the charf Also in 2.3.3 of Annex 4 it is gfipted that‘A legend to the symbols and
abbreviations used shall be provided. The legend shall be on the face or reverse of each chart except
that, where it is impracticable for reasons of space, a legend may be published sepafatether
solution coud be to use an abbreviation as they are allowed to be usesl e 2.9.1 Abbreviations

shall be used on aeronautical charts whenever they are appropriate

This information should not only berovidedin the AIP. Other flight preparation sourcefould be
used, as appropriate.

This information should berovidedin the AIP. Other flight preparation sourcesay be used, as
appropriate.
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Information on implementation plans and milestones may be publishedhi& aeronautical
information circularfAlQ. For instancedates and scope of validation exercisaadplanned date of

operation.

Page830f 99



Annext to ED Decisio@023/005 R2019/004/R

10. Qualification-anrd training and licensingconsiderations
Regulatlon (EU) 2017/373 [4] ATM/ANS.OR. B%Ia&en(—EU-)—NéLO%é/-zOL]r[s}—Aﬂnex-I—pemt

stlpulates ensure

ainable-manner. In this

. onneA service provider

shall ensure that it is able to provide its services in a safe, efficient, continuous and sustainable

manner, consistent with any foreseen level of overall demand for a given airspace. To this end, it shall

maintain acgquate technical and operational capacity and expertisarthermore,Regulation (EU)

2017/373[4] ATM/ANS OR B. 005(a)@+m-3—1—2949f—Anne>¢9-sa+dof saldregulatlon stlpulate$hat
€ ined and

eempetem—ﬁemhe-}eb—they—are#eq{md-te-de (a) A service prowder shaII implement and maintain

a management system that include: ..(p) a process to ensure that the personnel of the service

provider are trained and competent to perform their duties in a safe, efficient, continuous and

sustainable manner. In this context, the service provider shédbéish policies for the recruitments

and training of its personngl

With reference to the aboveall personnel involved in theperationand maintenance ofacilities,
installations and equipmergnabling andupporingthe remote aerodrome AT&e tobe adequately
trained, qualified and competent

For considerations on multiple endorsemergseSectiord.4.2

10.1. Qualification and training of ATCOs

The specifities concerning the qualification and training of ATCOs pragidemote aerodrome ATS
are presentedin the AMC and GMo Regulation(EU)2015/34Q such Regulation establishes the
general framework for the licencing of AT(6)s

10.2. Qualification and training of AFISOs

Although at the time of publication of this document, the EU legislation does not include a detailed
regulatory frameworkvith regard to the qualification and training of personnel providaegodrome
flightinformationservice (AFIS), the guidancaulespresented under ChapterO aboveapply as well

for AFIS providerdt is left to the Member States to define the appropriate regulatory means to meet
theserequiremensin accordance with the local AFIS provision.

10.3. Qualification and training of ATSEP

ATSEP involved in the operation and maintenance of equipment, facilities and installations enabling
and supporting the remote aerodrome AE®e tobe adequately trained, qualified and competent to
perform their duties in accordance with the requiremerdaf down in Regulation (E&)p-1035/2011

Bl {Annex—H—point—3.%3)2017/373 [4] (PartPERS)nd in Regulation (EU) No 139/2014]
(ADR.OR.D.015 and ADR.OR.D.017), as appropriate.
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12. Appendices

12.1. Appendix 1: Checklist for the implementation of remote aerodrome ATS

Based on the content of this document, the following elements are ljgtedeference purposes only
in order to summarise somémportant aspectsto be consideredwhen implementing remote
aerodrome ATS and for the related safety assessment.

Assessment on configuration of technical enablers, based on operational context, aeeds
requirements and support from safety, security, and human factors assessments (see e.g.
Sections3.5,5.2.8 5.2.7.2and5.4).

Assessment of saweconomic factors, including impact assessment befthwe decision to
implement remote aerodrome ATS, checking the relevaridie initial impact assessment and
social aspeatduring transition from a conventional TWR 0 RTC (se8ection6.1).

Development ofoperational visual performance requirements on the visual presentation and
the binocular functionality, based gorimary/direct and indirectregulatoryrequirements as
well as other operational needs (s€ections5.2.3 5.2.4and5.2.5.

Development of functional requirements on the visual presentation and the binocular
functionality, supporting the aboveentioned operational visual performance requirements
(seeSection5.2.7).

Siting assessment of location and number of cameras at the aerodrome to meet view and
operational visual performance requirements (Sgtion5.2.6).

Implementationof data recordingof new system elements, for the purposd supporting
accident and incident investigations (sgtion5.6).

Identification of redundancy needs for the technical architecture, particularly with regard to the
communication link between the remote facility and the aerodrome (Sssion5.10).

Assessment of impact on interfaces/interdependencies with external
stakeholderséntities/persons/organisatios and analysis of the necessary coordination
processes and proceduresgeSections5.1and6.2.2aswell as Chapterg and8).

Assessment of impact on existing and new tasks and the neealfossiblereassignment of
tasks, with particular reference to

ATS taskéseeChapte 5);

aerodrome operator task&eeSections5.1and Chapter?);
METrelated tasks (se&ection5.8);

AlSrelated tasks (se€hapte 9); and

= =4 -4 -4 -

maintenance tasks (segection5.11and7.2.3.

Human factors assessment, including working environment and ergonomics analysis (see
Sections6.33,5.12and5.13.9.

Security risk assessment (sgtions6.66 and7.2.2).
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Split of the remote aerodrome ATS technical system into constituents in accordéifcthe
interoperability Regulation (segection 6.88).

Transition/implementation plan developed by the ATS provider and the aerodrome operator
(seeSection 6.45).

Development of a contingency plan and related proceduatsoincludingatsethe need for
coordination between the ATS provider, the aerodrome operatord any other involved
stakeholder(seeSections6.77 and 7.2.7).

Review and update of thaerodrome documentation (segection7.1).

Review and documentation of roles and responsibilities assigned to the ATS provider and the
aerodrome operator (se&edion 7.1.3.

Coordination between the ATS provider and the aerodrome operator in relation to safety
assessment process and methodology (Seetions6.12 and7.2.4).

Review and update of the training requirement
personnel (se€haptes 7 and 10).

Analysis of possible impagh opeitional proceduresind/or airspace users (sé€ehaptes4, 5,
7 and8).

Analysis of aeronautical information products and services and proposed modifications (see
Chapter9).
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12.2. Appendix 2: List of operational hazards for ATC services

Table 2below lists the operational hazards and the operational effects for the ATC seagadsived

from the SESAR safety wogerformed in the framevork of the SESAR {llogramme They are valid

in the context ofboth single mode of operation as well as Hiple mode of operation. Howeveit

should be notedthat the list of operational hazards as developed for the specific operational
applications and context that was studied and using the specific methodology as described in the
SESAR safety assessmepiorts[27], [31] and[34]. Therefore, if using this list as initial input, it needs

to be adaptedas necessaryaking into account the local conditions and the operational application
and context of the particular implementation as well as the addition of potential system hazards.

Table2: List of operational hazards (SESAR safety assessmehTC case)

ID

Description

Operational effects

OHO1

Remote ATC incorrectly coordinates with oth
ATS unit with respect to inbound/outbound
traffic.

A potential conflict can be inducec
Imminent infringement

OH02

Remote ATC incorrectly manages the entry ¢
flight into traffic circuit.

Apotential conflict can be induced
Imminent infringement

OHO03

Remote ATC
aircraft.

incorrectly manages arriv

A potential conflict can be inducec
Imminent infringement

OHO04

Remote ATC incorrectly manages depart
aircraft.

A potentialconflict can be induced
Imminent infringement

OH-05

Remote ATC fails to provide appropria
separation to traffic in the vicinity of the
aerodrome.

Imminent infringement

OH-06

Remote ATC fails to provide appropria
separation to traffic withrespect to restricted
areas.

Tactical conflict

OHO07

Remote ATC incorrectly manages miss
approach situation.

Imminent infringement

OHO08

Remote ATC does not detect in time conflic
potential collision between aircraft in the vicinit
of the aerodrane.

Imminent collision

OHO09

Remote ATC does not detect in time restrict
area infringements.

Tactical conflict

OH10

Remote ATC fails to provide appropria
instruction to resolve a conflict between traffi
in the vicinity of theaerodrome.

Imminent collision

OH11

Remote ATC fails to provide appropria
instruction to resolve an airspace infringemen!

Tactical conflict

OH-12

Remote ATC fails to provide appropria
information to departing aircraft for the
start-up.

Tactical taxiway conflict generatec

OH13

Remote ATC fails to enable pdséack/towing

operations to appropriate aircraft.

Tactical taxiway conflict generatec
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ID Description Operational effects

OH14 | Remote ATC provides inadequate taxii Encounter with aircraft, vehicle g
instruction to aircraft on the manoeuvring are¢ obstade.

OH15 | Remote ATC provides inadequate taxii Encounter with aircraft, vehicle g
instruction to vehicle on the manoeuvring areg obstacle

OH16 | Remote ATC does not detect in time potent Imminentcollision
conflict on the manoeuvring area.

OH17 | Remote ATC fails to provide approprig Imminent collision
instruction to resolve conflicts on thi
manoeuvring area.

OH18 | Remote ATC fails to provide (approprial Tadical taxiway conflict generated
navigation support to aircraft and vehicle on tt
manoeuvring area.

OH19 | Remote ATC incorrectly manages runway er] Runway conflict
for a departing aircraft (occupied runway).

OH20 | Remote ATC incorrectly manages runway exitl Runway conflict
a landing aircraft.

OH21 | Remote ATC incorrectly manages runw Runway conflict
crossing (occupied runway) for a vehicle or
aircraft.

OH22 | Remote ATC fails to properly support departi Runway conflict
and landing aircraft (with respect to visual aidy

OH23 | Remote ATC incorrectly manages vehielated | Runway conflict
tasks on the runway.

OH24 | Remote ATC incorrectly managaiscraft take | Runway conflict
off (occupied runway).

OH25 | Remote ATC incorrectly manages aircraft land Runway conflict
(occupied runway).

OH26 | Remote ATC fails to detect in time runw| Runway penetration
incursions (aircraft or vehicles).

OH27 | Remote ATC fails to provide approprig Runway penetration
instruction to resolve runway incursion ar
prevent potential collision on the runway.

OH28 | Remote ATC fails to detect in time a flig Imminent controlled flight into
towards terrain in the vicinity of theaerodrome. | terrain (CFIT)

OH29 | Remote ATC fails to provide appropriate supp| Imminent CFIT
to pilot in a CFIT situation.

OH30 | Remote ATC fails to establish sufficient wa| Turbulence in front of the aircraft g
turbulence spacing betweesircraft. a distance less than the separatic

minima

OH31 | Remote ATC fails to properly support landir| Potential landing accident/runway
take-off operations with respect to weathe excursion
conditions.

OH32 | Remote ATC fails to properly support landir| Potential landing accident/runway

take-off operations with respect to runwa

conditions and potential foreign object debris.

excursion
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Description

Operational effects

OH33

Remote ATC fails to properly support departi
and arriving &craft on the runway with respec
to non-visual aids.

Potential landing accident/runwa)
excursion

OH34

Remote ATC fails to detect in time an intrusi
inside landingpir protection area.

Potential landing accident/runwa)
excursion

OH-35

Remote ATC s to provide appropriate AT!
services with respect to operation:
environment conditions on the aerodrome ar
its vicinity.

This hazard is already covered
more detailed hazards alread
identified above, potentially
inducing conflicts in the vicinityfc
the aerodrome or on the
manoeuvring area due
inappropriate understanding of th¢
operational environment
conditions.

This hazard is related to all othe
hazards EXCEPT:

OHO01, OH08, OH09, OH13, OH
16, OH26, OH28, OH34.

OH36

ATCresources are incorrectly managed in tl
RTC for the remote provision of ATC services

In casea controller has to manage
more traffic than expected, the
controller workload could be
negatively impacted and so th
capability to provide ATC services

This tazard is to be considered ¢
part of ALL the other hazards |
which controller errors are ¢
potential cause.

OH37

Remote ATC fails to provide appropriate A
services due to inappropriate capability of tt
remote tower system.

This hazard ialready considered a
part of ALL other hazards alrea(

identified above in  which
equipment  failure/errors  are
potential causes, potentially

inducing conflicts in the vicinity ¢
the aerodrome or on the
manoeuving area.
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12.3. Appendix 3: List of operationdtazards for AFIS

Table 3below lists the operational hazardss derived fromthe results of the SESAR safety work
(performed in the framavork of the SESAR jitbgramme that may be considered by the ATS provider
for AFISThey are valid in the context dbth single mode of operation as well as multiple mode of
operation. Howeverit should be notedthat the list of operational hazards &as developed for the
specific operational applications and context that was studied and using the specific methodology as
described in the SESAR safety assessment re2ditand[34]. The SESAR safety work focused on the
ATCservicecase, assuming that the most constraining results specifying the concept of remote
aerodrome ATS would be derived from ATC servitlestefoe, if using this list as an initial input, it
needs to be adapteds necessaryaking into account the local conditions and the operational
application and context of the particular implementation as well as the addition of potential system
hazards

Table3: Initial list of operational hazards (SESAR safety assessmeAFIS case)

ID Description
OHAFISO1 Remote AFIS fails to properly select runviyse.
OHAFIS02 Remote AFIS fails to identify potentialc onf | i ct s

of the aerodrome.

OHAFIS03 Remote AFIS fails to provide appropriate traffic informat
(including local traffic) to relevant traffic:

— direction of flight or traffic concerned;
— type of waketurbulence category;

— level of traffc and potential changes;

— relative bearing (12 clock indication);
— other relevant information.

OHAFIS04 Remote AFIS fails to provide appropriate informati
concerning the availabilty of the runway f
departing/arriving traffic.

OHAFIS05 Remote AFIS fails to provide appropriate traffic posit
information on the manoeuvring area.

OHAFIS06 Remote AFIS fails to provide appropriate walkbulence
and jetblastrelated information.

OHAFISO7 Remote AFIS fails to provide appropriateezgtal information
on aerodrome conditions (surface conditions, maintena
works, obstacles, birds, lighting system failure, etc.)
departing and arriving traffic:

— conditions on the manoeuvring area;
— conditions on the parking area.

OHAFIS08 Remote AFIS fails to provide appropriate sigptinstructions
to departing traffic.

OHAFIS09 Remote AFIS fails to provide appropriate meteorolog
information to departing and arriving traffic.

OHAFIS10 Remote AFIS fails to manoeuvre the visugihais to indicate
to traffic thatthe aerodrome is not safe.
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ID Description

OHAFIS11 Remote AFIS incorrectly coordinates with ATC for arri
traffic.

OHAFIS12 Remote AFIS incorrectly coordinates with ATC for depat
traffic.

OHAFIS13 Remote AFIS fails fwovide appropriate information on locg
traffic to assist taxiing operations.

OHAFIS14 Remote AFIS incorrectly provides authorisation
persons/vehicles to enter into the manoeuvring area.

OHAFIS15 Remote AFIS fails to provide light signalsvihicles and

personnel on the manoeuvring area (when adequate orin g
of radio communication failure).

OHAFIS16 Remote AFIS fails to provide appropriate relevant informat
on local traffic and aerodrome conditions to assist the fli
crew in decithg when to take off.

OHAFIS17 Remote AFIS fails to provide appropriate relevant informat
on local traffic and aerodrome conditions to assist the fli
crew in deciding whether to land or go around.

OHAFIS18 Remote AFIS fails to detect a runwagursion or the existencq
of any obstruction (including animals) on or in close proxin
to the takeoff/landing area.

OHAFIS19 Remote AFIS fails to operate aeronautical ground lights:
— manoeuvringarealighting;
— taxiway area lighting.

OHAFIS20 Remote AFIS fails to monitor visual aids status.
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12.4. Appendix 4: SESAR division of basic and advanced features

The documentation of the SESAR JU programme oftensriefex division of technical enablers into

‘“basi c’ a 'nfechturésawhengoresertidg the results of the various validations SBSAR

Solutions. Dependingn of the particularities of each validation and each SESARion, this division

bet ween basic’ and ‘Ssdightly betweendhe SESARndelivérabless Fordthef f e r
purpose of this document, a screening of the various technicaligetegardig t he di vi si on o
ver sus ‘ a degcabedfer the various SESAR Solut]@dg [21], [22], [23]) and their related

SESAR vdhtions (26], Error! Reference source not found30], [33]), has been made and based on

that, a representative division is presented below. When this document is discussing the results and
validations of the SESAR JU programme and referr
presnted below is assumed:

— Basic features
1 visual presentation, replacing the OTW view of a conventional tower

| binocular functionality (e.g. a PTZ camera/function, as defined and descriladaisn0A
Change 119)), fulfilling the function of a binocular in a conventional tower

— Advanced features
i addi ti onal vi sual ‘“hot spot’ camer as
1 the use of infrared or other optical sensors/cameras outside the visible spectrum

1 binocubr functionalityautomaticallyfollowing moving objects (commonly referred to as
“PTZ tracking’)

1 dedicated means to facilitate the detection, identification and automatic following of
aircraft or vehicles in the visual presentation (e.g. by labalsed on surveillance data,
compl emented by flight plan correlation whe
tracking’) ;

1 dedicated means to facilitate the detection and following of moving objects in the visual
presentation (e.g. by highlighting/framg such objects based on image processing
systems, commonly referred to as ‘visual tr

1 other overlaid information in the visual presentation such as framing and/or designation
of runways, taxiwaytc., compass directions, meteorological inforriwat, aeronautical
information (NOTAM, SNOWTAM, etoother operational infemation (e.g. runway
conditions like water, snow or mud presencegfficient of friction, etqg;

1 ATS surveillance (air and/or ground radar presentation).
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12.5. Appendix5: List of aconyms

ACC area control centre

AD aerodrome

ADSB automatic dependent surveillancebroadcast

AFIS aerodrome flight information service

AFISO aerodrome flight information service officer

AIC aeronautical information circular

AIP aeronautical information publication

AIS aeronautical information service

AMC acceptable means of compliance

ANS air navigation service

APP approach control

ATC air traffic control(in this document mostly used to specifically
target' aer odr ome control servicc¢

ATCO air traffic controler

ATM air traffic management

ATS air traffic service

ATSEP air traffic safety electronics personnel

CFIT controlled flight into terrain

GN Contextual-Note

CNS communication navigatiosurveillance

CWP controller working position

EASA EuropearJnionAviation Safety Agency

EC European Commission

ED Decision Executive Director Decision

EOCVM European Operational Concept Validation Methodology

EU European Union

EUROCAE European Organisation for Civil Aviation Equipment

FIC flight information centre

FOD foreign object debris

GM guidance material

HMI humanmachine interface

ICAO International Civil Aviation Organization

ID identifier

IFR instrument flight rules

IR implementing rule

IT information technology

MASPS Minimum Aviation System Performance Standards

MET meteorological

METAR meteorological terminal aviation routine weather report

NOTAM notice to airmen

OH operational hazard

OSED operational services and environment description

OoTW out-of-the-window
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PANSATM Procedures for Navigation Serviceair Traffic Management
PSR primary surveillance radar

PTZ panilt-zoom

QNH Q codeindicatingatmospheric pressure adjusted to sea level
RFFS rescue and firefighting services

RGL runway guard lights

RTC remote tower centre

RTM remote tower module

RWY runway

SAR safety assessment report

SERA standardised European rules of the air

SESAR Single European Sky ATM Research

SESAR JU Single European Sky ATM Resedaiht Undertaking

SSR secondary surveillance radar

TAF terminal aerodrome forecast

UPS uninterruptible power supply

VALR validation report

VFR visual flight rules

WAN wide area network
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