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Abstract

The definition of standardised Arrival Management services supports the application of
Arrival Management by multiple stakeholders through a common picture of the traffic
situation at the congested airport.

There are operational requirements indicating that arrival sequence information determined
by the AMAN is required by upstream ATSUs (in extended horizon scenarios)



Project Number 08.03.10 Edition 00.02.00
D61 - European ATM Service Description for the ArrivalManagementinformation Service

Authoring & Approval

Prepared By - Authors of the document.

Name & Company Position & Title Date
I O S I | 25/04/2014
Reviewed By - Reviewers internal to the project.
Name & Company Position & Title Date
| ] 30/05/2014
IV _ 30/05/2014

Reviewed By - Other SESAR projects, Airspace Users, staff association, military, Industrial Support, other organisations.
Name & Company Position & Title Date

I 25/04/2014
S 30/05/2014
I e 30/05/2014

Approved for submission to the SJU By - Representatives of the company involved in the project.

Name & Company Position & Title Date
I '\ ORACON 31/05/2014
I \ORACON 31/05/2014

Rejected By - Representatives of the company involved in the project.

Name & Company Position & Title Date

Rational for rejection
Document History
Edition Date Status | Author Justification
00.01.00 | 30/04/2014 b

Version
Update after review, Incorporation of
00.01.04 30/04/2014 Update comments stated at the SMT 3 Meeting
00.02.00 30/05/2014 Final Minor updates to prepare for final delivery.

Intellectual Property Rights (foreground)

This deliverable consists of SJU foreground.

! See attachment for approval of the SDD

founding members
Avenue de Cortenbergh 100 | B -1000 Bruxelles
M W y\yw.sesarju.eu

2 0of 52

©SESAR JOINT UNDERTAKING, 2014. Created by DFS,NATS,DSNA,INDRA for the SESAR Joint Undertaking within the
frame of the SESAR Programme co-financed by the EU and EUROCONTROL. Reprint with approval of publisher and the
source properly acknowledged.



Table of Contents

EXECUTIVE SUMMARY ..ottt ettt ettt ettt ettt tte e st e ete e e ete e e ebe e s be e s abeeabeeabeeesbeeabeeesbeeebeeesbeeebeeeteas 6
O | I =@ 1010 L@ L 7
1.1 PURPOSE OF THE DOCUMENT ......ttttiiiiieiiiitttietteessesatttessesssssssbbsstssessssisbassssssssssisbbasesssssssssbrasesssesssses 7
1.2 INTENDED READERSHIP. .. uuttiiiiiiiiiittttiie e e e s s ettt e s e e st esbbb ittt s e s s s s sbb b b et s eeassssabbbeteeeessssbbbaaeeesesssasbbabeessesssases 7
1.3 INPUTS FROM OTHER PROJECTS. . .utttiiiiiiiiiittttiittesssesstttesseessssiasbbssssssssssssbasssssssssssbssssssssssssssssssssesssnes 7
1.4 GLOSSARY OF TERMS ....coiiittttiiiie e s seittttiee s e e s s e eabb e et s e s s s e saaab e et s e e e s s sab b b et e e e e e s saabb bbb e eeesssssbbbbesseesssabrbbeaeeeeas 7
15 ACRONYMS AND TERMINOLOGY ...uvviiiiiiiiiiitiiiiiieeeesiiibteitesesssssssstsssessssssssssssssssssssbssssssssssssssssssesesssses 7
TN R Yol (0] 0|V 1 1 1 O PSP PPPRUPRVPROTRRPPN 7

0 T2 1= 40113 o] oo V2SRRI 8

2  SERVICE IDENTIFICATION. ...ttt ettt ettt ete ettt s e e stae s stre e sba e e sbaeesbaeesbeeesbeeesbeeesbbessseeesrreeas 11
3 OPERATIONAL AND BUSINESS CONTEXT ..ot icii ettt ettt ettt stae e svae s srre e snae s snneesnne e 13
3.1 INFORMATION EXCHANGE REQUIREMENTS . utttiiiiiiiiiiiiiiite e e iiiiitieeeesssssiasbsesessessssasssssesssessssssnssssseesns 13
3.2 OTHER REQUIREMENTS ....cctttiitttiitteeiteeesteeesteeestaeestseassaeassseessssessssassesassseesssssssssessssesssesssesessseessssssneens 19
3.2.1  Non-Functional REQUIFEMENLS .........coiiiriiiieiieisie ettt ettt 19
3.2.2  Relevant INdUSETal STANUAIAS .........cooiieiiieieeiie ettt s e s e e s st e e e seare e e s eares 19
I T [0 1o [T TP 20

4 SERVICE OVERVIEW ...ttt ettt ettt ettt e ettt s s s eb e e e s e bt e e e s s b e e e e s sbb e e s s ebbbe s s sabenessbbeeas 21
4.1 SERVICE POLICIES (TAXONOMY) ...cuttiiteeieetestesttesteesteestesaessaesseesseesseassesssesssessssssssssessssssssssesssesssessses 21
4.2 SERVICE ATTRIBUTES (QOS) ...eiiiieiiie ittt s et te e te s st te et et e s e staesba e be e teanaesnnesnnennnenas 22
4.3 SERVICE FUNCTIONS AND CAPABILITIES......iicitttitteeeiiiiitiieee e e s ssiibtressesssssisassessesssssssssresssesssssssssssssesns 23
4.4 SERVICE INTERFACES ......iiittttiitt it i ittt e e e et sttt e e s e e s s et bbbt e e e e s s s e et bbb b e e s e e s s aa b b bbb e e e e e s saas bbb besseeessasabbbeeeeeeas 24
4.5 SERVICE OPERATIONS ...t iitttttitt it i iiitbtti e e e e st sitbaae e e s e e s s st bbb s e e e e st s aatb b b a e e s e e st aa bbb aeaseessaasbbbbasseesssasabbbeeeeeens 25

5 SERVICE INTERFACE SPECIFICATIONS ...ttt ettt ettt siran e s sraee s 26
51 ‘PROVIDEDARRIVALMANAGEMENTINFORMATIONATSUSERVICEINTERFACE' ......coviiieeeciiee e 26
5.1.1 Operation ‘GetArrivallnformation’ (SYNnCArONOUS) ............cccuvoiiieiiiiiiiieiienese e, 26
5.1.2  Operation ‘GetArrivallnformation’ (aSynChronouUS) ............c.ccoccccueieiineiiienene e, 26
5.1.3 Operation ‘GetLandingS@QUENCE ..............ccccoouiiiiieiiiineit et 26
5.1.4 Operation ‘Subscribe TOArrivallnformation’ ..., 27
5.1.5 Operation ‘Unsubscribe TOArrivallnformation’................c.cccocvveiiiiie s 27

5.2 ‘REQUIREDARRIVALMANAGEMENTINFORMATIONATSU ..ottt 28
5.2.1 Operation ‘ReturnArrivallnformation’..............c.cccocoviviiiiiiesiee e 28

5.3 ‘PROVIDEDARRIVALMANAGEMENTINFORMATIONDESTINATIONAIRPORTSERVICEINTERFACE' ........ 29
5.3.1 Operation ‘GetArrivallnformation(@SynChronouUS)’ ............cccccoouiiiiiiiiiiiiieieie e 29
5.3.2  GetArrivallnformation (SYNCAIONOUS) ........ccoiiiiiiiiieisie et 29
5.3.3  SubscribeToAMIValINfOrMALION ........veeeeiie ettt e e e e et e s s e e e st e e e sereeesranes 29
5.3.4 UnsubscribeTOAMIVAIINFOIMELION ......oocvieeieeeeee ettt et r et e e s s e e s st e e e sereeesranes 30

5.4 ‘REQUIREDARRIVALMANAGEMENTINFORMATIONDESTINATIONAIRPORTSERVICEINTERFACE ' ........ 31
5.4.1 Operation ‘ReturnArrivallnformation’................cccooeiiineiiineie e 31

55 ‘PROVIDEDARRIVALMANAGEMENTINFORMATIONSATELLITEAIRPORTSERVICEINTERFACE ' ............. 31
5.5.1 Operation: ‘GetArrivallnformation’ (aSyNCArONOUS) ...........c.cccueeiiiiiiiiiiiiiieie et 31
5.5.2  Operation: ‘GetArrivallnformation’ (SYNCAIONOUS) .............ccoeeiiiiiiiiiiiiiiiee e 31
5.5.3 Operation ‘Subscribe TOArrivallnformation’ ..............ccccccccciviiiiiiciie i 32
5.5.4 Operation ‘Unsubscribe TOArrivallnformation’..................cccccoveieiiiiieiie s 32

5.6 ‘REQUIREDARRIVALMANAGEMENTINFORMATIONTOSATELITEAIRPORTSERVICEINTERFACE .......... 33
5.6.1 Operation ‘ReturnArrivallnformation’................cccooieiiineiiinei e 33

5.7 S =l AV ATl S N 0 Y- o J R 34
5.8 SERVICE PAYLOAD MAPPING TO THE AIRM ....oeiiiiitii ettt ettt tee et e e eavee e entae e 36

6 SERVICE DYNAMIC BEHAVIOUR ....ooi ittt ettt sttt ettt e bt s s s eataa s s abae s s sbta e s s sataaessbbee s 41
6.1 SERVICE INTERFACE ‘ATSUINTERFACE’ ...ttt ettt ettt ettt s ittt iate s s s sttt e s s sban s s s saba s e s snbaneeens 41

founding members

BRll £ Avenue de Cortenbergh 100 | B -1000 Bruxelles
B =¥ \ww.sesarju.eu

3 of 52

©SESAR JOINT UNDERTAKING, 2014. Created by DFS,NATS,DSNA,INDRA for the SESAR Joint Undertaking within the
frame of the SESAR Programme co-financed by the EU and EUROCONTROL. Reprint with approval of publisher and the
source properly acknowledged.



Project Number 08.03.10 Edition 00.02.00
D61 - European ATM Service Description for the ArrivalManagementinformation Service

6.2 SERVICE INTERFACE ‘DESTINATIONAIRPORTINTERFACE ......utiiiiitiieiiieie e setiee e e stie e s setaee e s saveeessnin e 43
6.3 SERVICE INTERFACE ‘DESTINATIONAIRPORTINTERFACE ......uttiiiitiieieiteieesitiee e s stie e s stae e e s saveeessnan e 44
7  SERVICE PROVISIONING (OPTIONAL) ..cutititeitestt st ste e ie e ste st esta e et ste st sreenaesaeaesaesnessesnesnannes 45
8 VALIDATION AND VERIFICATION ....coii ittt ettt a s sbb b e e e e e e s saaabaas 46
8.1 A== T07 [ 46
8.2 NI [ 1T N 47
L I o = NN O s SR 50
APPENDIX A APPROVAL FROM P 5.6.7 AND 10.2.9 ..ottt 51

founding members

“ &> Avenue de Cortenbergh 100 | B -1000 Bruxelles

ll =¥ www.osesarju.eu
4 of 52

©SESAR JOINT UNDERTAKING, 2014. Created by DFS,NATS,DSNA,INDRA for the SESAR Joint Undertaking within the
frame of the SESAR Programme co-financed by the EU and EUROCONTROL. Reprint with approval of publisher and the
source properly acknowledged.



List of tables

I 1oL ST Y AT =PTSRS PR 11
Table 2: SEIVICE LIFECYCIE ....co ottt e b e e 11
Table 3: Information EXchange ReqQUINEMENTS. ........ouiiiiiiiiieeiiiee ettt 13
Table 4: INformation EIBMENTS .........ooiiiii e e e s e e e e e e e aneaeeeeeaeeas 14
BIE= o] (=T O Lo 1 T PRI 19
Table 6: Service Payload Mapping t0 AIRM .......cooiiiiiiieei e r e e e e e e e e e e s snaeaaeeeee s 36
Table 7: Verification FINAINGS.........uuiiiiioiiiiiiiice e r e e e e e s s e e e e e s st e e e e e e s e s anntreneeeaes 46
Table 8: Validation ProtOCOIl STACK ........coicuiiiiiiiiii ettt e e 48

List of figures

Figure 1 NAV IER Arrival Management Information Service to Requirements Traceability Diagram .. 18

Figure 2 NOV-2 Node to Interface Definition Mapping ..........c.eeeeirueiieiiiiiieiiieee e 20
Figure 3: Part of the NSOV-1 service taxonomy iagramM...........coiuriieiirieeiniriee i 22
Figure 4: NSOV-1 Arrival Management Information Service Attributes............cccovieiiiini e, 22
Figure 5: NSOV-4 Service to Operational ActivitieS MapPing..........euuurururmrmrmimrmimrmrnnnrninrnrnrnnn... 23
Figure 6: NSOV-2 Service Interface Definition ...............uuuiiiiiiiiiiiiiiiiiiiiiieieeee——.. 24
Figure 7: NSOV-2 Logical Payload StrUCLUIE .............uueuuiuiuiuiiiiiiiiinieieieieiernrninrernrnrnrenn————. 34
Figure 8: NSOV-5 Service Event Trace DeSCHPLION ........uuuuuuruiiiiiiieieieiiieininrninrnrernrnrnrnrnrnrnrnnn——.. 42
Figure 9: NSOV-5 Service Event Trace DeSCHPLION ........uuuururuieiuieieiuieiaierninrninrernrnrnrnrnrnrnrnnnn——.. 43
Figure 10: NSOV-5 Service Event Trace DeSCHPLION .......ciiiiiiiiiiiiiiie ittt 44
Figure 11: WAN architeCture SCREMA .. ....coiiiiiiiiiiiiie ettt 47
Figure 12: DSNA WAN/LAN VIBW .....coiiiiiiiiiiiiie ittt ee ettt e sttt ettt a e st e e s tbe e e e s sbeeaesanneeeeanbneeesannneeas 48

founding members

BRll £ Avenue de Cortenbergh 100 | B -1000 Bruxelles
B =¥ \ww.sesarju.eu

5 of 52

©SESAR JOINT UNDERTAKING, 2014. Created by DFS,NATS,DSNA,INDRA for the SESAR Joint Undertaking within the
frame of the SESAR Programme co-financed by the EU and EUROCONTROL. Reprint with approval of publisher and the
source properly acknowledged.



Executive summary

The application of Arrival Management is capable of minimizing environmental impact / fuel
burn, optimizing runway throughput, optimizing ATC workload share and more generally
leads to more efficient flight trajectories.

To this end, Arrival Management support tools (“AMANs”) compute an optimal (internal) set
of trajectories to produce proposed advisories for individual Flights and flight sequence
information specific to runway thresholds and relevant significant points. This information
can either be actioned by ATCOs to initiate delay absorption measures or used by IT
systems to base further processing on this information.

The Information Exchange requirements developed by OFA 04.01.02 in the context of Ol
step TS-305A indicate the need to share the information described above between
Destination and Satellite Airport Towers, other Airport Stakeholders, Approach and En Route
Control Centres. A corresponding validation exercise (VP-695) has been identified.

The service design for this information exchange was done in a service activity (SVA005).
Service activities are a means to conduct a service design process according to specific
rules and guidelines to assure a certain quality level of the outcome of the service
architecting process. The process owner is the SCG (Service Coordination Group)

Therefore the present document describes the logical structure of a service to disseminate
Arrival Management Information.
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1 Introduction

1.1 Purpose of the document

The purpose of this Service Description Document (SDD) is to provide a description of the
services designed within SESAR.

The purpose of the SDD is to provide a complete design description of each service, to
describe the services to such a level that it is possible to make decisions on the
implementation of the services in activities such as Service Implementation and evolution
planning. The document serves as a complement to a model based description and supports
the configuration management process by providing well-defined baselines.

1.2 Intended readership

This service description document is intended to be read by Enterprise Architects, Service
Architects, Information Architects, System Engineers and Developers in pursuing
architecting, design and development activities.

1.3 Inputs from other projects

See references section.
1.4 Glossary of terms
1.5 Acronyms and Terminology

1.5.1 Acronyms

Term Definition
ADD Architecture Description Document
AMAN Arrival Manager
AOR Area of Responsibility
AOI Area of Interest
APTT AMAN Planned Threshold Time
ATM Air Traffic Management
E-ATMS European Air Traffic Management System
FAA Federal Aviation Administration
IER Information Exchange Requirement
ISRM Information Services Reference Model
NAF NATO Architecture Framework
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Term Definition
NSOV NAF Service Oriented View
NOV NAF Operational View
NSV NAF System View
OSED Operational Service and Environment Definition
QoS Quality of Service
SDD Service Description Document
SESAR Single European Sky ATM Research Programme

SESAR Programme

The programme which defines the Research and Development activities
and Projects for the SJU.

SJu SESAR Joint Undertaking (Agency of the European Commission)

SJU Work Programme L:zeg;?(?égrzrg:ncv;hich addresses all activities of the SESAR Joint
SoaML Service Oriented Architecture Modelling Language

SWIM System Wide Information Management

TMA Terminal Manoeuvring Area

UML Unified Modelling Language

V&V Validation and Verification

WSDL Web Services Definition Language

XSD XML Schema Definition

1.5.2 Terminology

Term Definition Source
Capability The collective ability to deliver a specified type of effect or a Common working
specified course of action. Within the context of the SESAR meeting between
Programme a capability is therefore the ability to support the | B41 EA study and
delivery of a specific operational concept to an agreed level of [B43 T5
performance.
Capability A combination of organisational aspects (with their B43 ADD

Configuration

competencies) and equipment that combine to provide a
capability. A Capability Configuration represents a
recognisable set of resources (technical systems, human
roles, and physical assets) derived from a generic stakeholder
organisation.
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Edition 00.02.00

Term

Definition

Source

Note: Capability Configuration is a term used in NAF. The
equivalent SoaML stereotype to be used is Participant. Also
see note in Node term definition.

Node

A logical entity that performs Operational Activities specified
independently of any physical realisation e.g. a stakeholder
type providing and/or consuming operational information
within a network of others.

Note: Node is a term used in NAF. The equivalent SoaML
stereotype to be used is Participant. Be aware that the original
intention of SoaML is that Participants are physical items and
not logical constructs. Service architects must indicate
whether the Participant is a logical (Node) or a physical
(Capability Configuration) construct.

Common working
meeting between

B41 EA study and
B43 T5

Service

The contractual provision of something (a non-physical
object), by one, for the use of one or more others. Services
involve interactions between providers and consumers, which
may be performed in a digital form (data exchanges) or
through voice communication or written processes and
procedures.

B43 T5 study

Service attribute

A Service Attribute defines a property of a service. Examples:
Response time, Frequency of invocation, Message Exchange
Pattern.

B43 T5 study

Service contract

A service contract represents an agreement between the
stakeholders involved for how a service is to be provided and
consumed.

B43 T5 study

Service function

A Service function describes what functionality is needed to
provide or consume a service; it is the trigger for or is
triggered by the Service interactions. A Service function can
be automated to different extents depending on the context
e.g. a Service function supporting a complex activity may
need more automation than a Service function for a simple
activity.

Note: The equivalent SoaML stereotype is Capability, in WP8
Foundation documentation referred to as Service Capability.

B43 T5 study

Service
interaction

A Service interaction is a description of an information
exchange between ATM stakeholders’ systems which can
potentially be automated; phone calls / voice exchanges are
considered as non-automated service interactions.

In considering automated interactions, a service interaction is
described by several modelling artefacts depicting the static
and dynamic behaviour of a service. This includes service
operations, data messages model and interaction behaviour.

B43 T5 study

Service interface

The mechanism by which a service communicates.

Service providers and consumers need to implement service
interfaces to be able to collaborate. A service interface
includes service operations that enable access to the

B43 T5 study
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functionality of the services identified, as well as the data used
in the service interaction.
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2 Service identification

The Arrival Information Management Service as derived from the OSED 5.6.7 D32 “Tactical
TMA and En-route Queue Management” and the document “DEL-05 06 07-D06-Technical
Note to 564 OSED SPR INTEROP” [10] which represents an extract on Information
Requirements of the OSED. Those documents address three main stakeholders for AMAN
management information,

e a stakeholder ATSU controlling a flight to the TMA in view of the AMAN
implementation,

e the destination airport for which AMAN sequences the flights,

e a satellite airport which is a “nearby” airport having a departing flight to the
concerned destination airport.

The Technical Note doesn’t specify a specific payload per stakeholder and it also doesn’t
provide constraints or rules for a more detailed modelling of the domain of interest according
to stakeholder needs which would offer the ability to more explicitly define the information
exchange per stakeholder.

Therefore it was decided to distinguish between those stakeholder needs by using one
service interface per stakeholder and a mechanism to filter the certain information needs out
of a superset of AMAN Sequence Information until subsequent versions of the OSED will
provide a clearer picture on a more specific stakeholder payload.

The service design has two purposes, to fulfil the top-down requirements and to be aligned
with the real world prototype used by Validation Exercise 695, namely the BARCO AMAN
System on the provider side at Heathrow TMA. The service developed for this exercise only
addresses the stakeholder ATSU. The payloads of SVA005 and the BARCO prototype have
been aligned. In some cases, where actually no elements stipulated by the prototype are
available in the AIRM, AIRM CRs were created and will be traced to the service model.

Table 1: Service

ArrivalManagementinformationService
17304CF8-F5E5-4ff4-95A8-94429D578A7F
Version. 1.0

AMAN Sequence, TTL/TTG

Service Architect: || CFS
Information Architect: || | | | EEIlI oFs

Table 2: Service Lifecycle

30/04/2014 n.a., no gate in the SCG process anymore,
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Allocated Not yet allocated

Designed Date when design is Link to protocol documenting the decision

Validated Date  when validated. Link to protocol documenting the decision
Filled by WP3
Date for Initial Operational Link to technical enabler hosting the service in the ATM master
Capability plan
Date for Full Operational Link to technical enabler hosting the service in the ATM master
Capability plan
founding members
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3 Operational and Business context

For background information on the operational and business context of this service please
refer to the Service Identification Document [9] of SVA-005 .The reference document for the
IERs and IES is the Technical Note by project 05.06.07 handed over to the SJU on April

25th [10]:

3.1 Information Exchange Requirements

Table 3: Information Exchange Requirements

Identifier
name
Arrival
Management
Information
IER-5.6.4-IERS-0032-
0010
Arrival
Management
Information
IER-5.6.4-IERS-0032-
0030
Arrival
Management
Information
IER-5.6.4-IERS-0032-
0050

founding members
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Information Exchange Information Element

Arrival Management
Information

Items of Interest may
depend on airspace
structure (FIR, sector,
route, fix, ...) receiving
role, ...

(see New Information
Elements)

Arrival Management
Information
Items of Interest may
be
e landing
Time
e  Runway
(when
AMAN
manages
multiple
runway)

(see New Information
Elements)

Arrival Management
Information.

Depending on
implementation, items
of interest may be

e TimeTo
Lose on the
ground /
Delay Share
assigned

e APTTat
destination

e  Time over
Metering Fix

(see New Information
Elements)

Avenue de Cortenbergh 100 | B -1000 Bruxelles

Amival Management

Arrival Management

Amival Management

Consumer

Stakeholder
ATSU

Destination
Airport

Satellite Airport
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Table 4: Information Elements

Identifier IE-5.6.4-0032-0004
Name Metering Fix
Description A reference point over which traffic is metered, i.e. measured and/or spaced
in time.
Properties See “Significant Point” as defined by ICAO and contained in AIRM.
Rules applied
Comments Abbreviation: MF
Synonyms: Metering Point, CTA Point (in the context of CTA operations)
See REQ.5.6.4-REQS-0028-0230
Identifier IE-5.6.4-0032-0021
Name AMAN Planned Threshold Time
Description The time, calculated by the Arrival Manager tool, at which the aircraft is
planned to cross the runway threshold
This is also the landing time shown to the Controller on the AMAN timeline.
Properties Runway / runway direction the time refers to. Defined by ICAO (see AIRM).
Rules applied
Comments Abbreviation: APTT
Synonyms in use: Optimal Time of Arrival (OTA)
See REQ.5.6.4-REQS-0028-1030
Note: could in the future be extended to landing, runway exit ... see OFA
04.01.01 and 04.02.01.

e In previous work, this time has also been referred to as “Scheduled
Time of Arrival” (STA). However, in the wider ATM community, “STA”
is predominantly used with a different meaning, namely as the planned
arrival time used in Airport Slot Allocation during the strategic planning
phase.

e There is a functional difference between the APTT (which is the
automated proposal of the AMAN optimization algorithm) and the
TLDT (which is the shared planning objective based on the APTT but
subject to stakeholder discretion).

e For the definition of TLDT see the SESAR Lexicon (also quoted
above). Notice that other than stated in Chap 3.6.2.1, TLDT is not part
of Airport CDM.

| Identifier | IE-5.6.4-0032-0022
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Name AMAN Planned Time Over
Description The time, computed by the Arrival Manager tool, at which the aircraft is
predicted to be over a significant point (in particular, the metering point).
Properties Significant point the time refers to. Defined by ICAO (see AIRM).
Rules applied
Comments Abbreviation: APTO
Synonyms in use: Optimal Time Over (OTO)
See REQ-5-6-4-REQS-0028-0260
Notes: see IE-5.6.4-0032-0021
Identifier IE-5.6.4-0032-0024
Name Time To Gain / Time to Lose
Description An arrival management advisories in form of the amount of time that a flight is
supposed to lose or gain to arrive at the Metering Fix to land at the AMAN
planned threshold time.-
Properties Metering Point the advisory refers to. See “Metering Point” Information Element
Rules applied
Comments Abbreviation: TTL/TTG
See REQ.5.6.4-REQS-0028-0260
Notice that this definition is aligned with ADEXP.
Identifier IE-5.6.4-0032-0031
Name Landing Sequence
Description The order in which two or more aircraft are planned to land taking into account
ATM constraints, i.e. the order by APTT.
Properties Runway / Runway direction referenced
Set of flights, ordered by time.
For each flight, (selected) Arrival Management Information
-- see below.
Optional: AMAN strategy in effect
— see below
Rules applied
Comments Synonyms in use: Arrival Sequence, Runway Sequence, Planned Sequence
See REQ.5.6.4-REQS-0028-0160
Notice
e The “Landing Sequence” Information Element is generally considered
the “container” for communicating any operationally relevant data item
output by the AMAN tool.
e The properties listed above are either defined as Information Elements
elsewhere in this section, or already available in the AIRM
Identifier IE-5.6.4-0032-0032
Name Arrival Management Information
Description Information Record for a given flight subject to Arrival Management, as issued
by the AMAN support tool
Properties

Contents of the record depend on the Information Exchange in question. I.e.
“required” items must always be present, whereas “optional” items can be
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omitted if not mandated for the operational purpose of a given Information
Exchange

Required

¢ Identifier (e.g. ARCID, ADEP, ADES, EOBT, <EOBD>)

— ICAO defined
Optional

e APTT
— see |IE defined above

e Runway assigned to flight

e Sequence Number
— see below

e Arrival Delay (global)
— see below

o Delay Share assigned to recipient

e Time and delay at metering fix and other designated points on the
trajectory
-- see other IEs in this section

e Advisories (e.g. TTL/TTG, speed advisory, route advisory ...) proposed
by AMAN
-- see IE above for TTL; AIRM definition for speed advisory

e Aircraft performance characteristics (e.g. type of aircraft, wake
turbulence category, ...)
-- see ICAO definitions / AIRM

¢ AMAN handling indicators
— see new Information Element

e Miles to fly to threshold

Notes:

e Logically, “CTA” could be grouped here. However, whether or not
this information is to be considered part of the present Information
Element needs to be discussed with 5.6.1. As mentioned above,
this is out of scope of the OSED.

e The “miles to fly to threshold” property has been identified in a
post-OSED discussion and is listed here as a suggestion for
inclusion in the consolidated OSED.

Identifier IE-5.6.4-0032-0032-PR001

Name Sequence Number

Description The ordinal number describing the position of a flight in the temporal sequence
of threshold crossings.
This is fixed for a given flight when the sequence is frozen, it does NOT change
when the first plane lands.
This is required to improve situational awareness by directly showing the
ordering of flights, see REQ-5.6.4-REQS-0028-0690

Value Range Integer > 0

Identifier IE-5.6.4-0032-0032-PR002

Name Arrival Delay

Description

For the purposes of the EXE-695, defined as the difference between time
APTT and ETA as per the flight plan instance maintained by the flight data
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processing system used by the Sequence Manager.

Value Range Numeric

Identifier IE-5.6.4-0032-0032-PR003

Name AMAN Strategy

Description The name of the set of operational rules and procedures underlying the AMAN
tool optimisation algorithm. The strategy implements the trade-off between the
goals of equity, high throughput, and trajectory efficiency which has agreed
between the stakeholders

Value Range Implementation dependent character string

Identifier IE-5.6.4-0032-0104

Name AMAN Handling Indicator

Description Descriptors of the status of a flight in the sequencing process, as required to
give the executive controller appropriate situational awareness, e.g.
“Presequenced, “CTA accepted”,
See REQ-5.6.4-REQS-0028-0690, -0710

Value Range Enumeration of predefined codes. Implementation dependent -- depends on

procedures implemented in the ATCC in question.
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NAV IER NAYV IER ArrivalManagementinformationRequirements /

«Service»

Traffic Sequencing

Service::ArrivalManagementinformationService|

tags
megaid =

- — — =
«Satisfy»

Publish Amival Information for Stakeholder ATSUs

tags
megaid =
ref = IER-5.6.4-IERS-0032-0010
refType = Information exchange requirement
Text = Amval Managament Information upstream airbom

(from IER requirements)

Publish Amval Management Information to
destination airport

tags
megaid =
ref = IER-5.6.4-1/ERS-0032-0030
refType = Information exchange requirement
Text = Amival Management Information downstream

(from IER requirements)

Publish amivel management information to satelite
airport

tags
megaid =
ref = IER-5.6.4-IERS-0032-0050
refType = Information exchange requirement
Text = Amval Management Information upstream ground

(from [ER requirements)

Figure 1 NAV IER Arrival Management Information Service to Requirements Traceability Diagram
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3.2 Other Requirements

3.2.1 Non-Functional Requirements

Not available

Table 5: QoS

Identifier IER/SPR Name Property / Criteria Comments

NFR13.02.02_xx.xx Name of NFR Property and Criteria Your interpretataion of the NFR

3.2.2 Relevant Industrial Standards

Not available
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3.2.3 Nodes

The mapping of EATMA Nodes to the service Interface Definition is shown below

NOV 2 nrs NOV 2 /

«SenicainterfaceDefinitions

eSenviceinterftaceOperations

+

+ domainOfinterest)
+ UnsubscribeToAmvalinformation()

+

+ Geft omainofinterest) <t -1
|
|
|
|

«SeniceintertaceDefinitions

:sgmeumoumm- «NodeRequiresServiceinteraces

+ Retuml

«SeniceintertaceDefinitions

ApproachControlUnit «SenicelnteaceOperations «
+

+
+ UnsubscribeToAm valinformation()

«SenviceinterfaceDefinitions

o —m——mm——m - > < - -—
:Sﬂmonﬂllm- «NodeRequiresServiceinterfaces

«SenicainterfaceDefinitions

«SenviceinterfaceOperations K —————————————— J
+
+

Mntered)

+
+ UnsubscribeToAntvalinformation()

eSenfceinterfaceDefinitions I

«NodeRequiresSeniceinterfaces
«SenvicelnterfaceOperations
+

Figure 2 NOV-2 Node to Interface Definition Mapping
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4 Service overview

4.1 Service Policies (Taxonomy)

The following diagram describes the relevant part of the ISRM Service Taxonomy, and the positioning
of the identified service within it.

N3OV-1 NSOV-1

L I N K BN K JEE JEE BN JEE B B T B BE BN JNE BEE INE K JEE BN JNE BN B R K NE JEE BNE JEE JNE JNE JEE BN BNE BN BN BEE JEE BN JNE BN BE B

providedAutheniicity Authenticafion
providedAvailabilityinPercent integer
providedConfidentiality :Confidengality
providedContext :ISRMcontext
providedContextQualificaion :Qualification
providedFlightCondifion :Infeger
providedinegrity “integrity
providedMaximumMessageReceplion :integer
providedMaximumMessageSize :integer
providedMaximumRecepfonPerTimeUnit -TimeUnit|
providedMessageSizeUnit MessageSizeUnit
providedProcessingThroughput :integer
providedProcessingThroughputTimeUnit -TimeUnit
providedProvisionCapacity :Integer
providedProvisionPeriod :TimeUnit
providedRecoverabilityTime :integer
providedRecoverabilityTimeUnit -TimeUnit
providedReporingCondifion ReporingCondition
providedResponseTime :integer
providedResponseTimeUnit “TimeUnit
providedSafety :Safety
requiredAccessConfrol :AccessConfrol
requiredAuthenicity :Authenticaion
requiredAvailabilityinPercent :infeger
requiredConfidentiality :Confidentiality
requiredContext :ISRMcontext
requiredContextQualificaion :Qualificaion
requiredFlightCondiion :Infeger
requirediniegrity -integrity
requiredMaximumMessageRecepiion :Integer
requiredMaximumMessageSize :integer
requiredMaximumRecepfionPerTimeUnit :TimeUnit
requiredMessageSizeUnit MessageSizeUnit
requiredProcessingThroughput :integer
requiredProcessingThroughpufTimeUnit :TimeUnit
requiredProvisionCapadity Integer
requiredProvisionPeriod TimeUnit
requiredRecoverabilityTime -infeger
requiredRecoverabilityTimeUnit -TimeUnit
requiredReporiingCondifion ReporiingCondifion
requiredResponseTime :integer
requiredResponseTimeUnit -TimeUnit

requiredSafety -Safety

7

«SenviceGenenlimtions

Service groups::Traffic Sequencing

«SenceGeneralizmations

«Service»

Service::ArrivalManagementinformationService
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Figure 3: Part of the NSOV-1 service taxonomy diagram

4.2 Service Attributes (QoS)

Currently there are only preliminary quality of service definitions available, which according to P 4.6.7
shouldn’t be used. It is foreseen that the service activity will be reopened when stable requirements
concerning QoS are available.

NSOV-1 SL NSOV-1 ArrivelManagementinformationService Level /

«ServiceLevel»

arrivalManagementinforrmation :
ArrivalManagementinformationService

providedConfidentiality = ?
providedResponseTime = ? < 1
providedProcessingT hroughputFrequency = ? «Provides»

providedSafetycrificality = ?
providedInterac ionType = ?

|

|

|
requiredConfidentiality = ? |
requiredResponseTime = ? «Servicelntgrface» ATSUInterface

requiredProcessingThroughput = ? I_II
requiredSafety = ? L .
«Servicelnterface» SatelliteAirportinterface Traffic Sequencing
(from Service levels) .
________ «Service»
Service:

«ServiceLevel»

ArrivalMa,rE%emenﬂnfonnationService
arrivalManagementinformationToSatelite Airport : L

ArrivalManagementinformationService «Pm\gides» |
| «Servicelnterface» DedinationAirportinterface
providedConfidentiality = ? 1
providedResponseTime = ? < -

providedProcessingThroughputFrequency = ?
providedsafetyCnticality = ?
providelnteractionTime = ?

«ServiceLevel»

arrivalManagementinformationToDestinationAirport :

|
|
|
|
|
|
|
(from Service levels) |
|
|
|
|
|
|
ArrivalManagementinformationService |

providedConfidentiality = ? «Provides»
providedResponseTime = ?
providedProcessingThroughputFrequency = ?
providedSafetyCntcality = ?
providedInteractionType = ?

(from Service levels)

Figure 4: NSOV-1 Arrival Management Information Service Attributes

founding members

9' Avenue de Cortenbergh 100 | B -1000 Bruxelles
- yww.sesarju.eu

EIRGPLAN SWEN  CHHCCOVIIG

22 of 52

©SESAR JOINT UNDERTAKING, 2014. Created by DFS,NATS,DSNA,INDRA for the SESAR Joint Undertaking within the
frame of the SESAR Programme co-financed by the EU and EUROCONTROL. Reprint with approval of publisher and the
source properly acknowledged.



Project Number 08.03.10 Edition 00.02.00
D61 - European ATM Service Description for the ArrivalManagementinformation Service

4.3 Service Functions and Capabilities

The functions and capabilities of the service can be shown through the following diagrams. The
Operational Activities shown in the following diagram come from the EATMA import to the ISRM

NSOV-4 NSOV ServiceToO, i v iti i /

Traffic Sequencing|

«Services
ArrivalM, i ice

R |

. '
«NodeHasBehaviour, NodeHasBehaviours

«Nodex»
En-Route/Approach
ATS

Figure 5: NSOV-4 Service to Operational Activities Mapping

The relationship between identified consumer and provider nodes can be shown in the NOV-2 Node
Realization of Service diagram. Note the Nodes identified are taken from the common section of the
ISRM as imported from EATMA repository.

founding members

- &> Avenue de Cortenbergh 100 | B -1000 Bruxelles

=¥ www.sesarju.eu

EanGPEAn swon

23 of 52

©SESAR JOINT UNDERTAKING, 2014. Created by DFS,NATS,DSNA,INDRA for the SESAR Joint Undertaking within the
frame of the SESAR Programme co-financed by the EU and EUROCONTROL. Reprint with approval of publisher and the
source properly acknowledged.



Project Number 08.03.10 Edition 00.02.00
D61 - European ATM Service Description for the ArrivalManagementinformation Service

4.4 Service Interfaces

It was decided to design one interface per stakeholder.

NSOV-2 NSOV-2 ArrivalM Service Definti /
«SenicelnterfaceDefinitions
ivalM. ATSUServi
«Capabilitys
«SenvicelnterfaceOperations Airspace Traffic sequencing and
_____ f__f________f__> i ion(DomainOfinterest) i ionContainer metering
«ServiceConsumens * i ion(DomainOfinterest)
StakeholderATSUT | GetLandingSequence(DomainOfinterest) !
| 1 | SubsibeToAmivallnfomaton{DomainOfnteres) |
i cquiredSen i UnsibsribeToAsi i o __ :
| ! | I
I ! I :
| ! I |
| ! I
| : | :
: | «SenicelnterfaceDefinitions : |
b > iredArri ATSU - | :
__________________ 'D «SenicelnterfaceOperations c\hquimdSeMeehmfaeeDeﬁnili?llm :
= i - B i SonContsiner) I: |
«ServiceConsumers I :
StakeholderATSU2 «Seni » |
ATSUIntgyface |
) «SenicelntertaceDefinitions ) — v
N - P = Traffic Sequencing|
I - i «Seniices
: i ion(DomainOfinterest) RUN— ArrivalManagementinformationService
' GetAmivalinformation(DomainOfinterest) :Ari i i i J
SubscribeToAmivalinformation(DomainOfinterest) m“‘""’*"
Unsubscribe ToAmivalinformation() | 1] «Seni
: H SatelliteAipotinterface
«ServiceConsumers «SenicelnterfaceDefinitions | I
Desﬁuﬁlhlk‘rpon 5 ivalM; i i i | ”
| ) P 7 I —— _ I
L D i 1 1 i Sontainer) : :
I
I
I
I
«SenvicelnterfaceDefinitions : :
Provi ivalM; Hlite Ai 1
I
e -——— > ,Seni — e Y
«ServiceConsumers <=UiredSeniceinteriaceDefnitions GetAnivalnfornation(DomainOfinteres) !
Sahihhlp_o@ it ion(DomainOfintereg) i i ¥ ner :
[ -~ —— > SubscribeToAmivallnformation{DomainOfinterest) |
| UnsubscribeToAri 7 |
[ |
| | |
B '
ol «SenvicelnteriaceDefinitions :
I vall ; i |
|
|
e 'D «SenicelnterfaceOperations |
Re i i i ionContainer) |
_____________________ .D |
«ServiceConsumerns
SateliteAirport2
Figure 6: NSOV-2 Service Interface Definition
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4.5 Service Operations

The Service Operations and service payloads are described in section 5.
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5 Service interface specifications

For the service interface description UML-views refer to chapter 4.4.

5.1 ‘ProvidedArrivalManagementinformationATSUServicelnterf
ace’

This service interface will be provided for a specific TMA/destination airport. It provides
Arrival Management Information for a domain of interest (e.g. for a specific flight, for flights
coming from a specified destination aerodrome,...). The main purpose of this interface is to
transmit AMAN advisory information like a route advisory or a time to lose/gain (TTL/TTG) to
a downstream ACC in the context of the AMAN extended horizon to avoid holdings and to
support an optimal sequencing of arrival flights.

5.1.1 Operation ‘GetArrivalinformation’ (synchronous)

5.1.1.1 Operation Functionality

Operation for synchronous Information exchange of the Arrival Information.

5.1.1.2 Operation Parameters

Input Parameters

DomainOfinterest: A set of criteria to specify the information need of an upstream ACC for a
particular situation in the context of AMAN extended horizon, to e.g. receive AMAN
advisories for flights in their AOR or AOI.

Output Parameters

ArrivalManagementinformationContainer. The payload of the service containing the
information need of a upstream ACC for a particular situation in the context of AMAN
extended horizon, e.g. AMAN advisories for flights in their AOR/AOI.

5.1.2 Operation ‘GetArrivalinformation’ (asynchronous)

5.1.2.1 Operation Functionality

Operation for asynchronous Information exchange of the Arrival Information.

5.1.2.2 Operation Parameters

Input Parameters

DomainOfinterest: A set of criteria to specify the information need of an upstream ACC for a
particular situation in the context of AMAN extended horizon, to e.g. receive AMAN
advisories for flights in their AOR or AOI.

5.1.3 Operation ‘GetLandingSequence’

5.1.3.1 Operation Functionality

This operation is used for a resynchronisation after a loss of information caused by e.g. a
disruption of a network connection. It provides the whole current AMAN Sequence of a
specified destination airport. A controller in an upstream center which is far away from the
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destination airport needs AMAN Sequence Information for the whole airport as he is
maintaining one route to this destination.
5.1.3.2 Operation Parameters

Input Parameters

DomainOfinterest: A set of criteria to specify the information need of an upstream ACC for a
particular situation in the context of AMAN extended horizon, to e.g. receive AMAN
advisories for flights in their AOR or AOI.

5.1.4 Operation ‘SubscribeToArrivallnformation’

5.1.4.1 Operation Functionality

This operation allows a user to subscribe to the Arrival Management Information.

5.1.4.2 Operation Parameters

Input Parameters

DomainOfinterest: A set of criteria to specify the information need of an upstream ACC for a
particular situation in the context of AMAN extended horizon, to e.g. receive AMAN
advisories for flights in their AOR or AOI.

5.1.5 Operation ‘UnsubscribeToArrivallnformation’

5.1.5.1 Operation Functionality

This operation allows to unsubscribe from the Arrival Management Information.

5.1.5.2 . Operation Parameters

none
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5.2 ‘RequiredArrivalManagementinformationATSU’

Interface to be implemented on the consumer side (the stakeholder ATSU) to achieve
e.g. AMAN advisories.

5.2.1 Operation ‘ReturnArrivalinformation’

5.2.1.1 Operation Functionality

Operation to be used on the consumer side to receive the Arrival Management
Information.

5.2.1.2 Operation Parameters

Input Parameters

ArrivalManagementinformationContainer: The payload of the service containing the
information need of a downstream ACC for a particular situation in the context of
AMAN extended horizon, e.g. AMAN advisories for flights in their AOR.
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5.3 ‘ProvidedArrivalManagementinformationDestinationAirport
Servicelnterface’

This Service Interface is provided by the AMAN Sequence Manager to fulfil the specific
needs for Arrival Information of the Destination Airport, like a landing Time and runway
direction.

5.3.1 Operation ‘GetArrivalinformation(asynchronous)’

5.3.1.1 Operation Functionality

Operation for asynchronous Information exchange of the Arrival Information.

5.3.1.2 Operation Parameters

Input Parameters

DomainOfinterest: A set of criteria to specify the arrival management information need
of a destination airport for a specific operational situation (runway, landing time,...)

5.3.2 GetArrivallnformation (synchronous)

5.3.2.1 Operation Functionality
Operation for synchronous Information exchange of the Arrival Information.

5.3.2.2 Operation Parameters

Input Parameters

DomainOfinterest: A set of criteria to specify the arrival management information need
of a destination airport for a specific operational situation (runway, landing time,...)

Output Parameters

ArrivalManagementinformationContainer: The payload of the service containing the
arrival management information need of a destination airport for a specific operational
situation.

5.3.3 SubscribeToArrivalinformation

5.3.3.1 Operation Functionality

This operation allows to subscribe to the Arrival Management Information Service.

5.3.3.2 Operation Parameters

Input Parameters

DomainOfinterest: A set of criteria to specify the arrival management information need
of a destination airport for a specific operational situation (runway, landing time,...)

founding members
“ &> Avenue de Cortenbergh 100 | B -1000 Bruxelles
w—— 2. Www.sesarju.eu
29 of 52

©SESAR JOINT UNDERTAKING, 2014. Created by DFS,NATS,DSNA,INDRA for the SESAR Joint Undertaking within the
frame of the SESAR Programme co-financed by the EU and EUROCONTROL. Reprint with approval of publisher and the
source properly acknowledged.



Project Number 08.03.10 Edition 00.02.00
D61 - European ATM Service Description for the ArrivalManagementinformation Service

5.3.4 UnsubscribeToArrivalinformation

5.3.4.1 Operation Functionality

This operation allows to unsubscribe from the Arrival Management Information
Service.

5.3.4.2 Operation Parameters

none
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5.4 ‘RequiredArrivalManagementinformationDestinationAirpor
tServicelnterface’
This interface has to be implemented by the service consumer (the destination airport)
to achieve Arrival Management Information.

5.4.1 Operation ‘ReturnArrivallnformation’

5.4.1.1 Operation Functionality
Operation to be used on the consumer side to receive the Arrival Management
Information for the destination airport.

5.4.1.2 Operation Parameters

Input Parameters

ArrivalManagementinformationContainer: The payload of the service containing the
arrival management information need of a destination airport for a specific operational
situation.

5.5 ‘ProvidedArrivalManagementinformationSatelliteAirportSer
vicelnterface’

This Service Interface is provided to fulfil the specific needs for Arrival Information of a
Satellite Airport (e.g. time to lose on the ground, APTT at the destination airport) which
manages a departing flight with a destination airport in view of the concerned AMAN
Sequence Manager.

5.5.1 Operation: ‘GetArrivalinformation’ (asynchronous)

5.5.1.1 Operation Functionality

Operation for asynchronous Information exchange of the Arrival Information.

5.5.1.2 Operation Parameters

Input Parameters

DomainOfinterest: A set of criteria to specify the arrival management information need
of a satellite airport for a specific operational situation (time to lose on the ground,
APTT...)

5.5.2 Operation: ‘GetArrivalinformation’ (synchronous)

5.5.2.1 Operation Functionality

Operation for synchronous Information exchange of the Arrival Information.
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5.5.2.2 Operation Parameters

Input Parameters

DomainOfinterest: A set of criteria to specify the arrival management information need
of a satellite airport for a specific operational situation (time to lose on the ground,
APTT..)

Output Parameters

ArrivalManagementinformationContainer: The payload of the service containing the
arrival management information need of a satellite airport for a specific operational
situation.

5.5.3 Operation ‘SubscribeToArrivalinformation’

5.5.3.1 Operation Functionality

This operation allows to subscribe to the Arrival Management Information Service

5.5.3.2 Operation Parameters

Input Parameters

DomainOfinterest: A set of criteria to specify the arrival management information need
of a satellite airport for a specific operational situation (time to lose on the ground,
APTT..)

5.5.4 Operation ‘UnsubscribeToArrivallnformation’

5.5.4.1 Operation Functionality

This operation allows to unsubscribe from the Arrival Management Information
Service.

5.5.4.2 Operation Parameters

none
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5.6 ‘RequiredArrivalManagementinformationToSateliteAirport
Servicelnterface’

This interface has to be implemented by the service consumer (a satellite airport) to
achieve Arrival Management Information.

5.6.1 Operation ‘ReturnArrivalinformation’

5.6.1.1 Operation Functionality

Operation to be used on the consumer side to receive the Arrival Management
Information for the satellite airport.

5.6.1.2 Operation Parameters
Input Parameters

ArrivalManagementinformationContainer: The payload of the service containing the
arrival management information need of a Satellite airport for a specific operational
situation.
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5.7 Service Payload

NSOV 2 SIPD NSOV-2 Arrival Servi itis /
«Entityitems sEnfitylems ]
Entity items:-LandingSequence (N - Entity items i Erﬂy".E";mm' ;oum !
ms: i res
«EntityltemAttributes»
+ departureAerodrome [0..1]
+ degtinationAerodrome [0..1]
1 + munwayDirection [0..1]
+ flightiD [0..1]
+ pointName [0..1]
o
«Entityltems
Enfity items -Arri
«Entityltems
Entity items:: «EntityltemAttributes «Entityltems
TimeStatus + flightiD Entity items::
- : + AMANPlannedThresholdTime a
«EntityltemAttn... + sequenceNumber [0..1] >
+ CONTROLLED + amivalDelay [0..1] " ; ionghi - e
+ ESTIMATED + delayShare [0..1] + departureAerodrome [0..1]
+ TARGET i t -
+ : 0.7 + timeToLoseOnTheGround [0..1
+timeStatus/ + typeOfAircraft [0..1]
me: + wakeTurbulenceCategory [0..1]
,Io AMANStrategy [0..1]
1

«Entityltems» ) . . .
Entity items-Meteringinformation k{;'od P 0.1
«EntityitemAttributes «Entityltems «Entityltema
+ AMANPlannedTimeOver Entity items:: Entity items::
+ delayAtMeteringFix RunwayAllocationinformation ProposedProcedurelnformation
+ pointName . .
«EntityitemAttributes «EntityitemAttributes
+ runwayDirection + proposadHoldingProcedure [0..1]
+ runwaySequencePostion [0..1] + proposedSTAR [0..1]
A + proposedTransition [0..1]
?1
\/1 |
«Entityltems
«Entityltems [Entity items - Type OfP oin{
Entity items::Advisoryinformation
. nt «EntityltemAttributes eOfPoint
«EntityltemAttributes typeOfPoint] .~ COORDINATION
+ rmuteAdvisory [0..1] i i i i + INITIAL_APPROACH]
+ speedAdvisory [0..1] + INITIAL_METERING
+ timeToGainOrlose [0..1] + METERING
+ OTHER

Figure 7: NSOV-2 Logical Payload Structure
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The payload has been designed to allow access to the entire sequencing information
produced by the AMAN tool, combined with the information about the sequencing
status of the flight, even if the AMAN is not the reference source of the latter
information.

It is worth mentioning that all aggregations and many of the attributes are defined as
optional. This is because depending on the DomainOfinterest of a given service
consumer, only restricted subsets of the full payload will be operationally meaningful. It
is operationally desirable not to transmit information that is not relevant to the
recipient.

Operational experts have only identified a minimum set of attributes as truly
mandatory.

It is understood that in any specific service instance, a richer set of attributes will be
specified as mandatory for the specific DomainOfinterest constellations supported by
the service implementation. However, this is a configuration aspect that depends so
much on local procedures that it cannot be standardized by the ISRM.

Arrival Management Information Container

The Set of Arrival management Information Items (Flight specific) returned by a
request specifying the domain of interest.

Landing Sequence

The order in which two or more aircraft are planned to land taking into account ATM
constraints, i.e. the order by APTT. The Landing Sequence is made up of Landing
Sequence Entries, representing the single flights ordered by their arrival sequence
number.

Domain Of Interest

The set of criteria to specify information concerning a specific operational situation or
use case in the context of AMAN extended horizon to be supported by Arrival
Management Information e.g. AMAN advisories.

Arrival Management Information

Contains information on single flights concerning their integration into the arrival
sequence.

Information relevant to all AMAN information users

AMAN Planned Threshold time (APTT) as determined by the AMAN optimization
algorithm.

Status of the sequencing (i.e. to what extent is the flight constrained by ATC)?

Status of the progress of sequencing (i.e. what is the current status of the process
towards fitting the flight into the sequence)?

Runway Allocation Information

Consists of attributes concerning the runway allocation for a given flight at the
destination airport.

This information in conjunction with the Arrival Management Information implements
the Arrival Management Information (Upstream) Information Element.
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Departure Management Information
Contains departure information for a given flight.

This information in conjunction with the Arrival Management Information implements
the “Arrival Management Information (Downstream Ground)“ Information Element.

Metering Information

Consists of attribute concerning the metering point in view for which AMAN advisory
might be given. This provides the additional information relevant for ATSUs but not
Airports, namely times, planning statuses and advisories for fixes used in arrival
management.

Aadvisory Information

Consists of attributes concerning the AMAN advisories which might be given for a
particular flight at a particular fix indicated as “Metering Information”.

Proposed Procedure Information

Optionally, the AMAN may provide the controller with recommendations for using a
specific procedure on a flight to implement the sequence (i.e. the sequence has been
optimized using a specific course of action that requires controller intervention).

In conjunction with the “Arrival Management Information”, “Metering Information”,
“Advisory information” and “Proposed Procedure Information” implement the “Arrival
Management Information (Upstream Airborne)’Information Element.

5.8 Service Payload Mapping to the AIRM

The mapping of the service payload was done according to the ISRM Modelling
Guideline via unique identifier for AIRM attributes or a linkage to AIRM CRs.

As a means of compliance to the AIRM the mapping of AIRM URNs and CRs to
payload attributes of the Arrival Management Information Service is provided by the
following sheet.

Table 6: Service Payload Mapplng to AIRM

 ArrivalManagementinformation _
) Tum:x- '
ses:sesarju:airm:v310:Consolidatedl ogicalDataModel:SubjectFields:
Flight:Flightldentifier:Flightldentifier
AMANPIannedThreshoId
Time
CLDMSemantlcTrace [ umn:x-
ses:sesarju:aimFACADE:v310:SubjectFields:Flight:FlightPhase:Amiv
al:AMANPIlannedThresholdTime |
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| sequenceNumber

CLDMSemanticTrace umx- ) ) .
ses:sesarju-airm:v310:Consolidatedl ogicalDataModel:SubjectFields:

arrivalDela [

CLDMSemanticTrace um:x-
ses:sesarju-airm:v310:Consolidatedl ogicalDataModel:SubjectFields:

AirTrafficOperations:AirTrafficControlOperations:Constraints:ATCCon
straints:DelayApportionment@totalTime ToLoseOrGain

delayShare

CLDMSemanticTrace um:x-
ses:sesarju:airm:v310:Consolidatedl ogicalDataModel:SubjectFields:

AirTrafficOperations:AirTrafficControlOperations:Constraints:ATCCon
straints:PartialDelayApportionment

arrivalManagementHand| _

inglndicator

CLDMSemanticTrace umx- ) )
ses:sesarju:airm:v310:ConsolidatedLogicalDataModel:DataTypes:Co
delists:CodeAMANStatusType

typeOfAircraft !

CLDMSemanticTrace umx- ) ) o
ses:sesarju:airm:v310:Consolidatedl ogicalDataModel:SubjectFields:
Aircraft-AircraftCharacteristics:Aircraft Type@icaoldentifier

wakeTurbulenceCategor _

y

CLDMSemanticTrace um:x-
ses:sesarju:airm:v310:ConsolidatedlLogicalDataModel:SubjectFields:

Aircraft:AircraftCharacteristics:Aircraft Type@wake TurbulanceCatego

AMANStrateg [
CLDMSemanticTrace

AMANPlannedTimeOver | | |

CLDMSemanticTrace um:x-
ses:sesarju:airmFACADE:v310:SubjectFields:Flight:FlightPhase:Arriv
al:AMANPlannedTimeOverArrivalPoint

delayAtMeteringFix - |

CLDMSemanticTrace umx- ) ) .
ses:sesarju:airm:v310:Consolidatedl ogicalDataModel:SubjectFields:

AirTrafficOperations:AirTrafficControlOperations:Constraints:ATCCon
straints:TacticalConstraint@timeDelay
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pointName [

CLDMSemanticTrace
Adviseryinformation -

routeAdviso [
CLDMSemanticTrace CR00399 (AMAN Advisories revised)
speedAdviso [

CLDMSemanticTrace umx- ) ) .
ses:sesarju:airm:v310:Consolidatedl ogicalDataModel:SubjectFields:
Flight:FlightPhase:Arrival:OverArmivalPoint@speedAdvi

timeToGainOrLose [ 000

CLDMSemanticTrace um:x-
ses:sesarju-airm:v310:ConsolidatedlL ogicalDataModel:SubjectFields:
Flight:FlightPhase:Arrival:OverAmivalPoint@time ToGainOrlose

runwayDirection [

CLDMSemanticTrace um:x-
ses:sesarju:airm:v310:Consolidatedl ogicalDataModel:SubjectFields:

Baselnfrastructure:Aerodromelnfrastructure:Runway:RunwayDirectio

um:x-
ses:sesarju:airmFACADE:v310:SubjectFields:Airspacelnfrastructure:
AirspacePoint:SignificantPointDesignator

@designator
runwaySequencePositio _
n

CLDMSemanticTrace um:x-

ses:sesarju:airm:v310:Consolidatedl ogicalDataModel:SubjectFields:
AirTrafficOperations:AirTrafficControlOperations:ArrivalManagement:
ArrivalSequencing@sequencePosition

ProposedProcedurelnformatom | [ |

proposedHoldingProced
ure

proposedSTAR 1
proposedTransition - ]
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DepartureManagementinformati

on
timeToLoseOnTheGroun _
rd

CLDMSemanticTrace CR00399 (AMAN Advisories revised)
departureAerodrome | | |

CLDMSemanticTrace
pomamofinterest -

departureAerodrome | [

CLDMSemanticTrace umx- . )
ses:sesarju:airmFACADE:v310:SubjectFields:Flight:departureAerodr
omeDesignator

destinationAerodrome | [

CLDMSemanticTrace umx- . ) o
ses:sesarju:aimFACADE:v310:SubjectFields:Flight:destinationAerod
romeDesignator

CLDMSemanticTrace umx- ) ) .
ses:sesarju-airm:v310:Consolidatedl ogicalDataModel:SubjectFields:
Baselnfrastructure:Aerodromelnfrastructure:Runway:RunwayDirectio

n@designator

flight!D | |

CLDMSemanticTrace

pointName !

CLDMSemanticTrace

CRO00377 (AMAN terminology upgrade), see also urn:x-
ses:sesarju-airm:v310:InformationModel:SubjectFields:AirTrafficOper
ations:AirTrafficControlOperations:ATMConstraint:ControlledTimeOv
er

urm:x-
ses:sesarju:airmFACADE:v310:SubjectFields:Flight:departureAerodr
omeDesignator

runwayDirection

urm:x-
ses:sesarju-airm:v310:Consolidatedl ogicalDataModel:SubjectFields:
Flight:Flightldentifier:Flightldentifier

um:x-
ses:sesarju:aimFACADE:v310:SubjectFields:Airspacelnfrastructure:
AirspacePoint:SignificantPointDesignator

CONTROLLED

CLDMSemanticTrace

ESTIMATED [
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CLDMSemanticTrace umx- ) )
ses:sesarju-airm:v310:Consolidatedl ogicalDataModel:DataTypes:Co
delists:CodeEventPlanningStatusType@ESTIMATED

ses:sesarju-airm:v310:ConsolidatedLogicalDataModel:DataTypes:Co
delists:CodeEventPlanningStatusType@TARGET

ses:sesarju-airm:v310:Consolidatedl ogicalDataModel:SubjectFields:
AirTrafficOperations:AirTrafficControlOperations:Coordination:Coordi

ses:sesarju:airm:v310:Consolidatedl ogicalDataModel:SubjectFields:
Flight:FlightPhase:Arrival:OverArmrivalPoint@initialApproachFix

CLDMSemanticTrace
ses:sesarju-airm:v310:ConsolidatedlL ogicalDataModel:SubjectFields:
Airspacelnfrastructure:AirspacePoint:SignificantPoint
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6 Service dynamic behaviour

6.1 Service Interface ‘ATSUlInterface’
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Edition 00.02.00
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Figure 8: NSOV-5 Service Event Trace Description
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6.2 Service Interface ‘DestinationAirportinterface’

NSOV-5c NSOV-5C ArrivalManagementinformationToDestAirpServiceEvent Trace Descr /

% «Service»
ArmivalM.

«ServiceConsumen
DestinationAirport

DestinationAirportinterface|

| (from Senvicel)

alt Asy Arriv i e/

s DT o S

alt PublishSubscribe eToAm
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I
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I
I
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I
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I

alt repetitive /

] RetumAm

] ST i SRS B

(from Service
consumers)

Figure 9: NSOV-5 Service Event Trace Description
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6.3 Service Interface ‘DestinationAirportinterface’

NSOV-5c NSOV-5C ArrivalM;

ionToSatAiportevent Trace Description /
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Figure 10: NSOV-5 Servic
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7 Service provisioning (optional)

Not relevant.
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8 Validation and Verification

8.1 Verification
Verification was performed using the WP 8.3.10 verification scripts.

Embedded verification report:

-

Verification
report_ArrivalManag

Table 7: Verification Findings

Edition 00.02.00

Service Name: Arrival Management Information Service Date of 26/05/2014
Verification:
Service Version: 00.01.00 Version of 00.03.10
Phase: - Verification
Owner of Service: Rules
used:
Name of Verifier: ] Manual
Overall Comments: Passes:
Failures: 0
Warnings: | 0
ID Path Author Modified Type Rule Result Comment Resp
onse
The columns descriptions are:
ID The ID of the verification Type The type of element (e.g.Package, Class,
Path finding Rule Component, etc.)
Author Unique EA identifier to the Result The rule being executed
Modified = model element Comment Verification result i.e. true or false
The author of the model
element

Last time the model element
was modified
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8.2 Validation

The service instances of the Arrival Management Information Service will be implemented
for the Validation Exercise 695 performed by the SESAR project 5.6.7. This exercise focuses
on the exchange of AMAN advisory information between London Heathrow and ACC Reims.
The will use the BARCO AMAN System as the providing system.

The operational platform at Reims UAC that will be used is called DSNA XMAN @ Reims
UAC.

This platform will be based on the legacy DSNA operational system (CAUTRA) with the
XMAN prototype (AMAN part of the D08 prototype from the 10.9.2) and will be connected
with the operational platform of NATS. The D08 AMAN will be modified to support EXE-05-
06-07 VP 695 in its validation task and the adaptation to the Reims UAC operational
environment.

The different requirements are:
HMI requirements:
e Timeline with all aircraft, FL and target time over the COP
e Quic look on FL 360 et 380, considering RFL or current altitude
o Flight filters, for instance by flight levels, considering RFL or current level
¢ Implementation: One central position (for FMP) + 6 control positions
e The tool should connect to web service to collect NATS AMAN information.
e Architecture and technology choices (SWIM)
e Requirements in WP14, SWIM-TI Technical Specification 2.0, are considered.
e Cross Border WAN View
NATS provides arrival data thanks to a web server and via PENS (public internet possible

e

NS

NATS WEBSERVER Public network or PENS DSNA Client

Figure 11: WAN architecture schema
DSNA VIEW

The flow entered the DSNA network through secured gateway. It is transported to the En-
Route center via the internal DSNA WAN. There, a dedicated LAN or the test LAN if
possible, will be used in order to:
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do not impact operational systems and network,

allow an access to radar data.

~

PENS
N___/
L v
Figure 12: DSNA WAN/LAN view
Technology
Exercise will use an interoperability standard.
[REQ]
Table 8: Validation Protocoll Stack
Identifier REQ-14.01.04-TS-0001.0001
Requirement The SWIM Messaging capability shall be compliant with the following
interoperability standards:
= SOAP 1.1 over HTTP 1.1.
= SOAP 1.2 over HTTP 1.1.
= XML over HTTP 1.1.
= DDS Real Time Publish Subscribe Protocol (DDS Interoperability
Wire Protocol version 2.1).
=  WS-Notification
= WS-Security
= UDDI 3.01
Title Reims UAC D08 AMAN platform
Status <In Progress>
Rationale
Category <V&V>
Validation Method Live trial
Verification Method
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Appendix A Approval from P 5.6.7 and 10.2.9

The ‘SDD (Service design description) for Arrival Management Information Service’ satisfies the
operational needs of project 5.6.7 expressed in its deliverable D06-05.06.07 (Technical Note about
IERS). Moreover, it seems to be in line with the validation needs of exercise EXE-05.06.07-VP-695
described in the existing DRAFT VALP.

There are no further comments or questions from our side.

Best Regards,

DFS Deutsche Flugsicherung GmbH
OP/SR

Am DFS-Campus 5

63225 Langen

Phone' +49 6103 707 5782
+49 6103 707 5741
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