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Abstract

This specification inbduces a service of a Common Information Service (CIS) which ensures
interoperability and hence transparent and reliable information flow between the stakeholders in an
operational Uspace environment. In accordance with ICAO SWIM, represents an Infommati
Exchange Service.

This document describes one of these Bridge ServicesGH#uone€Exchange service in a logical,
technologyindependent manner.
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1 Introduction

1.1 Purpose of thedocument

This document describes th@eozones / AIM Service for the GOF2 USPACE project on a logical
technologyindependent manner, that is

9 the operational and business context of the service
0 requirements for the service (e.g., informatierchange requirements)
o involved nodes: which operational components provide/consume the service
0 operational activities supported by the service
o relation of the service to other services
1 the service description
0 service interface definitions
0 service interfae operations
0 service payload definition
0 service dynamic behaviour description
9 service provision and validation aspects

Furthermore, this document clearly defines the version of the service.

1.2 Scope

This document describes the Geozones / AIM service for @€23JSPACE project.

The Geozones / AIM service provides a means for the operational nodes of the GOF2 USPACE project
to exchange necessary situational awareness information and make them available for further
processing.

The Geozones / AIM service furthesre may be used in official specifications and recommendations.

1.3 Intended readership

This service specification is intended to be read by service architects, system engineers and developers
in charge of designing and developing an instance of the Geozdi&s gervice.
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1.4 Background

1.4.1 EUROCONTROL Concept of Operations for U-space (CORUS)

EUROCONTROL CORUSaborates in 5.3 Gefencing and aeronautical information as follows.

)
X

& D Sehcing appears in U1, U2 and U3 and is successively refined. It is supported by aeronautical
information for drones. This table summarises the different features by level:

Features

Information provided before flight. The us¢
should have

access to AIP and NOTAM defined-f@tes in
a form that can be used when planning and tf
can be loaded onto the drone if it has gismce
fence features in its navigation system

The ability of the drone to keep itself on tr
correct side of a gefence by having getence
definitions (location, time, height) within it
navigation system

This service delivers to the pilot and /or droi
operator updates to and new definitions ¢
GeoFences occurring at any time, includi
during flight. The creation of gelences with
immediate effect may (tbd) require that the
are defined outside the AIP. (See below)

U2 may (tbd) include a neAlP repository ol
GeoFences. The Drone  Aeronautic
Information Management service includes
information coming from such a sourc
combined with information from the AIP an
NOTAMS together with any other dror
relevantsources.

Service or Capability Level
PreTactical Geo Ul
Fencing

On-drone GeoFencing Ul
Tactical Ged-encing U2
Drone Aeronautica u2
Information

Management

Dynamic Gedrencing U3

This service delivers updates and n
definitions of geofences directly into the dron
even in flight. This service relies on capabilit
of the drone in U3 to receive communicatiol
from U-space and to deal withgeofence
updates.

GeoFences may be defined, even today, using the existing aeronautical information publishing (AIP)

mechanism. Aged Sy OS Y| &
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that changes, such as the definiton of new@ge&y 0Saz I NB (y26y 6SS1a Ay |}
might also be used and has the advantage that it can be defined in advance butdéftdrend then
FOGAGIGSR G aK2NI y2G4A0S o6& | bhé¢lad ¢KS 51 y3ISN
FT2NDARRSY dzyft Saa OSNIFAY O2yRAGAZ2Yya | NEendeSi¢ 6 KA
to define geecages for some opetians¢ as in the red airspace of section 4.1.

Creation of Ged-ences requires accreditation. There needs to be a way for the relevant people or
organisations to create gefences and there needs to be a way for them to establish that they are the
relevart people and should have that ability-dpace will need tools and procedures for -ferace
creation and maintenance.

U2 brings the idea of Gdeences with immediate, or neanmediate, effect. The authors are not sure
how these will be published, whetherside the AIP or outside, but that does not matter here.
Immediate effect gedences will be used when emergency situations occur, like the need for an air
ambulance to land, firefighters operating in an active fire area, or similapdde in U2 will hae at

least one channel to send this information to every drone pilot immediately. Thus we require that the
U2 drone pilot is somehow connected to these communication channels and he/she monitors them.

The Emergency Management Service should signal teitbeif an emergency has triggered the
creation of a gedence with immediate effect in the vicinity of the flight.

If the pilot is using a Traffic Information Service for his flight (it may be mandatory, tbd) then that should
signal to the pilot that thdlight is the wrong side of a newly created Gence or when the flight
approaches a Gebence.

If the remote piloting station has a map display, then it should be updated via the Drone Aeronautical
Information Management service to show any new {Geae as soon as reasonably possible after its
creation.

The correct response to finding that the drone is on the wrong side of a newly creatéshgeavill
probably depend on the exact situation but options might include landing, ditching, returning to base
flying as directly as possible to exit the geo fence or flying in some specific, prearranged way expected
to minimise the chance of collision, such flying as at very low speed and very low altitude, or hovering.
CORUS awaits the recommendations of thevant bodies.

U3 brings the direct communication of Géences to the drone. This augments the U2 service by having

the drone react without the need for the remote pilot to get involved. There will need to be a way to

inhibit this for those drone flightthat have permission to cross or be inside any-fgece. Or for

2LISNF 02NR Kk LIAf20Ga ¢6K2 LINBFSNI G2 YFAYOGFEAY YI ydz €

1.4.2 Institute of Aeronautics and Astronautics CONOPS

[5] Unmanned Aircraf€oncept of Operation of th@merican Institute of Aeronautics and Astronautics
defines ANSP and UAS Operator responsibility as follows.
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_egulamra’ANSP Responsibility UAS Dpemmr /USS Responsibility

Set performance based regulatory environment Register UAS

*  Define and update airspace constraints *  Training and qualification of operators

= Foster collaboration among UAS by setting up *  Avoid other aircraft, terrain, and obstacles
architecture for data and information exchange *  Don’t harm people and animals

* Define data and information exchange *  Respect airspace constraints
specifications  for  collaboration  among * Avoid dangerous and incompatible weather
multiple stakeholders/operators situations

* Real-time airspace control if demand/capacity *  Follow performance based regulation
imbalance is expected *  Broadcast identity — no anonymous flying

* Provide notifications to UAS operators and e Broadcast intent
public *  Provide access to operations plans

= Set static and dynamic geo-fence areas *  Detect, sense and avoid manned aircraft

* Provide flexibility as much as possible and predicated on right of way rules
structures (routes, corridors, altitude for «  Status and intent exchange according to ANSP
direction, crossing restriction) only if standards
necessary ) *  Participate in collaborative decision making

* Manage access to controlled airspace and «  Contingency planning and response (large-scale
entry/exiting operations outages — cell, GPS, security, an unanticipated

severe weather)

GX¢KS 1 b{t RSTAYySa IconfraintzlaiRmedessary il rgab time, XoN&xadipl® B
airport configurations change or certain airspaces have to be closed. The interactions between the
ANSP and UAS operators/USS will be primarily governed through Interface Control Documents (ICD)
and Appication Programming Interface (API) based integration of the components. This will create an
architecture that will foster collaboration and information exchange among multiple stakeholders. The
ANSP may add static or dynamic dgences or other means dirspace control and provide
notifications to operators and other stakeholders. The regulator/ANSP will also manage access to
O2y iNRftfSR FANBRLI OSo X¢

1.4.3 Global UTM Association (GUTMA)

Global UTM Association (GUTMA) describes in the first version ol Taffic Management
Architecture [6] the UAS Traffic Management System as followgyurel. Aeronautical Info Service
is described between UAS Traffic Management SystenAdinl System(s).
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ATM Aeronautical Info
el shacnitemo eSS
e ——
SYStem(S) Situational
Awareness

UAS Traffic
Management
System

UAS
Registration
System

Figurel: GUTMA UAS TM

1.4.4 Federal Aviation Administration (FAA) Concepts of Operations

acLaf{ Aa I 3I+iSsl

& F2NJ RF{GlF SEOKIy3S 6SG6SSy ! ta

FAA can provide directives and keaelevant NAS information available to UAS Operators via the USS
Network. The FAA also uses this gateway as an access point for information on operations (as required)
and is informed about any situations that could have an impact on the NAS. FIM&peoridchanism

for common situational awareness among all UTM participants and is a central component of the
overall UTM ecosystem. FIMS is the UTM component the FAA will build and manage to support UTM

2LISNF GA2yadé

The FAA defines a messaging servicesi@ancepts of Operations v1.@ppendix G UTM Services
Airspace Authorization ServjZgas follows.

a! aASNIBAOS 6KAOK
t NEGARSNI G2 | 1 {

LINE @A R S Airspacke NiEhodityAi$ Navigaiiok SeNded | G A 2
h LISNJ (2 NXé

1.4.5 Swiss Federal Office of Civil Aviation (FOCA)

From the FOCBoncepts of Operations V1], section3.5.5¢ Airspace Authorization Service:

4! aSNWAOS:E ¢gKAOK
Operator. It fulfils following functions:

LINE GARSa (KS ySSRSR I dzi K2NXT I

9 To provide the opportunity for the pilot and/or the Operator to reqaesauthorization.

I To automatically approve requests when possible

Founding Members

O

EUROPEAN UNION  EUROCONTROL

10



GOF2.0 D2.4 APPENDIX C GERAPHICAL ZONES / AIM EXCHANGE SE _ x,
SERVICE SPECIFICATION 0
GoF2.0 %’ SESAR x
JOINT UNDERTAKING

I To transmit authorization requests to competent authorities when automatic approval is not
possible

I To support the Air Traffic ContrATC) or other relevant stakeholders in managing the
authorization requests

I To notify other relevant parties of issued authorizations

This service benefits the UAS Operator, the pilot, as well as the competent authorities. Airspace
Authorization will be managed digitally with efficiency gains for all actol@R f GSR d ¢

1.4.6 International Civil Aviation Organization (ICAO)

ICAO Doc 1003R] elaborates in sectior8.4 INFORMATION EXCHANGE SERMQ@&ES8rmation
exchange services &dlow (para. 3.4.2).

G2 AGKAY GKS {2La Dft20lf LYGSNRLISNIOGAfAGE CNI YS
08 WAYTFT2NNIGAZ2Y &aSNBAOSEAQ a A& FdNIKSNI SELX | A
ATM applications which consunaed provide interoperable information services. Consequently, the
concept of information service is a fundamental building block of SWIM which enables interoperability
throughwelRSFTAY SR AYF2NXI GA2Y SEOKIy3S3aoé

b :
y ¢

1.4.7 SESARJU

The European Commission identfi@n increasing demand for a neagregated use of airspace which
is being driven by a rapidly growing market of VVeoyvLevel (VLL) airspace users, most of which are
expected to be drones.

Via the Roadmap for the safe integration of drones into all elae$ airspac§9], within the European
ATM Masterplarf10], the European Commission seeks to ensure that this rapid growth of airspace use
happens in a safe and controlled manner.

SESAR develops the required concepts and demonstrations for this ptodeggpen. The roadmap
[1], in alignment with ICAO recommendations, identifies three phases for the integration, from which
SESAR derives the fousplace service blocks presented in thaphace blueprinf18],

I U-space foundation services,

I U-space initial services,

I U-space advanced services, and
T U-space full services.

These stages reflect the anticipated quick growth of demand fspate services. The state of the art
is being validated throughout Europe via several Very Large Demonstrator (VLD) projects such as the
Error! Reference source not foungroject.

The European ATM Master Plan describes the drone aeronautical information management as part of
U2 ¢ U-Space initial services as follows.
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G5NBYS SNRYIl dzilA @indnt. AYF2NNI GAZ2Y YLyl 3
This service provides the operator with relevant aeronautical information for drone operations. It will

connect to the Aeronautical information service (AlS) to guarantee coherent information provision for
YIYYSR YR dzy YFYyYSR 2LISNI (12 NR D¢

1.4.8 SESARJU DREAMS

The SESAR JU DREAM®&te scenariddl]are describing in Scenario 6, Long range operations, the
aeronautical information service as follows.

G ¢ K &pade applicion requests the Drone aeronautical information management service (Drone
AIM) service information about the drones flying in the vicinity. The Drone AIM service updates the
information by requesting the Flight planning management service the activeplays. As a bonus,

the Ugspace application could also provide information about the presence of general aviation traffic
G2 RNRYS dzaSNE>X dzaAy3a GKS alyYS AYyUuSNFI OSo¢

As described in chapter 5.2 Gap analysis of DREAMS Gap AfiE}ysidata comparison between
demand and supply was considered for further validation:
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Information categories Information supply Information demand
Manned UTM service U-S5pace Survey Scenario
aviation providers Services results Identification

Urban airspace us3 ¥
capacity management

High-density traffic X
management

De-confliction

management UI‘FUZ X X
Congestion X
management

e Urban airspace

@ intrinsic and strategic X
E conflict risk reduction
&
o
s First/Last SOft X
E operations
é Drone delivery hub X
capacity management
Controlled airspace
Hyperlocal airspace X
data
Dynamic geofencing u3 X X
Static geofencing u1/uz X X
GNS55 coverage map X X
AG/5G coverage map X ¥
ATC-Drone
c operator/User uz2 X X
o communication link
e
o]
(]
= U-Space user chat X
E service
E High lity vid
igh quality video
e datalink X
Authorities U1
Figure2: DREAMS Gap analysis extfa2q
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Also within the GO®-space project, a thorough usmse centric analysis was brought underway
focusing on how to leverage a common data storage andnagement for ATM and UTM. This
approach is highly imptant to satisfy needs for interoperability, stakeholder collaboration and data
quality. In this context, a strong focus was put on the storage and management of geofences as
airspace volume outer shells to convey geospatial restrictions for UTM operations.

Since AIXM (in its 5.1 version) constitutes a current industry standard to store and share aeronautical
static and dynamic information within a SWIM enabled environment, the-G&§pace project did also

focus on assessing whether AIXM is suitable fortnatmanage geofenced airspace volumes and
properties needed.

GOF2 Update:

Although AlXMbased services are still standard in legaigspacemanagement, moving to UAS
airspacesequires additional converters to provide data conforming to new data format.

1.5 Operational systems
1.5.1 PANSA

1.5.1.1 Geopraphical zones implementation
Legal background and assumptions

Airspace structures presented to UAS users on basis of art. 15 of the Regulation 2019/947 are
called UAS geographical zones.

Art. 15- Operational conditions for UAS geographical zones

When defining UAS geographical zones for safety, security, privacy or environmental reasons,
Member States may: (a) prohibit certain or all UAS operations, request particular conditions for
certain or all UAS operations or request a prior operational authorisation for certain or all UAS
operations; (b) subject UAS operations to specified environmental standards; (c) allow access to
certain UAS classes only; (d) allow access only to UAS equipipegntdin technical features, in
particular remote identification systems or geo awareness systems.

2. On the basis of a risk assessment carried out by the competent authority, Member States may
designate certain geographical zones in which UAS opesati@exempt from one or more of the
W2 LISy Q OF 4S3I2NB NBIdANBYSYyliao

3. When pursuant to paragraphs 1 or 2 Member States define UAS geographical zones, for geo
awareness purposes they shall ensure that the information on the UAS geographical zones,
includirg their period of validity, is made publicly available in a common unique digital format.

Art. 18¢ Tasks of Competent Authority

(f) making available in a common unique digital format information on UAS geographical zones
identified by the Member States drmstablished within the national airspace of its State;

Common unique digital format will be published in the AMC to the Regulation 2019/947.
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/' haaL{{Lhb Lat[9a9b¢LbD w9OD|[!¢Lhb 690 XKoo
U-space (Uspace regulatio)

I NI @ -aLBbO®8 WANEBELIFOSQ YSIkya | '1{ 3S23INILKAOL
UAS operations are only allowed to take place with the supdddtspace services;

According toart. 5 (e) UAS geographical zones relevant to tfepéte aispace and published by
Member States in accordance with Implementing Regulation (EU) 2019/947;

When Member States define UAS geographical zones for safety, security, privacy or environmental
reasons as provided for in Implementing Regulation (EU) 2019fAdy,may impose specific
conditions for certain or all UAS operations or allow access only to UAS equipped with certain
technical features.

Aeronautical information data publication for UAS operators.

Before entering into force 2019/94¢ static and dynmic airspace structures to UAS users.
Airspace structures published for legacy aviation were published in the same manner to UAS users.

Static and Dynamic Airspace structures presented to UAS users
before Regulation 2019/947

Legacy aviation UAS users

ADIZ
ATZ
D
— L

MCTR
R B
R
TRA
TSA
MRT

The regulation 2019/947 changed the way of presenting data to UAS users introducing the concept
of geographical zonesn order to create consistency in the aeronautical data presented to the
UAS users, the legacy aviation airspace structures should be translated to the language of
geographical zones and new characteristics.

Note: The names of the geographical zones @nésd in this document are official in the certified
PansaUTM system and may be used as an example of possible way to tackle them into European
legislation.
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Phase 1 Translation of ,legacy airspace structures” to geographical zones

i

The geographical zones which will be published solely for the purposes of UAS operations will be
not connected to existing airspace structures.

Phase 2 Publishing geographical zones on basis of 2019/947 and U-space
regulation

DRAI

DRAP
DRAR
Drone Airspace Restricted
DRAT
DroneAirspace Technical

DRAU
Drone Arspace (U-space)

The approach proposed by PANSA also considers the needs of UAS Pilots. Based on the experience
gained in managing tactical approvals (more than 10 000), the hereby proposed Geozones concept
also includes iimrmation about the likelihood (probability) of obtaining approval to fly. Also
bearing in mind that there may be a need for an airspace defining only the boundaries of the U
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space, the proposal takes this need into account. Different type of geograptuoal serve
different purposes.

The example of geographical zones types:

No Proposed Funcion / Description
name
1 DRARH restricted area for UAS with a high probability of obtaining approval

the operations

2 DRARM restricted area forunmanned aerial vehicle systems with averg
probability of obtaining approval for the operations

3 DRARL restricted area for UAS with a low probability of obtaining approva
the operations

4 DRARL restricted area for UAS with a low probabilityaiftaining approval for
the operations

5 DRAP prohibited area for UAS, in which UAS operations cannot be perfor|

6 DRAI information area for unmanned aerial vehicles, containing informal

necessary to ensure the safety of operations with the aisenmanned
aerial vehicles, including navigational warnings

7 DRAT a restricted area for UAS, in which UAS operations may be perfo
only with the use of UAS that meet the technical requirements indic
by the Agency and under the conditions specifby the Agency, if sug
conditions for a given zone have been determined

8 DRAU a geographic zone for UAS where UAS operations can only be perfq
with the support of specific, verified services provided in this area
under the conditions specifie by the Competent Authority, after-U
space regulation implementationthe U-space airspace

restricted area for UAS with a high probability of obtaining approval for the operations

All the proposed geographical zones could be used to address theajjee@sons for geographical
zones publications stated in art. 15 of Regulation 2019/947, namely: safety, security, privacy or
environmental reasons. The procedure of geographical zones publication is subject to competent
authority.
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Geographical zones description and possible application

OverallGeozones naming convention with activity triggers
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Geozone
Non-aviation naming

24h AIRAC FUA AUP/UUP NOTAM timing convention
ACTIVE
CTR B g DRAR
CTR1km X . oA
CTR6km x . R
RPA Blue X = ORAR
RPA Green x . ORAR
RPA x X DRAR
RPA Red x : ORAR
MCTR . B B DRAR
MCTR2km x ORAR
TMA X X DRAP
MTMA . s ” o2
RMZ B . DRAR ?
TRA . . . DRAR
TSA i . 5 DRAP
P ® DRAR
5 . : B DRAR
= 5 o 9 DRAR
ATZ 5 : B DRAR
ATZ1km s ; : -
ATZ6km : s s o
MRT X X DRAP
TFR X X DRAP
YV . x DRAI
NW . B DRAI
ADIZ x e
DRAI 3 e
DRAR : i
DRAP x i
DRAT g
DRAU -
FIS x
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Figure3 Table of proposed PANSA Geozones types mapping

*|t should be taken into account the distinction between the entire volume of aeronautical R airspace
and only theprotected area, such as e.g. building

1.5.2 AVINOR

In an integrated approdt geo awareness is provided for both UAS Operators and Air Traffic
Controllers in daily operations. Aeronautical information is combined with so called NDZ (No Drone
Zones) andlisplayedin map overlag, which ardailored for the user group.

NDZ can be retrieved from authorized sources, or manually created by authorized ATC pefdmnel.
are modelled as 4D volumes, can hold additional information such laggls, reasors,
restrictionsfjppermissionsand metdata. For ashort term NDZ providing a 40volume and very few
mandatory attributesare sufficient.

The aim is to reduce workload on darllers and operators Focus is pubn presenting go/no go
information, providing more detailhere relevant oon user request/actiorfe.g. for AM data)

The UTM systemses NDZ tassistcontrollers inoperation plan processing, e.g. in approval @sses
or in case airspace is closeawbtifyingaffected operations

1.6 Glossary of terms

Term Definition

Alerting The Geoawaraness function shell provide the remote pilot with Geowar
warning alert when a potential or actual breachaifspace restrictions (as defin
by the UAS Geozone information) is detected, either in horizontal plane in v
axis or both.

The time or threshold to alert shall be defined by the manufacturer, taking
account the subsequent reaction time andjgctory correction manoeuvre span
order to avoid the UAS penetrating the forbidden zone.

Margin on limits (meaning additional distance to the border) shall be definei
implemented by the manufacturer, taking into account the accuracy of the
postion/altitude measurement which is compared to the geographical limit. [2

Alerting as described here is a conformance service, which should be combin
telemetry service, not Geozones service.
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UAS geographic
zone

4D part of airspace defined asegshape with vertical projection limits and til
window, established by the competent authority that facilitates, restricty
excludes UAS operations in order to address risks part [24]

External Dati

Model

Describes the semantics of the domain (or aificgmt part thereof) by defining da
structures and their relations. This could be at logical level (e.g., in UML)
physical level (e.g., in XSD schema definitions), as for example standard data

Geofencing

The overall Gedencing provideshe capability to use airspace volumes (geogrg
fences) to control operations of UA33]

Old umbrella term fodefiningairspacedunction (it made a sense when oriFZ
were used).

Geoshape

A series of geographical coordinates and dimensions that define a geometrica
by means of polygons or circles.[25]

e KATS | GSNY WOANDESQ Aa 6ARSTt &-ewsd
point oncircle is equistand to centre and projecting it on ellipsoid/geoid cau:s
problems. Implementations of machine intersections/within checks and HMI d
usually interpolates curves to lines, and due to lack of standard conv
definition, it may yidéd different results.

Height/Altitude
limits

The Geozone data format enables to set per zone lower/upper altitude limits (;
Mean Sea Level) or heights (Above Ground Level). The reference and
measurement are sent along with the data. [25]

Message
Exchange Patterr

Describes the principles how two different parts of a message passing system
case: the service provider and the service consumer) interact and communica
each other. Examples:

In the Request/Response MEP, the service woes sends a request to the sery
provider in order to obtain certain information; the service provider provides
requested information in a dedicated response.

In the Publish/Subscribe MEP, the service consumer establishes a subscript]
the seavice provider in order to obtain certain information; the service proy
publishes information (either in regular intervals or upon change) to all subs
service consumers.

Operational An activity performed by an operational nodexamples of operational activiti

Activity are: Route Planning, Route Optimization, Logistics, Safety, Weather Fi
t NEGAAAZ2Y S X

Operational A structure of operational nodes and associated operational activities and

Model inter-relations in a process nuel.
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Operational Node

A logical entity that performs activities. Note: nodes are specified independel
any physical realisation.

Examples of operational nodes are: Con@ehter, Authority, Weather Informatig
t NE OARSNE X

Service

The provision of amething (a norphysical object), by one, for the use of ong
more others, regulated by formal definitions and mutual agreements. Se
involve interactions between providers and consumers, which may be perforr
a digital form (data exchanges) dahrough voice communication or writte
processes and procedures.

Service Consume

A service consumer uses service instances provided by service providers.

Service Dat
Model

Formal description of one dedicated service at logical level. The servicendd
is part of the service specification. Is typically defined in UML and/or XSC
external data model exists (e.g., a standard data model), then the service data
shall refer to it: each data item of the service data model shall be mappedéts
item defined in the external data model.

Service Desig

Documents the details of a service technical design (most likely documented

Implementation

Description service implementer). The service design description includes (but is not limi
a service physical data model and describes the used technology, tra
mechanism, quality of service, etc.

Service The provider side implementation of a dedicated service technical desigr

implementation of a dedicated service irdadicated technology).

Service
Implementer

Implementers of services from the service provider side and/or the sg
consumer side.

Service Instance

One service implementation may be deployed at several places by same or d
service providers; edcsuch deployment represents a different service inste
being accessible via different URLS.

Service Instanc
Description

Documents the details of a service implementation (most likely documented |
service implementer) and deployment (mokkely documented by the servi
provider). The service instance description includes (but is not limited to) s
technical design reference, service provider reference, service access infori
service coverage information, etc.

Service Interface

The communication mechanism of the service, i.e., interaction mechanism be
service provider and service consumer. A service interface is characterise
message exchange pattern and consists of service operations that are
allocated to the povider or the consumer of the service.

Service Operatior

Functions or procedure which enables programmatic communication with a g
via a service interface.
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Service  Physic
Data Model

Describes the realisation of a dedicated service data model ide@icated
technology. This includes a detailed description of the data payload to be exch
using the chosen technology. The actual format of the service physical data
depends on the chosen technology. Examples may be WSDL and XSD files
SOAP services) or swagger (Open API) specifications (e.g., for REST servi
external data model exists (e.g., a standard data model), then the service p
data model shall refer to it: each data item of the service physical data mode
be mapped to a data item defined in the external data model.

In order to prove correct implementation of the service specification, there
exist a mapping between the service physical data model and the servic
model. This means, each data itereed in the service physical data model sha
mapped to a corresponding data item of the service data model. (In case of €
mappings to a common external (standard) data model from both the servict
model and the service physical data modelts a mapping is implicitly given.)

Service Provider

A service provider provides instances of services according to a service spec
and service instance description. All users within the domain can be s
providers, e.g., authorities, organtzans (e.g., meteorological), commercial ser
providers, etc.

Service
Specification

Describes one dedicated service at logical level. The Service Specific
technologyagnostic. The Service Specification includes (but is not limited
descrigion of the Service Interfaces and Service Operations with their data pa
The data payload description may be formally defined by a Service Data Moq

Service
Specification
Producer

Producers of service specifications in accordance with the setieicementatior
guidelines.

Service Technic
Design

The technical design of a dedicated service in a dedicated technology. One
specification may result in several technical service designs, realising the
with different or same technologies.

Exclusiveness

Service List and specifications of allowed technologies for service implementsg
Technology Currently, SOAP and REST are envisaged to be allowed service technoloi
Catalogue service technology catalogue shall describe in detail the allowedcseprofiles

e.g., by listing communication standards, security standards, stacks, bindings
Spatial I ASNIBAOS ALISOAFTAOFGAZ2Y A& OKINF O

region just one service instance tbft specification is allowed to be registered
technology.

The decision, which service instance (out of a number of available spatially e
services) shall be registered for a certain geographical region, is a governanc

Table: Glossaryfderms
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1.7 List of Acronyms

Acronym| Definition

API Application Programming Interfac

HMI Human Machine Interface

JSON | JavaScript Object Notation

MEP Message Exchange Pattern

NAF NATO Architectural Framework

REST | Representational State Transfer

SOA Service Oriented Architecture

SOAP | Simple Object Access Protocol

SSD Service Specification Document

UML Unified Modelling Language

URL Uniform Resource Locator

WSDL | Web Service Definition Language

XML Extendible Marlup Language

XSD XML SchemBefinition

Table: List of acronyms
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2 Service ldentification

The purpose of this chapter is to provide a unique identification of the service and describe where the
service is in terms of the engineering lifecycle.

Name GeozonesxchangeService
ID urn:gof:service€seozonexchangeService
Version 2.0

Description| An information exchange service which provi€Enzonednformation

Keywords | Airspace, Geozones, AlM

2021-today The GOF 2.0 Project Consortium

20202021 Therequentis Group

Architect(s)

20202021 Droneradar Sp. z o.0.

20182020 The GOF8pace Project Consortium
Status Provisional

Table: Service Identification
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3 Operational Context

This section describes the context of the service from an operatimrapective.

3.1 Functional and Non-functional Requirements

The table below lists applicable existing requirements for the Geozones service.

Requirement
ld

Requirement
Name

Requirement Text

References

[R1]

Common
Situational
Awareness

At all times, alairspace users as well as ATC s
operate on the same common set of data, duri
pre-flight planning stages as well as during
stages of flight operations.

CORUS [4],
4.1.1.2 Amber
airspace;

B1-RPA$L7];

CEFSESAR
20181 [1],
Objective O5

[R2]

SWIM

The implementation of a UTM Flight Informatic
Management System (FIMS) shall be based o
ICAO SWIMompliant architecture.

CEFSESAR
20181 [1], 5.3.4
Overall
approach  and
methodology

[R3]

Interoperability

There shall be an implementation of a Flic
Information Management System (FIMS) whi
ensures that, at all times, emerging unmann
traffic management systems and existil
technologies from mannedoperations can
exchange any data required to support su
common situational awareness, be it for droi
operations in areas where established A
procedures apply, or in zones outside establist
ATC.

ICAO Doc 1003
[2];

CERSESAR
20181 [1],
Objective O6;

CEFSESAR
20181[1], Table
8 C Key
Challenges

[Re4]

Regulatory
Framework

The Uspace concept shall allow regulators
define a framework to prectively steer
unmanned traffic and declare restricted or clos
areas for unmanned aviation. These propert
may be permanent or activated according

schedules or following aldoc notice. Regulatior
is desired i.e. for the purpose of protection

critical infrastructure, privacy of residents, noi
abatement, natural conservation or securi
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Requirement Requirement Requirement Text References
Id Name

concerns. The reguiar may offer a granulai
definition of rules and procedures applicable 1
restricted areas.

[R-5] Georeferenced Restrictive airspace is to be defined
volumes georeferenced volumes with altitude thresholc
to offer maximal flexibility.

[R6] Static Data There shall be a single source for ste
Usage aeronautical data provision for piight and
inflight operations to be used for both, the-1l
space as well as legacy aviation.

[R-7] Static Data Static Data shall be maintained by dedicated Ic

Management ~ ANSP in close collaboration with the loc
regulators and other relevant authorities. Tt
Static Data maintenance shall follow tf
established process of data origination, de
management and data provision.

[R-8] Dynamic Date There shall be asingle source for dynami
Usage aeronautical data provision to be referenced f{
both, the Uspace as well as manned aviation.

[R-9] Dynamic Data Dynamic Data feeds relevant for unmann
Management  aviation only , shall be retrieved by the ANSP
for U-Space trusted source input (e.g. a notification inpi

from a public safety control centre) an
automatically processed to the data store.

[R10] Error Handling Dedicated ATM supervisors in the respect
in Data Feeds | responsible area control centres or TMAs si
have access to an error queue to manue
manage any inconsistences deriving fromheat
restrictions to certain areas for unmanne
aviation.

[R-11] Incident Registered aircraft (trusted source with privile:

Management  access) shall be able to triggerutomated
creations of restricted geofence volumes on
they are involved in an incident inspection al
transmit a data message with GML and rad
information. This will allow a faster notification t
other unmanned airspace users.

[R12] Alert In case an area (volume) has been restricted
the regulator or aehoc by public safety, etc., a
Founding Members 27
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References

alert shall be sent to all Space users currentl
planning to depart, transit or arrive at the define
and recently restricted geofence.

[R-13]

U-Space Fligh
Planning

Flight Plans shall be validated against establis
airspace volumes, their status and other airspe
restrictions through which the unmanned aircre
is planning to fly. In case of a regulatc
restriction, an alternative routing shall be offere
to avoid restricted areas.

[R14]

Data Quality
Assurance

All data consumed by the-Epace shall be AD¢
grade information (according to ERegulation
73/2010), thus ensuring the highest level of d:
quality for all airspace users regardless
manned orunmanned operations.

European
Regulation
73/2010 & ICAC
Annex 15

[R15]

Basis for Oper
Market

The Uspace concept shall be designed such a
ensure a welkstablished line of authority whil¢
at the same time ensuring that an open mark
for VLLservices may develop.

SESAR
Roadmap
Foreword,
and 4.2;

Dror

(91,
4.1

U-space
Blueprint [18],
Benefits to
European
society
economy;

and

CEFSESAR
20181[1], Table
8 C Key
Challenges

[R16]

Open Interfaces

Any interface and protocol hence must be opei
defined and its definition be freely accessible
order to ensure the lowest level of obstructic
for an open VLL airspace use market to devel

CEFSESAR
20181[1], Table
8 C Key
Challenges

[R17]

Latency

The AIXM store shall respond with minir
latency to not delay changes in airspace volu
configuration and restrictions changed-adc in
daily operations.

[R18]

UAS
Registration

Every unmanned aircraft shall be identifiable
UTM and ATM and relevant State authoriti¢
Next to the unique registration identifiel
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Requirement Requirement Requirement Text References
Id Name

information on the type of aircraft shall also &
transmitted taccording to EASpecification

[R-19] Audit Trall Any creation, update, withdrawal or exchange
data and notifications/alerts shall be logged ir
detailed audit trail to be able to allow complet
and transparent recovery of the history ¢
actions.

Tablel: Requirements for the Geozoneservice

3.2 Other Constraints
3.2.1 Relevant Industrial Standards

3.2.1.1 ICAO SWIM

The System Wide Information Management (SWI]) complemens humanto-human with
machineto-machine communication, and improves data distribution and accessibility in terms of
quality of the data exchanged. The SWIM Concept addresses the challenge of creating an
GAYGSNBLISNI oAt AlGE Sy dA NEsystedhytd éopeavikhith@ full dorbpleditygal (G K S
operational information exchanges. The SWIM environment shifts the ATM information architecture
paradigm from pointo-point data exchanges to systewide interoperability.

3.2.1.2 AIXM 0 Aeronautical Information Exchange Model

To comply with ICAO global and regional requirements for the provision for aeronautical information
in the context of the evolution towards SWIM, AIXM is aiming to enable the provision of aeronautical
information in digital format[14][12]

The following main information areas are in the scope of AIXM:
1 Aerodrome/Heliport including movement areas, services, facilities, etc.
9 Airspace structures
1 Organisations and units, including gees
1 Points and Navaids
T  Procedures
{ Routes

9 Flying restrictions

AIXM 4.5
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AIXM 4.5 was published in 2005, as an update of an earlier AIXM 3.3 version, which was originally
developed by Eurocontrol for the needs of the European AIS Databaseiefda). It comprises an
entity-relationship data model (called "AICM") and an XML Schema.

AIXM 4.5 is still in use in many systems around the world, in particular for the coding of a subset of the
static aeronautical data.

AIXM 5.0

AIXM 5.0 constituted aignificant leagfiorward in the evolution of the model. Starting from the
experience accumulated with the operational implementation of the earlier versions, in particular
AIXM 4.5, the objective was to take advantages of established information engigetaimdards, in
particular Unified Modelling Language (UML) and the@&&L standards for geographizdbrmation
encoding and provision.

Main differences between AIXM 4.5 and AIXM 5 are given bellow:

Topic AIXM 4.5 AIXM 5
Data Scope Only Static Data Static and Dynamic Data
enabling Digital NOTAM
Geographical Elements XML XML/GML
(ISO standard for geometny
Temporality Temporality is a property o Temporality is a property o
the message the aeronautical feature
Supports only static data Supports both static an

dynamic data

Model Extensibility Limited extensibility Defined extensibility
(part of local system) concept for the AIXM
Schema

Current version: AIXM 5.1 /5.1.1

Followed soon (in 2010) as an updated version of the initial AIRMVE&NYy existing implementations
have made the transition from AIXM 4.5 to AIXM 5.1 and newly developed AIS systems use AIXM 5.1.

3.2.1.3 FIXM 0 Flight Information Exchange Model

The ICAO Flight and Flow Information for a Collaborative Environment concept pravigiesally
harmonized process for planning and providing consistent flight information. It is guided by the
requirement to eliminate or reduce the limitations of the present Flight Plan and to accommodate the
future environment detailed in the Global Airaffic Management Operational Concept.

FIXM is one component belonging to the Information Exchange Models layer of the SWIM Global
Interoperability Framework described by the ICAO SWIM concept (ICAO Doc 10039), which is being
refined by the ICAO Informiah Management Panel (IMP). FIXM therefore monitors the work and
conclusions of this panel and will align over time with any relevant recommendations from this panel,
as appropriate[15]
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The current version of FIXM format is v4.1.0 and was released in December, 2017.

3.2.1.4 IWXXM 06 ICAO Weather Information Exchange Model

The Weather Information Exchange Models and Schema are designed to enable a platform
independent, harmonize@dnd interoperable meteorological information exchange covering all the
needs of the air transport industry.

The WXXM follows the GML objgmoperty model, which requires the properties of objects to be
encapsulated by a simple type (domain value). Shéuld WLINR LISNIieé Q O2yairada 27
feature, the relationship must be represented through the use of an associtiéh.

3.2.1.5 Network Availability Coverage
New senge: Information about Network availability (Coverage) in 4D airspacBIAMETOR

In order to enable Beyond Visual LiQéSight (BVLOS) operations at scale, UAVs need reliable
connectivity. To ensure that flight planning can incluggormation on where such connectivity is
available, additional data from connectivity providers is required.

In particular, for safety it is necessary to understand where cellular coverage is available to support
0KS ySSRa 27T (KS Mdazaadedfyequiremerzs@usiNds SigBal levil Nntekference,
dynamic handover/switchovdrehaviorand others to enable a minimum connectivity performance

along a flight route in a technology and spectrum independent manrier. 2 @3S NJ IS¢  F2 N
communica? y A SNIAOS LINPOBARSNI 6/ {tuv Aa +faz2 I aeyzye
terms it is typically a combination of sufficient availability, continuity, latency and integrity [EUROCAE
ER012, RTCA B3O7].

Interfaces are being established tarmonize the data exchange between CSPs and the aviation eco
systems.

321.6 ASTM UTM Protocol

Based on publicly available OpenAPI specification, new ASTM protocol draft is simil&6® (kD
more concentrated on American/FAA approach, and little bit less suitable for GOF2

Source: https://github.com/astrutm/Protocol

3.2.1.7 I1SO/DIS 236297

In 2020 newlSO standard for UAS traffic management emerged. Important part for the séapis o
document is ISO/DIS 236729 Data model for spatial data, (final draft stage at the moment of writing
this document).

The standard is rather simple and forregnostic.Supported airspace attributes are:
Identifier

Generate time

= = =2

Disappearance time

T Maximum height
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Minimum height

Type of height

Shape (polygon or circle)
Location (centroid)
Administration contact details
Conditions for operation

Availability of UTM services

= = =4 =4 -4 -4 -a -

Type of airspace

In the light of above requirements, and missiagributes ¢ especially timeelated (l.e. missing
activation times) GOF 2.@eozoneslatamodel should be a superset of ISO/DIS 23628rmat.

As a side nie: aforementioned standard also defines other important entities, like obstacles, flight
routes, takeoff and landing areas, CNS coverage and dynamic phenomena, but they are beyond of the
scope of this document.

3.2.1.8 ED-269
Another new document is EUROCAE2E®- Wa A YA YdzY hLISNI GA2yLFf t SNF2N

DS2FSyOAy3dQd LG A& LINRPolofeé Yzaild YIGdz2NB | LILNRI O
during development obperational systems

I Most important aspects are:

9 Clearly defined format

9 Support ofmultiple airspace volumes petirspace

I Support ofairspaceactivity periods.

1 Services definition: both PeBub and retrieval/updateetrieval

Although there are some relatively minor issues within the format, we recommend to use it as a base
of GOF 2.0 geozones service(s). For moralepth view see chapters related to Service
implementation.

3.3 Operational Stakeholders

Aeronautical information@mprises both dynamic and static data enabling safe navigation for airspace
users.
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documented in publications such as AlP, e.g. FIR(s), Aerodromes, NavigdsipAreas, Maps, Rules,
Subjects to which a NOTAM may be related and other aeronautical information such AIC, etc.

Static data are lorterm data and are updated according to AIRAC system that is a stringent and
lengthy process involving multiple stdladers. All data must also undergo a fayres principle for

manual updates and business rule and CRC checks for structured data uploads. ICAO Annex 15 and the
EU Regulation 73/2010 govern the collection, processing and provision of aeronautical data.

Dynamic data is a critically important information distributed at short notice as NOTAM arelighe
Information Bulletin. NOTAM is a notice filed with an aviation authority to alert aircraft pilots of
potential hazards along a flight route or at a Idoatthat could affect the safety of the flight.

Flight plan, changes thereto and Meteorological information (OPMET) are another type dynamic data.
Meteorological reports are related to a specific time and location and shall be updated at specific
period. OPMET shall be available at all phases of flight.

Flight plan and its changes are related to specific flight and indicate the status of flight (submitted,
modified, current, closed, cancelled).

Different stakeholders are involved in update of OPMETHligght Plan data at different phase of flight
(e.g. Met Office, ATS units, ATC). The way of communication differs at each phase of flight: AFTN
(NOTAM, FPL), Web page (PIB), radio (VCS)jat&€PDLC).

The reporting of static and dynamic aeronautidata involves a stringent origination, maintenance
and publication process to ensure data quality and accurate data flow. Information is originated from
the following sources:

9 Survey Data (Terrain and Obstacle Data) from civil engineers

{ Sensors

Airport Authorities

Civil Aviation Authorities / Regulating Bodies

ANSPs (e.g. for Instrument Flight Procedure and Airspace Design)

Military Data (on nefly areas, etc.)

== = =4 =4 -

International Organisations (e.g. Eurocontrol Airspace Use Plan, Network Manager, etc.)
T EAD¢ European AIS Data Base

In the Uspace, unmanned aviation must also consume relevant static and dynamic data to gain
situational awareness on the aeronautical and physical surroundings along the actual or planned flight
path as well as their current operaftial status and provide safety at area defined by flight plan.
Obviously, weather is also an important factor with massive impact on flight performance and safety.

For unmanned aviation static/dynamic data is not limited by airspace volumes, restricipaces.
Additional information shall be provided byAIM such protected areas (airports, prisons) public areas

(schools, stadium, park) etc.
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As in manned aviation, drone operators shall validate their flight plans against the actuainjeal
status d the aeronautical and physical entities along the planned trajectory. Obviously not all
information used in manned aviation will be relevant for drones. The following data are considered
key to allow drones to operate in a unified airspace:

1 Obstacle/terran data

9 Airspace reservation/activation (volumes defined by vertical and horizontal limits and
Geoshape data) to convey procedures and limitations to manned and unmanned traffic.

1 Pointsg predefined (published) in48IM points that could be used in flight plan, similar with
VFR points published in AIP (entry/exit CTR VFR points etc).

1 Airspace usage criteria: definition what operation/separation is allowed and what aircraft
types(or even aircraft registration) with what type of equipment requirements are established
(eg. ADSB) in the respective airspace

1 Flight Information of manned aircraft, particularly GAT aviation in uncontrolled airspace.

1 Weather Information: global weathema microclimatic conditions for flight conditions and
drift calculations

While obstacles/terrain are considered static data, airspace volumes may have permanent and
dynamic nature i.e. some areas are permanently restricted when some are available fer dron
operations and others are activated -adc or on a predefined schedule. Some dedicated drone
operators (Police, SAR) shall be able to creatbadgeofences for special missions. Thus, the U
space users must consider the current operational statubhefgeofences during prilight planning
phase (when filing the flight plan) as well aglight (so to react on athoc activations of restrictions).
Alerts to the drone pilot and/or its FMS is therefore key. It should be possible to obtain airspace statu
data from UAIM at postflight phase when it is required by authority for investigation.

Information needed for drone operations is originated following the standard process for data
origination and therefore subject to ERegulation 73/2010 and ICAOrf&x 15 quality assurance.

However, given the nature of unmanned traffic and its operation in very low altitude, the standard
NOTAM process is considered not sufficient to thepdce concept. Aoc airspace reservation and
activations shall be possiblerfdrone operators and may include:

restrictions for volumes representing event arenas (e.g. stadiums during a match),

incident sites (e.g. a roadside accident, search and rescue activity, etc.)

public safety announcements (e.g. during demonstrations.) et
- and many more

Such creation, change or withdrawal of restricted volumes must be performed by trusted sources
outside the usual context of aviation i.e. the public safety control centre, the city government or even
sensors in case of a drone accideritisTcan be achieved by providing a simple, rhaped Geofence
Creation HMI. Incoming data transmissions to dedicated ANSP FIMS shall be processed automatically
unless of a business rule validation error. Alfaltk process on ANSP side shall thereforel@eorated
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to ensure that errors from incoming data origination can be manually corrected at all times to ensure
a swift exchange of information to all airspace users. A NOTAM shall only be published in case the
originated information is also of use for maed aviation. Otherwise, a notification/alert to the drone
operators and/or their FMS is sufficient. Dynamic geofence information is also subject to ICAO Annex
15 and EU Regulation 73/2010 data quality regulations and must therefore pass business iule whe
provided to the central store.
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4 Service Qverview

This chapter aims at providing an overview of the main elements of the service. Architectural elements
applicable for this description are:

I Service: the element representing the service ireitfirety.

I Service Interfaces: the mechanisms by which a service communicates. Defined by allocating
service operations to either the provider or the consumer of the service.

9 Service Operations: describe the logical operations used to access the service.

I Saevice Operations Parameter Definitions: identify data structures being exchanged via Service
Operations.

The above elements may be depicted in one or more diagrams.

4.1 Service Data Model

This section describes the information model, i.e., the logical datiatstres to be exchanged between
providers and consumers of the service.
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AuthorityRequirements

Authority

+ name: TextShortType [0..1]
+ service: TextSorType [0..1]

+ contactMame: TextShortType [0..1]

+ sitelURL: TextShortType [0..1]
+ email: TextShortType [0..1]
+ phone: TextShortType [0..1]

+ purpose: CodeAuthorityRole

+ intervalBefore: Timelnterval [0..1]

<<abstract>
UASZone

+ identifier: CodeZoneldentifierType

rzoneAuthority

requiresToContact

isApplicable
~+applicability_~, +

TimePeriod

+ permanent: CodeYesNoType
+ startDateTime: DateTimeType [0..1]

+ endDateTime: DateTimeType [0..1]

hasDailySchedule
+schedule [ 0.*

DailyPeriod

+ day: CodeWeekDayType [1..7]
+ startTime: TimeType

+endTime: TimeType

+ country: CodeCountrylSOType

UASZoneVersion

+ name: TextShortType [0..1]

+ type: CodeZoneType

+ restriction: CodeRestrictionType

+ restrictionConditions: ConditionExpressionType [0..1]
+ region: int [0..1]

+ reason: CodeZoneReasonType [0..9]

+ otherReasoninfo: TextShortType [0..1]

+ regulationExemption: CodeYesNaType [0..1]
+ uSpaceClass: CodeUSpaceClassType [0.."]
+ message: TextShortType [0..1]

+ additionalProperties [0.."]

hasGeometry

+geometrny 1

Metadata

+creationDateTime: DateTimeType
+ updateDateTime: DateTimeType

+ author: TextShoriType

0.1 +dataSource

AirspaceVolume

+ uomDimensions: UomDistance

+ lowerLimit: int [0..1]

+ upperLimit: int [0..1]

+ horizontalProjection: GeoShapeType

+ lowerVerticalReference: CodeVerticalReferenceType

+ upperVerticalReference: CodeVerticalReferenceType

Figure (x). UAS GEOGRAPHICAL ZONE DATA MODERA@pdEthapter 8 figure 2)

ED269 based datanodel supports most of the foreseen GOF 2.0 requirementsplikiéiple airspace

volumes, activity time management and pswne operational rules. There are still some relatively

minor issues to be solved or reported during GOF 2.0 imgieation like

9 importing/mapping legacy AlXlldasedairspacegdifferent timeslice relation), ER69 7 chars
limit for airspacadentifier, AIXM curves support and alike)

9 Circle support implementation.

1 Polygon with holes implementation

1 FUA integration

4.2 Servce Interface Specifications

Overview
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Service Interface Specifications should be replaced with new ones, and should fol®89 EEpecs,
possibly with some changes/extensions due to GOF2.0 scope/implementation

<<servicelnterface>>

v + retrieveUASZones(UASZonesRequest): UASZoneReply -
+ retrieveUASZonesUpdates(UASZonesUpdatesRequest). UASZonesUpdatesReply

«Flovjded Infeﬁace» «Fts:]:ﬁmd Interfaces>

<<servicelnterface>>
Subscription

_,.r" - + subscribe ToOUASZonesUpdates(subscribe ToUASZonesUpdatesRequest): subscribeToUASZonesUpdatesReply k"'-._ .
,,,,,,,,,,,,, <Providedinterfaces=-----~-1-> + unsubscribe TOUASZonesUpdates(): unsubscribeToUASZonesUpdatesReply e neneene-Ronuived Interfaces o

+ resumeUASZonesUpdates(resumeUASZonesUpdatesRequest): resumeUASZonesUpdatesReply

DataProvider T + pauseUASZonesUpdates(pauseUASZonesUpdatesRequest): pauseUASZonesUpdatesReply e - Data Consumer

+ getUASZonesUpdatesSubscriptions(): getUASZonesUpdatesSubscriptionReply

<<Required Interfaces> et
ity =<Providedinterfaces=

<<servicelnterface>>

+ publishUASZones(UASZonesPublication) A

+ notifySt

Figure (x). INTERFACES OVERVIEW2G9.pdf chapter 9 figure 4)

pause

subscribe
Q L PAUSED

Initial unsubscribe

pause resume DELETED >O

Final

nsubscribe

ACTIVE

Resume

Figure (x). SUBSCRIPTION STATES {268. i chapter 9 figure 5)

ED269 based interfaces supports most of the foreseen GOF 2.0 requirenh@entdefines pubsub
mechanism combined with queried retrievals for data sync

During GOF 2.0 implementation we should check if the there are some extra interfaces needed to solve
possible issues with implementations

i Batch updates on AIRAC imports, fgve operational rules changes and alike

f Shorttermairspaced t ! b{! WIf SNI&aQx Cw9v! 9b¢L{ WReylYAO
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I Optimized queries for operation flight plans support
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5 Service Provisioning

Left Empty.
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