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1 Introduction

1.1 Purpose of theDocument

The deliverable 6.5.1 on hand forms the first of three parts of activity 6.5 dealing with
standardisation and interoperability within th&ENIXproject. Its overall purpose is to cover
recommendations for the use of standards in muftbdal transport collborations and integration

of existing standards in transport and logistics serviceenhance interoperability This first part
aims at setting the scene fodefined requirements for the integration of standards in corridor

information systemsvith references to the work done so far FENIX

Sub! OGA@AGE cdp W{GFyRFNRAAFGAZ2Y I ywMerking GiodNE LIS NI
Recommendations and sharing best practiede workof this SubActivity is embedded in and
interlinked with a variety of other FENIX activities. This kind of contribution is described in cBapter

To further set the scenebasic undersinding and definitions of terms and their relationships
regarding the topic of standards and interopéility are covered in chaptet. Chapter 5 gives a

more generic overview ofecommendations forthe use of standardand introduces the FENIX
generic semantic model (see also Annex I). A glossary of term&lin(see also Annex IlI), that
incoprates a list of abbreviations, is also part of this chapter. Apart faotink between other
European projects dedicated to federal data exchange and FENIX in terms of the use of standards
can be found hereChapter 6 describes the learnings and recommendations derived framira

depth analysis of FENIX pilots and use ca8esonclusion completes the documesd D6.5.1 feeds

into other FENIX deliverables and will be pursued in upcoming activities leading into D6.5.2 and

D6.5.3.

The recommendations and findings intent to enhance the ongoing efforts withirrENl>roject
regarding pilot implementations and use ca&#ChanalysisConsortium members involved in these
tasks are the pmary audience of thideliverable The gcondary audience is the broader interested

public benefitting from the results of thEENIXproject.

1.2 ContractualReferences

FENIDétands ford | 9 dzNrEI&cd8ed Metwork of Information XOK I y3S A yFEND&SAM a G A O& €
action 2018 EUTM-0077-S under the Grant Agreement numbeéNEA/CEF/TRAN/M2011793401

and the project duration i85 months, effective from 0JApril 2019 until 31March 2022 1t is a

14



contractwith the Innovation and Networks Executive Agency (INEA) under the powers delegated by

the European Commission

Communication details of the Agency

Any communication addressed to the Agency by post -onad shall be sent to the following
address:

Innovation and Networks Executive Agency (INEA)

Department @; Connecting Europe Facility (CEF)

Unit CZ2Transport

B-1049 Brussels

Fax+32 (0)2 297 37 27

Email addresses:

General communicationnea@ec.europa.eu

For submission of requests for payment, reports (except ASRs) and financial statements:

INEAC2@ec.europa.eu

Any communication addressed to the Agency by registered mail, courier service odblaraty
shall be sent to the following address:

Innovationand Networks Executive Agency (INEA)

Avenue du Bourget, 1

B-1140 Brussels (Evere)

Belgium

TENTec shall be accessed via the following URL:

https://webgate.ec.europa.eu/tentec/

Any communication details of the beneficiaries

Any communication from the Agey to the beneficiaries shall be sent to the following addresses:
For European Road Transport Telematics Implementation Coordination Organishttefligent
Transport Systems & Services Europe:

Eusebiu Catana

Senior ProjecManager

Avenue Louise 326050 Brussels

Email address: e.catar@mail.ertico.com
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2 Executive Summary

Standards and interoperability are essential success factors both for the FENIX project as a whole
and for theindividual pilots in particularin the context of multmodal supply chaingherefore this
documentis basedon results of the work of DTLF and others and reflects the current status of the
FENIproject work done so fain analysing, understanding and recommending the use of stasdard

In detail,D6.5.1 is the first of three deliverables to build and refine the DTLF work identifying the
applicable standards for multhodal transport to provide a targeted anetliable basis for the

specific scope of the FENIX project.

Generally, by using commaoglobal standards within the local Pilot Sites interoperability can be
achieved at a European level between the different FENIX Project Pilot Sites and th€addse

This will ensure a harmonized business messaging commumicttiet offers a multitude of
advantages. Overall, the optimum goal is to lay the foundations for achieving coherent,
interoperable communication over the FENIX network and where feasible, base these
communications (exchanges of business messages) amdagedif stakeholders and platforms on
common standards used; these communications may cross multiple Pilot Sites (i.e. within a single

TENT or across TEN corridors where they may intersect).

Along with the work orD6.5.1 a 2step-approach on semanticsnd business choreography has

been provided
1. Bottom-up approach-> recommendation for the usof standards in pilot sites

An indepth analysisof pilot sites and use cases was carried out to identify standatidis and
interoperability gaps and, considegnpotential opportunitiesand to propose standards applfor
the local Pilot Sites. For achieving this, a deconstructive metrasfollowed with a focus on each
different sequence of the Us€asedirst to clarify and identify the standarsiation situaton ASIS
and to secondlypropose any potential Standards Application (if applicabted situatiolTOBE.

Since D6.5.1 refers to the work done so far, thest mature use cases of thalot siteswere
analysed For this reason, this document might be, tre one hand, regarded as snapshot of the
ongoing work. @ the other handthe resultsso farcan certainly be considered as representative

results, for all pilots.
2. Top-down approach¢ model covering T&L semaittin general

The ceation of a generic semantic modshs started in order toige overview and guiline how to
use the recommendations coming from the bottemp approach The semantic modemerges the
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physical world with the virtual worlctreating a hybrid environmeralong with theso-called Digital

Twins This might beone of the key building blocks for safeguarding interoperabilityFENIXOnly
through the worldwide uniqueness of objects in a uniform semantics, the automatic capfure o
objects and the exchange of information via standardised interfaces can all the necessary
information be made available in re@ine to all participants in the horizontal and vertical value
added chain.It establishes the basis for interoperable data lexeges and ensures that data
elements are understood in the same way by all communicating parties. The FENIX semantic model
correlates with the connector architecture on the one hand and the practical requirements from the

pilot sites on the other hand.

B2GK F LILINEBFOKSa ¢SNBE Ol NNA S Rec@minéndatighgorlibie Nde oft St | y

standards with ref. to the work done so fad

Moreover, this document providessvo moremajor outcomes for thd=ENIX consortiuro foster the

use of standards ahthereforeinteroperability within the felerated archiecture:

1. Logistics Service Classification
In order to help out in the findability, a draft classification is developed that will feed especially
Aytz2 GKS C9bL- ! OGAGAGE 0Qa ONB{SNI Fdzy OliA2yl A
2. Glossary
The glossary contains definitions and explanationteohs so that theycan be understood in

the same way across attors within and outside of FENIX

Last but not least, the following key findings and recommendations can be summarised:

1.LY fAYS 6A0GK (KS 9dzNR LIS y mattyfdr SexBntiddmekopefabilityi @ CNJ
the partners of Sul\ctivity 6.5 highly recommend ensurinigg K G A& aSy d Aéad gKI
Neverthelessthe FENIX consortiuis still discussing if it is feasible to standardise the message
syntax of the wrapped original message in the FENIX message within the timeframe available.

2. Regardless of which IT systemsused, the need for unique identification of objects and entities
that are independent of specific actors in tilseipply chain must be emphasisdd. the vast

majority of cases, the objects and entities relevant for transport & logistics in general and the

! https://ec.europa.eufisa2/sitesfisa/files/eif_brochure_final.pdf

17



FENIX pots, in particular,can easily be supported using global independent identification
schemes.

3. All FENIX partners are encouraged to consider semantic as well as technical interoperability.
Ultimately, the combination of technical and semantic interopergpitan be seen as one of the

key factors for the successful implementation of the FENIX results in the market on a larger scale.

2.1 Summary of recommendations for the use of standards in pilot sites

Several identifiers are recommended to mark, e.g. actorsarisport means, transport items and
information exchanged between actors in an unambiguous way. This is ensuring the ability to
establish linkage between and among actors and objects. With the table, a summary of the actors,
objects and information exchangdGeneric Flows) and recommendations for the use of global data
standards is providedwithin this task, one of the main challenges identified is dverwhelming
number of information exchanges each of the pilot sites intends to implement in FENIXorBat

information exchanges are used by most or even all pilot sites:

Tablel Extract of the recommendation table (chapter 6.1) showing the most frequently used information flows

. : EDIFACT / ISO/IEC
Generic flow ToBe ID Key (recommendatioh) EANCOM XML 19987EPCIS
ISO/IEC 15458
, GSIN (for the shipment) Transport Not
Book Sh t
°0 bmen ISO/IEC 15459/ IFTMIN Instruction applicable
SSCC (for the transport units)
ISO/IEC 15418 /GINC (per
consignment); IFCSUM /| Transport Not

Book Consignment/| 1SO/IEC 6528LN(from/to locations
and Consignor/Consignee)
ISO/IEC 15459/ SSCC

IFTMBF Instruction applicable

Confirm ISO/IEC 15418/ GINC; BERQ/IEC IFTSTA Transport Observe
Consignment 6523/GLN Status
departure Notification
ISO/IEC 6528LN for arrival and IFTSTA Transport Observe
departure points; Status
Confirm Transport | ISO/IEC 154568/ GSIN for individual Notification
Means departure shipments;

ISO/IEC 15418/ GINC for consignme|
Transport Means ID Key

S?opgc;re}ssstatUS/ ISO/EC 1545%/ GSIN, ISO/IEC 1541 IFTSTA Transport Observe

> The ID Keys mentioned in this column represent the most relevant identifiers. In general, several other

identifiers and/or global data standards will also be used within thefgmation exchanges.
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. : EDIFACT / ISO/IEC
Generic flow To-Be ID Key (recommendatiof) EANCOM XML 19987 EPCIS
GINC, BIC, ISO/IEC 1545%SCC Status
Notification
Truck Licence Plate; VIN; Not Transport Observe
Share transport IMO Vessel Number; Applicable Status
means position Barge ID (ENI); Notification
Rail Vehicle ID (EVN)
ISO/IEC 15418/ GINC IFTSTA Transport Observe
Confirm BICJISO/IEC 15458/ Status
Consignment GSIN (for individual shipments); Notification
delivery ISO/IEC 15459/
SSCC (for transport units)
ISO/IEC 6528LN; IFTSTA Transport Observe
Confirmation BICSO/IEC 15418/ GINC Status
Container delivery | |SO/IEC 15456/ GSIN (for individual Notification
shipments)
Confirm Transport Transport Means ID Ke\5O/IEC IFTSTA Transport Observe
Means arrival 6523/GLN Status
Notification
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3 SubActivity 6.5¢ Collaboration in FENIX Project Environment

3.1 Positioning of SubActivity 6.5to Activities and Sb-Activities within the Project

Standardisation is more or less a prerequisgesnhanceinteroperability. Althoughinteroperability

is one of the most crucial pillars in tHFeENIXproject; it is highly fragmented within the project
structure. Nevertheless, the consortium committed to followg the European Interoperability
Framework EIF that is also recommended by ENELF. According to the EBabActivity 6.5 has
assumed the task of semantic interoperability whereas the other layer legal, organisational and
technical interoperabilityis covered bySubActivity 2.5 and Activity 3. Thieigurel and Figure?2

depicts the correlation between thEENDACctivities and the Interoperability layers from EIF

Interoperablllty is a highly fragmented topic: Activity 2.5

Activity 2.5 — Governance model for collaboration (POLIBA) p e o o o o o o o -
* Activity 3.2 — FENIX Federation Infrastructure available for S.D Legal

use by Pilot Site (ATOS) Interoperability

» Activity 6.5 — Standardization and Interoperability (GS1)
| - Organisational
e | JLLLA Interoperability 1
i Organizational s — o
Policies Interoperability o \

> Semantic .
Coowm”m \\ Interoperability Activity 6.5

//
Activity 48
2.5 >\/m
y
y

y Activity 3

Interoperability Layers from EIF

Activity 3

Figurel Interoperability¢ Responsibilities withiRENIX

A detailed view into the Activities and Stasks clarifies once again the fragmentation of the
interoperability issue over the whole projecAccording to the inteperability layers from EIF

several other activities can be sorted alowngth the layer.

Legal interoperability mighilso be consideredithin SubActivity 6.3 and 6.4 as they focpsrts of

the governance at the federation level &ENIX Together withSubActivity 2.5 interoperability
changes to the operational level of interoperability as this activity defines governance rules at
platform level. In parallefctivity 3 defines a governance structure for data exchange with clarifying

access and certifitian rules.

The next step in operational interoperability is done BybActivities 6.1 and 6.2 on a level of
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quality. Also with SubActivity 2.4 in charge of performance and interoperability specificatidns
becomes more and more operational for therdtion of the FENIXifetime. WhereasSubActivity

6.6 focuses on the era after the project duration.

EspecialhSubActivity 6.5 but alsdSubActivity 6.6 are looking at operational scenari@ubActivity

6.5 needs to understandhe issues that may haper interoperability by analysing thphysical
logistic flows and the accompanyinglata exchangdlows through sacalled sequence diagrams.
Together with the pilot site teams and the GS1 member organisations (GS1 affiliated eBiitiEs)
Activity 6.5wants to figure out what kind of standardsr&in use to state an ais-situation. This
analysisleads to an identification of gaps that should be closed to ensure interoperability in data

exchangeSubActivity 2.3 is then in charge the validation.

Semanic and technical interoperabilithas to be bridgedby Activity 3 providing theFENIX
connector andSubActivity 6.5 providing a semantic model that can support the understanding of
the original message that is encapsulated by BieNIXnessageTheFENID§éemantic model will face
interoperability definitions on semantics as well as on choreography to ensure interoperability not
only within FENIXbut also with other provisions like FEDeRATEDe semantic modewill be

described in chaptes.3. Within annee | the entire model can be founy.

Activity 4 tasks operations framework, pilot rollit and crosssite tests will demonstrate whether or

at what level interoperaliity takes place.
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Cross-site tests

Figure2 Overview of the Interoperabilitselated Activities in Relation to the EIF Model

3.2 Contributions and Recommendations to Other Activities

SubActivity 6.5 forces a strong alignment with most of the otH&ENIXActivitiesto meet the
demands of the fragmented interoperability topic and to attempt to ensure the use of standards

where feasible.

The following list provides an overvieof the activitiesthat have been supported bgubActivity
6.5.

Activity 1- Project management

1 Support in dissemination on dedicated LinkedIn channel
1 Several speaker slots on international GS1 Events to represent FENIX
9 Dissemination part 1
o0 International project presentation in Belgium via GS1 Global Office channels, GS1
Association Greece, GS1 France, GS1 Germany
0 Press releases, websites, customer newsletter andtomer magazines, social
media channels

Activity 2- Strategc dialogue, crosgorridors collaboration and pilot roll ogreparation

1 A2.2: Common requirementsr the federated architecture of platforms
o D2.2.2- Common requirements for the architecture of the federated platfonns
9 A2.3: Definition of the validation process to support overall interoperability across thel TEN

corridors

22



1 A2.4: Performance &teroperability Specifications

I AZ2.5: Governance model for collaboration

0 Governance of Interoperability

Activity 3- Technology integration

1 A3.2-Build the federated infrastructure
0 Contributions to the Taskforces IDM (Identity Management), Data Exchande
Broker
0 Standardisation of critical terms used within the consortium
A Setup of a commonFENIist of services incl. definition

A Classificatiof services to brokelist

Activity 4- Pilots roll out

1 Assessment of all pilot sites and their use cases using the methodology of sequence
diagrams to
0 analyse of the use of standards alofg supply chain processes
0 clarify meanings and definitions of logisgtierms often used in different ways
0 recommendpossible unambiguous standards that might support the pilot in terms
of effectiveness and interoperability
o0 find overlappings across pilots and use cases in terms
9 In-depth analysisand ®llaboration of GS1 Germany, GS1 Belgium, GS1 Global Office, GS1

Assodation Greece and GS1 France with the pilot site teams.

Activity 5- Evaluation

1 Recommendatiomn interoperability KPI assaes&nt.

The following list provides an overviewf the activities in terms of workshops, meetings and

initiatives to foster thealignments across the whole project.

1. Technical Workshopsn Interoperability
a. November 2019
b. December2020

2. Standardisation questionnaire to all pilot sites
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3. Official request for the analysts use cases in pilot sites with the help of sequence diagrams

4. SQupport of the pilot site team=n a local basig Availability ofthe GSIMember Gganisations in

Austria, Belgium, France, Greece and Spaidiscuss on a regional basis and to figure out the

standards in use, eventual gaps, or recommendations duringttatace meetings and calls.

5. Working group Standardisation & Interoperability

a.
b.

Call March 2020
Call July 2020

6. Several/regular alignment meetings on interoperability with

a.
b.
C.
d.

e.

Activity 2
Activity 3
Activity 4
Activity 5
SubActivity 6.6

SubActivity 6.5 together withSubActivity 2.5 and 6.6 have compiled a list to demonstrate

overlappings and synergies in terms of Dhta Exchange/Interoperability/Standardisation,

2. Certification/Governance,.®perational scenarigand 4 Business modeldhe objective of this

exercise was to provide added value to each deliverable in termsinofiar topics in several
RSt AOSNIoftSa FyR aegySNHASAE Ay SIOK 2GKSNDa
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4 Definition of Sandards and Interoperability within FENIX

This chapter provides foundatial information on standards and interoperability duipon in the
following chapters in which the findings of this chapter are broken down regarding concrete
relevance folFEND&s such (see chapt&) and for the pibts and use cases (see chapé¢rof FENIX

in particular.

Topics addressed exploit no preliminary work of institutions, organisations, projects and
programmes including the Digital Transport and Logistics Forum (DTLF), the European
Interoperability Framework (EIF) of the European Union, the EU project FEDeRATED Network of
Platforms andnternational Data Spaces AssociatitD).

As sudt OGAGAGe cop SIRSNE D{m SaidlofAakKSR | RSF
AYOUSNRBLISNI 06Af AGe¢ RENXEhsoNBnynsoSti)NIvorg MENN pildat Sigs to

determine what kind of support and recommendation is needed and to implement a common

dzy RSNRGFYRAY3 2F ¢gKFG Aa YSFEyd o6& daadlyRFNRAALF (A
This working group dedicated to standards and interoperability may be the start of becoming a more
signifcant community around all standards and interoperability tasks withinRE&lIXproject. The

objective of the group is teet the scene of a comprehensive discussion and definition of what the

consortium wants to archieve in terms of interoperability.

4.1 Definition Standards
¢KS GSNY¥Y aadlyRINRa¢é¢ ySSRa (2 0SS RAGARSR FTNRY i
as colloquially those terms are sometimes mixed up or @ssynonyns.

9 Standardisation is the proces$developing, defining and establishing standards whereas

9 standards are the result of this process.

In the FENIXtontext, it is thestandards thatare essential irthe first place, not the standardisation
process FENIXs not a standardation project. M standards are developed. RathEENIXooks into
what standards exighat could be of use for th&ENIDpurposes. As sucrENIXs about adopting
standards. By doing sthe proliferation of standarddeing recommendedy FENIDWill help to
strengthenthe weight and importance of these standardsthough FENIX does not focus on the
development of new standards, the work carried out under the project will inevitably contribute to

the creation of new or revised industry specifications and thus to mamadl standardisation.
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4.2 StandardsOrganisations Approaches andresults

Many standardisation processes in principle follow the same sequential steps (such as requirement
analysis, solution development, IPR assessment, etc.), but they do not necessarigtegéme same
results. This may be due to differences between the nature of organisations, or due to a specific
approach (e.g. formal or neformal) towards standardisation processes. It can also be a result of an
2NBIF yAAl GA2yQa LI Ndstadardidatibni delivdrablasXeygIguidieline dotuidéhts

or test specifications).

When considering thepotential standards involved irFENIXrelated developmerd, we must
consider the differences between types of standards bodies, as well as differences between the

standardisation processes they support, and between the standardisation deliverables they produce.
1 Different types of standards bodies

On a Europearevel, there are three formal standards organisations: GENropean
Committee for Standardisatioy CENELEQEuropean Committee for Electrotechnical
Standardisatiop and ETS(European Telecommunications Standards Institufe)ese are
recognised by theudEopean Commission and meet the World Trade Organisation criteria for
standardssetting. All three have cooperation arrangements in place with their global
counterparts: 1SO, IEC and ITU. In addition, there are several formal standards bodies
working at anational level, which also hawaebroaler impact (e.gANSI (American National
Standards Institute), BSI (British Standards Institute) or DIN (German Institute for
Standardisatio)).

Formal standardisation processes require relatively long periods forosppprocesses to

be completed. However, many aspects of ICT standardisation are covered by industry
consortia and trade organisations rather than formal standards bodies. Industry consortia do
not primarily aim at producing formal standards, and many snset out to address or
resolve only a limited number of specific issues. Despite the less formal character of the
industry standards they produce, their strong focus particular market segments or
technical challenges often proves to be an efficient i@ygenerating critical mass among

stakeholders, necessary for successfully completing standardisation processes.

For example GS1 is dedicated to the design and implementation of global standards and
solutions to improve the efficiency and visibility @ipply and demand chains globally and
across sectors. The GS1 system of standards is the most widely used supply chain standards

system in the world. The standards are designed for intersectorall@mgterm use They
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are regularly maintained and develogieHavingbeen granted ARGApproved Referencing
Specification Originatogtatus by ISO/IEC Joint Technical Commi@G&d standards maye
referenced by ISO, e.g. thechnical standard ISO IEC 19987 Event Information Exchange Standard
(EPCIS).

Differentstandard types
Standard Types are of importance to qualify at what level we will situate the work we do
(and do not).

o Product

0 Services

0 Processes

0 Management

Different types of standardisation results

The ICT standardisation environment is characterisea layge number of standards bodies,
generating an even larger number of standardisation activities. Even with these differences

however, the deliverables resulting from these activities can be grouped as follows:

o Formal standards, sometimes also referedas de jure standards, are normative
documents from formal standards bodies and have passed through a full and open
consensus process. They are implemented on a national, landlthere isintense
pressure to apply them; formal standards have a legalidand can be made
mandatory but considerable time (up to 4 years) is needed for completing the full
approval process.

0 Technical or industry specifications are based on consensus among members of
standards bodies, consortia or trade organisations and @b mave a formal
character or legal basis; they are recommendations and require less time to produce
(1-3 years) but when widely accepted and used in practice by relevant market
players they can become de facto standards.

0 Workshop Agreements are industmecommendations developed by interested
stakeholders through a shettack process (@2 months) often facilitated by several
formal standards bodies; workshop agreements serve as industrial consensus
documents between participating individuals and orgatiens and can be revised
relatively easily.

o Conformance, test applications, reference implementations and guidelines aim to
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support interoperability between and easy rollout by market players of products and
services based on formal standards or indusspecifications. They have an
informative character and are usually produced in a relatively short timefrari (6
months).

0 Technical reports are informative documents supporting further standardisation
work, e.g. by identifying the need for additional tedtal clarifications ing or

betweenc existing specifications, standards, or guideline documents.

Both formal standards and industry specifications that are developed in an open process and are
publicly available under scalled Fair, Reasonable and Noiscriminatory (FRaND) terms, can be
NB3IFNRSR Fa W2LISy ail yRINR &ditetwedd d&iniaét 8t Orinal = K SN
standard, and the amount of time (and in some cases also resources) it takes to produce.

Although FENIXdoes not focus o developing new standards, the work undertaken in the project

due to its business focus and practical nature will inevitably contribute to the establishment of new

or revised industry specifications and thereby more formal standardisationhis context Sub

Activity6.5 builds upon earlier DTLF work (se¢ 2 YY 2y ! YRSNEGFYRAY3I 27F {0
FENDContext.

4.3 GovernmentRole

National governments often play an important role in establishing standards for industry. In some
cases governments will mdate the use of specific standards developed by government recognised
standards bodies related to safety, communications or other areas havingvarall effect on
society. Governments also influence standards through procurement where references torsignda
in government purchasing requirements can often motivate suppliers of products and technologies

to comply with standards to be eligible for large government contracts for products and services.

While governments most often reference standards specifigdecognised standards bodies such
as CEN, CENELEC, ETSI or ISO, they sometimes establish standards directly through regulations that
mandate specific information be supplied with products or that information concerning goods or
materials be provided ftdwing specific categorisations or formats. In these casks data
categorisation or formats are defined by the government regulation itself, which provides as part of
the mandate for compliance a standard specification for information exchange. Fopéxamthe
food sector a standard for the labelling of beef and veal has been specified and mandated across
Europe directly by the European Commission rather than referencing a labelling standard from a
standards body.
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4.4 Emergingandards

The FENIDfrojed is addressing statef-the-art technologies forcorridor information systems and

T&L serviceto enable the development and deployment of business components and services.
Some of the most relevant technologies and specifications relatdeEfdIXare defacto standards

that are recognised more for their widespread usage or acceptance, rather than having passed

through a process of industry review and consensus or formal approvals.

These emerging standards often have associated communities of users wdte nrementum for
industry acceptance and adoption even though the standards development process is often no more
structured than a website for downloading a specification or an epaurce reference
implementation, and a discussion board where the maintgbutors to the specifications and
industrial and academic users can interact. Nonetheless, there are several examples of successful

industry standards that were established through very similar arrangements (e.g. Linux).

A natural progression for many tiese emerging standards is that alternative implementations or
specifications appear(driven by different application domaispecific requirements creating
divergence When this occursand the emerging standards reach a level of maturity, efforts to
converge the various alternatives are undertaken. This convergence process functions quite similarly
to the consensus process utilised by membased standards bodies, consortia or trade

organisations.

4.5 Common Understanding of Standards within tieENIXContext

TheFENDfprojectundertakesno standardisation efforts as standardisation addresses the process of
creating standards. Rather, tHEENIXproject investigates the need for standards within the use
cases of the project-ENIX through the Use Casdantifies best practices, the relevance and the
needs, also the benefits of introducing the use of standards in day tosdpply chain and

transportation collaboration.

Recommendations for the use of standards will be derived from this effort in omdsupport the
implementation of those standards within the pilot sites. Thus, already existing standards will be
adopted and implementedanore broadly. This help® strengthenthe effect of these standards

which in turn helpsecuring investments.

In ca®, there are additional needs for standards identifiedniy be valuable tanitiate or engage
in standardisation work outsidé&-ENIXFENIXtself will not create new standards but allows to

analyse gaps in essential processes and to give feedback akmsting or new standards, which
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might be valuable input for the further development of standardhis elaboration will be covered

with D 6.5.3.

The Digital Transport and Logistics Forum (DTLF), provided a first tentative overview of standards
that could be relevant for the development of the Federative architecture of Platforms. Parts of this
overview was integrated into D2.2.@2 Common requiremets for the federated architecture of

platforms, chaptel5 ¢ Standardisation.

This overview identifiedthe challengethat there are myriads of standards available fan
astoundingly wide scope of applications. DTL€&stto narrow down the overwhelming number of
standardisation areas to a number of areas that are most likely going to be relevant for any work and
projects that would follow on. In particular, the varioosodes of transport (Maritime, Air, Road,
Parcel & Postal, inland waterways and rail) and maltidal environments (e.g. global freight
forwarding, intermodal container standasdition) were used to structure the work of identifying the

most relevant standrdisation areas within the context of the Federative Platforms.

A number of ISO standardsave been also identifiethat are mode independent but likely very
relevant to some of the technical elements of the information exchanges within and among the
Fedeative Platforms. Th®TLFlocument remains quite high level in each of those areas and does
not go into any real detail regarding exactly which standards within these stamsdtoti areas
would be the ones that would (have to) be used within the contéhgpecific projects liIkEENIXN

order to achieve the goal of interoperable Federative Platforms.

According to the @nt Agreement Subl OG A GA (& cdp O20SNER (GKS 5¢[ C
tfFe&kySdAa LINRPOS&a AFUrSNRPLISNI oAf AGeé 64SS

Business process
interoperability

Commeodity for data sharing in supply and logistice

& o

Plug and Play Technology independent
Register and connect with a -IMMMWO'WS
solutior/service provider of choice Seamiess, tecure, safe and

compliant trade flows

6.5: Standardization and
interoperability

6.6: Financing and revenue
model

Architecture, tech-
Federation: network of platforms
and peer-to-peer solutions - nology and platforms

Econcmies of scale and network

effects with standardised protocols 6.3: Security and data
protection

Figure3 SubActivity 6.5 withreference to the DTLF Building Blocks
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4.6 Definition and Expressions of Interoperability

The term interoperability generally describes the ability avfanisationsto interact via jointly
supported processes, for examplen a technical level by exchanging data via their ICT systems.
As expressed by the European Interoperability FramewofK) (&l the European Union (ségégure
4), in addition to technical interoperability, there are other levels of interoperability that come into
play when viewed as a whol@he model on which the EIF is based comprises the following four

levels:

Technical interoperability,
Smantic interoperability,

Organisationalnteroperability and

€ &€ € €

Legal interoperability.

Even if this model waiitially developed with a view to publadministrations, due to its generic
approach it could be & (i NJ y aahd- dp@i€této the initial question presented here on the

interoperability of logistics platforms.

*Cooperating partners with compatible vision aligned priorities

Policy context and focused objectives

*Directives and their (national) implementation guides requiring

Ll i Ly particular data sets by authorities

*Coordinated process in which different organisations achieve
previously agreed and and mutually beneficial goals

Organisation Interoperability

*Precise meaning of exchanged information which is preserved

Semantic Interoperability and undertood by all parties

#Planning of technical issues involved in linking systems and

Technical interoperability platforms

Figure4 Interoperabilityexpressions according to the BBdel

4.7 Semantic Interoperability and its Relevance

I O0O2NRAY3 (2 (KS 9LC az2RSftxX a{SYIFryGAO AyidSNERLISNI
of exchanged data and information is preserved and understood throughout exchanges between

parties, in otker words owhat is sent is what is understoad

The semantic aspect refers to the meaning of data elements and the relationship between them.

It includes developing vocabularies and schemata to describe data exchanges, and ensures that data
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Regarding the relevance of standards in this conteixtis further stressed However, unless
standardisation efforts mature in the semantic interoperability layer, icthllengingto ensure
seamless information exchange, free movement of data and data portability armenlylember

States to support a digital single market in the £U.

4.8 Other Federative Networkef Relevance for Interoperability

A variety ofEuropean projects and mandates have in the past been devoted to federal networks

whichare essentiaffor this result.The following onesdepicted inFigure5 are to behighlighted:

2011 2012 2013 2014 2015 2015 2017 2018 2018 2020 2021 2022 2023
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\_ DTIFistMandste , \  DITLF 2nd Mandate /
« STEP 1 P € STEP 3 >
( Air: IATA )

Rail: RNE - TAF/TAR/TSI 150 IEC 15455485

Per Transport Mode
Road: Datex Il, ETSI

\_ Water: CESNI & IMO - a5, ENC, ECDIS, RIS, ERI, FIS |EC §1993-2 Y,

( UMNECE — CEFACT — EDIFACT 150 9735 )
UN TDED - 150 7372

\ ECE y

End to End Supply Chain-as1, Fam, upu, weo

ISO |EC 19845 (UBL V2.1), IS0 6346, IS0 IEC 19987 (EPCIS)

Figure5 Overview of European projects and mandates dedicated to federative networks in FENIX

® https://ec.europa.eulisa2/sites/isa/files/eif_brochure_final.pdb. 29f.

* https://ec.europa.eulisa2/sites/isa/files/eif_brochure_final.pdp. 30.
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We can depict the way interoperability has been brought forwaad three steps

1. Oneon-One business relationshipghis builds a direct link between entities, as single entity to

another single entity, in general using proprietary connections.
a. Earlier projects: EU FP7 SEC Cassandra and EU FP7 iCargo with an initial version of
Logistics Core Components Ontology (ses @ntology.tno.nl; logistics core ontology,
logistics services ontology and transport ontology)

2. Ecosystem relationshipghis builds a de facto interaction standard between stakeholders of the

same platform.
a. DTLF 1st mandate: 07/20£%6/2018

i. AEOLIX09/2016¢ 08/2019, with use of the ISO IEC 19845:2015 and the use of
the UBL V2.1;

ii. AEOLIXUBL v2.1 (ISO/IEC 19845:2015 Information Technotoggniversal
Business Languagéittps://www.iso.org/standard/66370.htmd & G KIF G Ol y
dzZASR Ay 3ISYSNRO LINRPBOMINBYSYyd yR GNIyaLkR!

iii. SELIR9/2016¢ 08/2019, with the use of the ISO IEC 19845:2015 and the use of
the UBL V2.1,
SELISest out UN/CEFACT and especially the @C4dr8 Components Technical
Specifications), the CCL (Core Components Libraries) and focussed Reference
Data Models (RDMs); WCO; GS1; UBL and IATAXstigo

3. Network of platformsThis is the latest step where ecosystems are being proposed to open up

and ncrease the interactions with other ecosystems.
a. DTLF 2nd mandate: 09/20£89/2023
i. FENIDfetwork: 04/2019¢ 03/2022
ii. FEDeRATHbatforms: 11/2019 10/2023

Step 1:This interoperability can be matched with the timeline of thiejects mentioned abovas
one-on-one relationships before 2015 in projects like -GGBTICS, eFreight, or iCargo or specific
transport modes like Sprint@S2R, ofTS projectseFreight and iCargo defined and implemented
so-called Access Poinentirely in line with the fourcorner model that is the basis for federative
networks. Hence the concepts of eFreight and iCargo were meanwhile moving towards the concept

of Federative Networks.

Step 2: When looking at stef, extending the connections between actors, an optional data

transformation service has been put in place in a project like AEOLIX (see below), which is one of the
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ways that has been developed (in this case, through the SDK). Another veawarking setwasby
integrating the Data Transformation Service in the toolkithef AEOLIX platform (s&égureb).

AEQLIX
Connectivity Engine

Remote
Repasitory
Storing XSLT

AEOLIX
Toolkit

Figure6 Datatransformation "Remote Repository Storing XSLT" in the AEOLIXSproject

Although the Data Transformation service has been developed, adoption by the different Living Labs
was low. This has not prevented the actors of all Living Labs to exchange data and gdedgide
enhancingservices over the AEOLIX network. The partnerstededirect integrations over the

AEOLIX network at Living Lab level, using syntaxes agrisdriily.

The two distinct projects AEOLIX and SELIS recommetrilidg for a common language between
actors. Both projects referred to the Universal Business Language, standardised in the ISO IEC
19845:2015). Nevertheless, several gaps in the UBL standard information exchanges were identified
and worked out by the integratsrin the Living Labs to achieve thdemded data enhancing

services.

Step 3:In parallel to these two projects, the recommendation was made through the DTLF as how
the next steps towards standardisation and further interoperability would be achieved. DTLF
recommended the creation of a semantic model (also referred to as logistics model) with its

ontology (sed-igure?).

® AEOLIX, 2018, D3.1 AEOLIX Ecosystem Technical Architecture Specification
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Figure7 Genericapproachg registration and connection ervice$

The FENIXetwork and FEDeRATED projects further elaborate this semantic, or logistics, model in

response to the DTLF recommendation.

Other logistics data exchange research and innovation projects havedaggad out or are being

implemented but most of them do not contribute to the same extent as the projects, associations,

organisations and working groups mentioned above.

There are also further initiatives that may be taken into account, like the EithiDAggenda and

Digital Strategy, the Single Window.

In parallel and even prior to all these projects, on the operational side of logistics, specific parts of

the business processes have already been standardised in various financial flows such ag orderin

YR O0AfEAY3I 6!'b /9C!'/¢3X D{m X t9tth[O0 &

transactions crossing borders toadle the customs control (WCO).

*DTLARVS L2 NII a5+ GF &KI NAYy 3 AY @rteDigitaETrahsgoR antl Pogistics Gokut
05¢[ C0O {dzo3INRdzLI HY O2NNAR2NJI AYF2NXIGA2Yy &ddaiSy
(https://ec.europa.eu/transparency/regexpert/?do=groupDetail.groupMeetingDoc&docid=11276

(https://ec.europa.eu/taxation_customs/egustomsdatamodeleucdm_en
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Standards in use

w WCQO: existing customs data modi@ more than 10 years
w EUCDMEU CustomBata Model compatibel with WCO (World Customs Organization)

w UN: working groups on trade facilitation

o

(0]

(0]

UN/CEFACT
UN TDED =1S07372: UN Trade Data Elements Directory
ECE

w Standards originating from a transport mode:

(0]

(0]

(0]

(0]

IATA One Record

InlandWater Ways: with te RIS, ERI, FIS, AIS, ECDIS

Maritime: with AlS, ENC and ECDIS

Rail Rail Net Europe with TAF/TAP/TSI standardized in the ISO IECA1&459

Road: dTSprojects which started with the Directive 2010/40/EU on the ITS Deployment
Directive and resulted irthe creation of Datex Il as CEN/TC 278 standard and ETSI
communication standards. Examples aréM@bile, Concorda, ‘Roads, SCOOT@F, as
well as CODECS or @2C

Parcel and Postal: Universal Postal Union with ISO 1548%). GS1 SSCC)

w EU regulations andigctives:

(0]

(0]

Directive2003/98/EC orthe re-use of Public Sector Information (PSI Directive) reviewed
by Directive (EU) 2019/1024 on open data and these of Public Sector Information

Com. Del. Regul. (EU) 2017/1926provision of Eblvide MultiModal Travel Information
Services (MMTIS regulation), paving the way for the implementation of National Access
t2Ayia 642 ylFIYSR b!tQao

RegulationEU) 2018/1807 on the free movement of NBrrsonal Data (FFD)

9 Further standards:

(0]

(0]

(0]

(0]

(0]

(0]

ISO IEC 19987 on Evémfiormation Exchange Standard (EPCIS)

FIATA (Freight Forwarders International Association) Wayhbill

ISO 6346 on Freight Containers

IEEE Design of Logistics Ontology for Semantic Representing of Situation in Logistics
SEPAndicator

VATEXode list

Whethe the standards mentioned abovare relevant in FENIX according to their application in pilot

use cases is discussed further in chatdr
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4.9 Outlook on further work

The mapping done within the DTLF SG2 group during its first mandate afimking of a further
process of standardisation to enable an enhanced data exchange in the logistics flows. This process
is the definition of a semantic model, that can be usedsymtactic models and explained in

implementation guides for pragmatic interoperability.

This could be seen as a patchwork of standards, enabling data transfer and understanding within a
specific group of actors fulfilling a specific goal, and though itesderward and is being integrated

into an overall modelisation best depicted through the DTLF #teifollowing Figure8.

Level 6 — conceptual interoperability

Level 5 — dynamic interoperability

o . * 583 (SMDG, Protect) Documented in a
LE:UEI 4 pragr_n_anc s Air (CargoXML, eFreight, eAWB360) syntax
interoperability = Rail (TAF/TSI) Implicit process
. . . s Inland waterways (RIS) specifications
(lmplementahon gUIdES} s Road (UBL and/or customer standards) pee
. » UN/CEFACT
interoperabilty » Common Framework
= Cassandra/iCargo logistics ontology generate

. s UN/CEFACT UNSMs [messages)
Level 2 — syntactic » G51— EPCIS (events)

interopera b|||tv = eXtensible Markup Language (XML)
s ISON (Java Script Object Notaticn), ...

_ R « TCP/IP and potentially http(s) for Application Programming Interfaces
Level 1 —technical = AMQP/RabbitMQ or other queueing protocols for reliable transfer

interoperability = 2Sens Delivery (electronic business XML — Messaging)

Level 0 — no interoperability

Figure8 Overview of relevant logistics standards for information exchange

This might be an outlogkvhich may befurther elaborated in D6.5.3 "Gap analysis and identified

future scenarios".

Here we will further analyse which standards exist, how existing standards are used synergistically

and where there may be standardisation gaps that need to be closed.

"DTLF SG2 Final Report, 2018, fig. 8, p. 23.
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5 Recommendatioron Interoperability andSandards

Within this chapterwe follow up on the interoperability laysaccording to the EIF and describe the
technical and semantic perspective because those are the ddlgat need to consider the use of
standads. As depicted irchapter3.1 of this deliverablethe FENIXonsortium decided to divide the

responsibilities:

f Activity 2¢ Btrategic dialogue, cros82 NNA R2NAR O2f f I 02NIF GA2Yy YR 1
has assumedie lead for organisational and legal interoperability,

f Activity3¢w SOKy 2 f 2 32 is fespdnSitieNdr ifnel t€clhiRal interoperability and the
use of standards to ensure technical interoperability and

 Activity 65¢ W{ G YRIFNRAAIF A2y id iiRhargey df SHePdeifaNtic 6 A £ A G

interoperability.

5.1 Technicalnteroperability and theUseof Standardswithin FENIX

Activity 3is going to decribethe architecturaldesign, whichis based on a decentrafid system
approach Within this architecture, he FENIXConnector is the main instrument to conneat

platform to the FENIXederation

5.1.1 DataExchange Interoperability

Through theFENIXconnector, one company can exchange information with many other companies

just by implementing thé&-ENIXonnector.

Technically theFENIXConnector is a software component implemented by each of the platforms
that are part of theFENIXederation by follaving the FENIXConnector specificatianstated in the
FENIXjovernance(seeFigure9).
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Connector A Connector X

ID: 001 ID: 145
URL: 172.167.21.43 URL: 134.063.31.67
= Platform X
S~ /
\w ~ Platform A " A
= -
< =] a=
"Metadata” {
4 M "Message_ID"."000123243423" n_ =
*Conn_Origin_|D"-"001* - - ®
@ *Conn_Origin_URL"*172.167.21.43" s L B 4
*Conn_Dest_ID""145" ¥.4 entity {
A 4 Conn_Dest_URL"*134.063.31.67 id: "vehicle_position_2403"
. vehicle {
formX.com'
— 11:51:57 +0012" position {
_entity { e latitude: 28.06235
7 id: "vehicle_position_2403" X longitude: -82.45927
vehicle { ;| ‘ bearing: 360.0
iti ! MIC" "B L8JSOgNSZpQQKDGIC5I9eldDNUIMShnAyfihk3TiqGHEIB '\ speed: 0.0
position { \ KFs8nAE Jky eQgOg1tOXO00EQ" }
latitude: 28.06235 } . 7
longitude: -82.45927 | “Original_Msg"{ 3 o
“Msq £
bearing: 360.0 ” il
speed: 0.0 FENI\I
N s 3
} =

Figure9 How FENIX manages message exchanges

This specification includes how different connectors exchange informatioong them. All the
connectors must be abléo understand each other. To achieve this, connectors must exchange
information by using a commaechnicalmessage structure: THeENIXechnicalmessage structure
works a kind of envelope for the originalisinessmessagesiNote that this FENIX messagausture

is under evaluation and can change until the final delivery inside D3.2 (Reference to D3.2).
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Figurelo{ SLJI N} G Ay 3 YS&aalr3asS G(GNIyatTsSNI FNRY YSaal3sS O2yiaSyid Syl of

This FENIXtechnical message structure in the examplhown above(see Figure 10) contains

metadata information about the connectors involved in the transaction, timestamps, resources of

origin and destination, and some other fields needed the correct processing of the technical

message by both the seimd) and the receivingFENIXconnectors The message platforms want to
exchangea soOl f £ SR bdishdddvy SA Y B S ¢ ® bosiéssnasidyedis ndtlarisformed

into a common syntaxevery platform uses the data formaif their choice (often proprietary

message structures)he FENIXconnector will wrap this message into one spedfieNIXechnical

message structure and will sé it through the network to thd=ENIXconnector at destination. This

connector will unwrap thé-ENIXechnicalmessage and will deliver thaiginal businessessage, in

its original structure, to the recipied 8 SR 2y (KS Ay F2NXIHiheRERIX2Y (K

da™y

technical message
There are two ways tanderstandthe data famat between sender and receiver:

1 Ifthedata formatis the sameon both sides (both platforms, sending and receiving, use the
same data format), then they will understand the messaggklout any need for

transformation or translation
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1 If the system®f the partners involved in the exchande not usethe same data structures,
then the receiver will have to make a translation of the original message strugheated

by the sender)nto its own system data structure.

The FENIXconnector provides level oftechnical interoperability as plugnd-play ®lution in line

with to the plugandplay building block developed by the DTLFENIX supports technical
interoperability in terms that every organisation can send information from its own platform to
another organisation placed behind another data platiorNeverthelessFENIXoes notdeal with

the content of the information that is being shared, therefore every information must be
understood and processed at destination. FENIX dogport technical endo-end interoperability
(between organisations communicating over tRENIDSetwork) unless bothorganisationause the
same data structure for information exchanges. DTLF may have expected federative platforms
would implement the Plug & Play building blaoksuch a way that siness message translations by

the partners would not be necessary.

However, there are some levels of interoperability that need to be solved before getting into this full

endto-end interoperability:

1 Semantic interoperability must be agreed: parties mtedk and understand in the same
terms. To be sent is understood. E.g. if | am talking about a purchase order, every party must
understand it as a purchase order (terminoldggsed) and not anything else.

1 Syntactic interoperability: once the terminologydgreed, there should be a consensus on
how to describe these terms in a common way. Probably a common data model is needed
here. E.g. | express data inside a purchase order using the same fields and values in the same
way.

9 Technical interoperability: tachieve thisit is not necessary to have in place the previous
two types.Beside, it will be needed to agree on a common data structure to map the data
model. Systems could be programmed to understand the technical content structures but, if
the previouslevels are not agreed, when the information arriviesa system, it will be
technically understood by the system but not by the operator of the system (from a

semantic level, for example).

Explained that, if endlo-end interoperability is considered as oneganization generates a piece of

data that must be delivered to another organization using FENIX, then FENIX covers that. If the
expectations are that one organization sends a piece of data, expressed in its own words, using their
own technical formats rad these data must arrive to another organization, understood technically

by its system, and understood semantically by somebody of that organization; it is not possible to
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say that FENIX is providing etedend interoperability.
There are two perspectivde be considered
For the Advantage of Speed and Simplicity

The preferred solution within FENIX could be the usage of a common and standardised data model
like we know it from other provisions. This would requirenassie effort of the definition of the
common standard to be used; to make an analysis of each of the stakeholders on how to map their
proprietary data sets with the common data model structure; to implement the transformation
mechanisms to perform this mapping and also, to transform the comdaia sets into their own

data format when they receive any message.

This would hamper the speed of the FENIX functionality in terms of connecting new platforms and

the flexibility of the platforms to join the federated network.

Therefore bilateral communation is necessary: Before information sharing processes take place,
organisations need to establish some agreements. In these agreements, there must be a technical
specification on the data structure that will be shared. With that structure, the sendétransmit

its datasets in its original data formaind the receiver will be able to interpret this dataset upon

arrival and transform it into its own data format structure. This would hamper the interoperability.
For the Advantage of Interoperability

Whereas it might be impractical (as explained above) to impose or even enforce a common data
model across all of the information exchanges over the FENIX network now and in future, it is most
certainly practical that the organisations exchange informatieerahe FENIX network voluntarily
adopt common semantic models and also syntactic structures in their exchanges. That way these
organisations would be able to communicate with any and all other organisations over the FENIX
network that also use those sammodels and structures, without the need for additional effort to

start communications related to semantic and/or syntactic differences.

As already encouraged by DTLF, GSIheatral, and notfor-profit standardsation body, highly
recommendscommonand standardisednodels and syntactic structure® increase interoperability
in logistics.This data model would work complementafgn top of theFENIXechnical architecture)
and could beadopted by theorganisations active in thEENIXederation,sincethe FENIXonnector

approachsupportsthis adoption perfectlyproviding eneto-end interoperability
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5.1.2 Broker Exchangénteroperability

Another building block of theFENIXConnector is the Brokefor the catalogie of information
servicesoffered via the FENIX networlHhe broker is to be used at a very different level of
interoperability than the section 5.1 Technical Interoperability and the use of Standards and 5.2 Data
Exchange Interoperabilityrhe broker will share the list of allélresources (data & services) offered

by a platform with the rest of the federation. This way, every member can check which are the

available resources in the federation. After that, | can filter in my platform if | develop this feature.

The broker interats on a machine to machine level. Every connector knows the meta data for a
defined set of brokers. The broker does not negotiate contracts between organisations. A catalogue

is a set of pradefined meta information that every connector must provide.

To fufill the FENIX Broker functionality and to improve the interoperability within the federation of
FENIX, GS1 as leader of 6.5.1, PTV as leader of the Broker task foraeti(®yl8.2) and CERTH as

leader of D4.1.1 and Evaluation (A5) will develop a ¥XHMpistics Service Classification. This will

KSt L) SadlrotAakKAy3d GKS /tFaaAFAOLGA2yQa @t ARAGES

Of course, a classification of the service and functional interoperability is necessary in the
background, so that, for example, if a service consulooks for an ETA service and opens the list of

services provided by the broker at his request, he will find it regardless of the name of the service.
Example: PTV offers the "drive and arrive" service. Without knowing that it is an ETA service, the

Broker would not identify it as an ETA service unless it is classified as such.

Currently, we are in discussion with the pilots to validate the classification. Hence, the development
of the FENIX Logistics Service Classification is not yet completed siacevdthiistream is a

cooperation acrosactivities 3, 4 and 5.

The kase ofthe ideato create aFENIXLogistic Service Classificatimthe usage of théslobal

Product ClassificatiofGPC)logic and transfer it to classify services within the Broker.

® https://www.gs1.org/standards/gpc
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The followingrFigurellillustrates an examplef the GSIGPC classificatiagstructure:

= Segment: 50000000 - Food/Beverage/Tobacco

# Family: 50200000 - Beverages
# Family: 50180000 - Bread/Bakery Products
# Family: 50220000 - Cereal/Grain/Pulse Products
# Family: 50160000 - Confectionery/Sugar Sweetening Products
# Family: 50230000 - Food/Beverage/Tobacco Variety Packs
# Family: 50250000 - Fruits - Unprepared/Unprocessed (Fresh)
# Family: 50270000 - Fruits — Unprepared/Unprocessed (Frozen)
# Family: 50310000 - Fruits - Unprepared/Unprocessed (Shelf Stable)
# Family: 50100000 - Fruits/Vegetables/Nuts/Seeds Prepared/Processed
# Family: 50350000 - Leaf Vegetables — Unprepared/Unprocessed (Fresh)
# Family: 50240000 - Meat/Poultry/Other Animals
= Family: 50130000 - Milk/Butter/Cream/Yogurts/Cheese/Eggs/Substitutes
® Class: 50131900 - Butter/Butter Substitutes
@ Class: 50131800 - Cheese/Cheese Substitutes
# Class: 50132000 - Cream/Cream Substitutes
# Class: 50132600 - Dairy Derivatives/By Products
= Class: 50132300 - Eggs/Eggs Extracts (Industrial Process)
% Brick: 10006204 - Eggs Extracts
% Brick: 10006203 - In-Shell Checked/Dirty Eggs
=3 Brick: 10006202 - In-Shell Nest Run Eggs
Definition: Includes any products that can be described/obsen
= Attribute: 20002807 - Egg Processor Treatment Process
Definition: Indicates, with reference to the product brandi
= Value: 30015376 - AGED (EGG)

Definition: Eqgg is stored for an extended period of tim

= Value: 30015379 - CONCENTRATED (EGG)

Definition: Water is removed using membrane technol¢

FigurellExample of GS1 GPC Classification Structure

The GPC provides a hierarchical structure to classify individual products from a high level (low

granularity) going down through several levels of more detail (higher granularity).

Ly GKS SEFYLXS 106208 (GKS &/ hb/ 9bZNMJ) GRS 169 DEI & dzi
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This kind of hierarchical structure is also known as a taxonomy.

The idea is to develop a similar classification scheme (taxonomy) fanftrenation services offered

over the FENIX network.

NOTE Each bthe components in the taxonomy is linkéal a unique identifier for the component.
This enables unambiguous and consistent interpretation by systems (and humans). Whenever a
t NPRdzOG / 2RS A& OflaairTAEBtdS dId yiou ymoayikissim@daNEk 01 ™.

to all other Product Codes also classified in the same brick.

Thefollowing figureshows an outline of what the new data services taxonomy may look like. The

idea needs further elaboration with the partners within the FENIX netwieok.examplethe Figure
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12 does not include any unique identifiers yet for the components. Furthermore, the list of most
frequently used information services and hdhese would map exactly into the taxonomy also

needs further work.

Resultsfrom that elaborationwill be shared in FENIX deliverables that are due later on within the

project.
™ Service 1
» Service category 1 > brick —
- Service n
Service category2? | brick
> Customs
» Status/Event
Software service ——# class . Service 1 . —
Service category 12— —» brick — > Execution
> SeNiCe n > Planning
FENIX Logistics Services Service categoryl — —»  brick

. . > FAMILY
Classification

¢ i —> brick
Data service —» class Service category 2 e

Service category 12~ —» brick

Figurel2 FENIX Logistics Services Classificatiogic Structure example
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Fenix Logistics Services Classification

FAMILY

e - S

optimzation of) customs services

Transpo

& cargo e-documentaion (indl loading list, e-CMR)

Track & trace (incl. stalus)

Track & race (Ind. status)

Cargo monftoring

Trafic M
Dan:
Transport & cargo e-documentation (inc!. loading list, e-CMR|

gement

s Management

Gate management

Emission reduction

Slot management / raservation / booking
TrafMc Management

Dangerou: Management

1'{ Trip & Capaciy planningimatching
Transport & cargo e-documentation (ind. loading list, -CMR)

Emission reducion

s Management

Transport & cargo e-documentation (inct loading list, ¢-CMR

Transpost & cargo e-gocumentation (indl. loading list, e-CMR)

Parking services

Catalogues & KPIs

Tras

Figurel3FENIX LogisticeiSices ClassificatianLogic @ample

The FENIXogistic services that the pilot sitdand their use caséaise most frequentlycould be
2 A0KAY GKS&

grouped intodata services and software services (seeFigure13)®

nsnod & car0n s.dacumentatinn inct Inadina list a.CMR)

&

acCl YA

distinction can be madee.g. in data, planning and execution. In addition, a distinction can then be
ASNBAOS yIYSsE fA]

YIRS 0S0¢SSy

Basic example:

GNBIf ¢

f23Aa0A0a

All data service that provide status information regarding temperature can be found in the Broke

because H of them would have the same Information Service code associated with them in the

broker (regardless of the commercial name each of them may use).
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5.2 Semanticinteroperability and the Useof Standardswithin FENIX

SubActivity 6.5 is responsibl®r creatinga level of semantic interoperability that correlates with
the connector architecture on the one hand and the practical requirements from the pilot sites on
the other hand. To tackle the first correlatipBubActivity 6.5 decided to develop geneaic FENIX
Semantic Model With the generic semantianodel, SubActivity 6.5 ensures that the precise
meaning of exicanged data and informatiois preserved and understood thrghout exchanges

between parties.

Although theFENIX NO K A S O (i eidbiEe stan@alidnyg tie(syntax of the business message
wrapped in theFENIXechnicalmessagea certainlevel ofunderstanding ofwhat is sent is what is
understoock will likely be of advantagefor the organisations communicating with each other
Therefore the semantic modeincludes vocablaries and schemata to descrilmbjects along the
logistic and supply chain, to provide definitions of terms to be used throughout REBIIX
consortium and to give recommendations or suggestions for unambigideargtification of the

objects.

The FENIXgeneric semantic modetstablishesthe basis forinteroperable dataexchanges and

ensures that data elements are understood in the same way by all communicating parties.

5.3 The Development of the FENBe¢manticModel 0 far

The flow of goods and information is permangand in goods logisticthere is a close relationship
between the flow of goods and the information flow, i.e. related to the goods and related to the

transportation activities.

The efficient managemenof the flow of goods within the value chain requires that the right
information is available at the right time, in the right place and in the right quality. An indispensable
prerequisite for coordinating the flow of information is the integration of ltigssservice providers

in the exchange of informationin the digitalised world onthe internet, the physical world merges
with the virtual world creating ahybrid environment ¢ the sccalled Digital Twing delivering

substantial synergies

Only throughthe worldwide unigueness of objects in a uniform semantics, the automatic capture of
objects and the exchaye of information via standardisl interfaces can all the necessary
information be made available in retime to all participants in the horizontalnd vertical value
added chain. However, this camly work if everyone speaks a common language: the language of

harmonisedstandards.
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The more finegrained the information available along the value chajithe better:
1 processes can be made maHicient and effective
{1 can react to disturbances
9 goods can be tracked in time, place and quality
1 the consumer is guaranteed a high level of product quality
To enable this and to get a uniform understanding of the individual entities imitAe2 2 Ra s t 2 3 A a
R2 Y| A Y ¢theddope Kikhg FENIpoject, a model and a uniform description of the entities is
needed. TheFENIXsemantic model, therefore, deals with the basic physical activities such as

transport and handling of goods, where different actors exuaje data.

In order to be able to map the real world in the digital world, there must be a digiial for each

entity. To make this possible, data modelling can be used as a reference and guideline for the
development of the semantic modeln computer science, data modelling describes a procedure for
the formal representation of relevant objects and their attributes and relationships. A model is a
simplified and structurally identical representation of reality. The main goal is to definsauify

the objects to be managed in an information system, their required attributes and the relationships
between the objectsSuch data models usually go through different phases. As of today, we have
developed the first two of four phases. The thirkdgse, the logical phase or implementation phase

has to be done by the pilot sites and the platforms they use. As we use already existing databases,
the fourth phase is currently not relevant for the FENIX projeotir phases of database modelling

are desribedin

Figureld.
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Requirement analysis/ external phase (information structure)

uDetermination of the information needs of the users
uStructuring of this information

Conceptual phase (semantic model)

«formal and structured description of all relevant objects and their
relations to each other (e.g. ERM, UML)

Logical phase (logical/relational model)

wmplementation of the semantic data model into a relational database
model (e.g. relational model)

Physical phase (implementation with software)

uModeling the database structure with a relational database
management system (e.g. SQL)

Figurel4 Phases of database modelling

1. PhaseRequirementsAnalysig External Phase

In the requirements analysis, Wellowed the semantic model of FEDeRAT&R compared it with

the FENIXUseCases In the process, all entities used were extracted from the descriptions and
sequence diagrams of the individual use cases and brought into a common and general Imodel.
order to provide all project participants with a common understanding of the entities, all entities
were describedand a recommendation for identification was develop@tie FENIXéemanticmodel
deals with basic physical activities such as transport and Imndf goods, where different actors
exchange data to coordinate their different activities. The followligure 15 shows the objects
(entities) from the real world, but not yet their relations or their further clustering. This step was

only taken in the subsequent conceptual phase.

® http://www.federatedplatforms.eu/index.php/library/item/milestone2-interim-masterplan
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Figurel5Main concept of the FENS&mantidModd

2. PhaseConceptuaPhase

The formal and structured description of all relevant objects and their relationships to each other is
done in the conceptual phase. This results in a concephaalel (e.g. an entityelationship model).
In order to be able to build up eonsistent consolidateddatabase later on, if necessary, an exact

image of the relevant world must be defined.

For this purpose, all relevant objects and relations between the objects must be captured and

described in a semantic data model. Therefore, ftigeis also called conceptual phase.

Based on the consideration of the FEDeRATED model and the use easd® real world, the
relevant entities as well as the relevant relations between them are collected, analysed and
formulated graphically and textually. For the formulation of semantic data modifferent
modeling languages exist, of which the ErtRglationshipModel is probably the best known. The
Entity-RelationshipModel (ERModel)is used to structure, process and evaluate entities in REeNIX
project. TheFENIXERModel is a representation of the real worllinport is that the representation

is always imperfect because you will always choose to ignore some aspects of reality (that you deem
irrelevant for the problem tobe solved) or physical objects that disappear in a digital world (i.e.

consignment note, invoice, etc.).

A digital dossier cahe seen as an assembly of data sets reprasgrnhe original paper document

For this purpose, objects (entities) from the real world are mapmed their relationships are
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shown. An entity is an individual, distinguishable and identifiable exampleinfshpersons or
concepts of the real or imaginary world. An entity can be anything in the real world, e.g.@pers
(customer, employek a real object (pallet, truck, ..gn organisation(seller, buyer, vendor, supplier,

receiver, sendergtc.

The semartic model is an abstract, formal description and representation of a section of the
"perceived world" in the two projectSENIDand FEDeRATED.

Socalled entity keys can be used to uniquely identify and difféet@ individual entities Entity keys
are ore or more properties of the entity, which together allow unique identifiability. However, this is
often not easilyachievedbecause there is not always a property or combination of properties that
can be used to identify every concrete example of an entity. That is why "artificial" kepsraggily

usedto achieve unique identifiability

The Electronic Product Code (EPCsfarrt) helps in this respect. The Electronic Product Code (EPC)
is a scheme for the universal and individual identification of objects. It contains a worldwide non
overlapping character sequence, with the help of which each object can be uniquely identifie
The EPC can be used to identdynong other thingsconsumer units, cartons and pallets, capital

goods, luggage, documents, returnable transport containers and locations.

It is important that the data content and the data carrier be considered saplrarhe EPC enables
objects to be identified uniquely worldwide, whereas the data carrier stores this information.
A major advantage of the EPC is its independence from data carriers. Depending on the application,

different types of barcode(linear ortwo-dimensionalr the EPC/RFID transponder are used.

3. Phaselogical Phase

In the logical phase, the semantic model obtained before is converted into a relational model (also
relational database model). What was developed in the first three phases épéndent of the

DBMS used later. Therefore, the conceptual database schema is mapped to a logical database
schema.

The created model previously is then extended by technical specifications for theskemeents

(e.g.field formats, identifying search ters.

Since in FENIX already a lot of existing databases are accessed, the semantic model is not converted
into a relational database model. Nevertheless, the interface standard EE@Sronic Product
Code Information Serviceshould be mentioned herewhich enables the exchange of events
independent of the database.
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In order to enable a continuous acquisition of quality and condition relevant data, theabgitg,
sensor and quality data of all participants along the horizontal and vertical value rchait be made
available in reatime. Without standardisation, especially the generated quality and sensor, data
cannot be made available to all authorised actors in the production and logistics processes, both
internally and across companies. Proprietaagd uncoordinated standards make it difficult to
integrate additional companies into the supply chain and require a high degree of coordiriEtien.
information must be exchanged via a standardised, international and indirstgpendent
interface, such sithe EPCIS interface standard (ISO/IEC 19987)

In order to achieve the necessary high transparency regarding processes, inventories and data, in
most casesonly four pieces of information are required:

f WHAT (which objects)

T WHEN (at what time)

1 WHERE (at which location)

T WHY (in what business context)

These four information dimensions describe a business event, talld eventln most 10T cases
the temperature sensor would be ar in the object e.g. the intermodal container. It would reabr
the temperature over a period of time. Then it can send an alert when the temperature crosses or

approaches limits set for the cargo inside the contajieeg.frozen, chilled or ambient ranges).
Events can be created at the beginning, at the end or atyrother points along the value chain.

Two standardised interface descriptions are available for the exchange of data between an EPCIS
repository and the companies. They are of enormous importance because only a standardised
interface makes it possible fategrate new businespartners without much effort to

¢ aid2NB3 RFEGF Ay GKS 9t/ L{ wSLRaAlG2NEBX (GKS 9t/ ¢
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This defines how data can be querjdabth internally and across the enterprise. A humber of
predefined parameters allow data queries to be customised to meet individual needs. This makes it
very easy to filter events by location, product, company, time period, statgsantity of goods or
EDltransactions.
Basicallythere are two ways to query data:

9 For adhoc queries, a query is answered immedigt€'Show me all SSCCs that are to be

loaded on truck XY today").
1 Subscription isused to subscribe to a querythe subscriber automatically reiwes the

results of the query accordingptrules defined by him. This done through the EPCIS
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feedback inteface ("Always transmit to me from Logistics Service Provider XY all those EPCIS

events at the outgoing goods department where my goods are rextid

5.3.1 FENDSemantic ModeRDa 2 @SNJI f f { (0 NHzOG dzNB

This section contains the semantic model, which was developed on the basis of FEDeRATED and
FENIXThe digital twin in the middle illustratgsee Figure16) that it plays a central role in the

model because it reflects the real world in the virtual world and establishes the connection between
the two worlds.On the basis of the described real objects in the ER model, thargic model can

be createdwhich ultimately reflects the digital twins.
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Figurel6 Dependencieand Reflection of the digital twins in logistics

5.3.2 FurtherDevelopmentof the FENIDXSemantic Model

The development of thé&-ENIX6éemantic model is not yet completed. It has to be validated by the
use of the pilot sites and by mirroring tHeENIXsemantic model with the FEDeRATED reference
model. The derivation and therefor recommendation of a common use in terminology and in terms
of common definition is expanding the work by DTLF done so far and should present a step forward
to foster interoperability in transport and logistics in Europence we have made a substantial step
forward in developing the DTLF efforts into the semamtadel and recommendations on the use of

standards.
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Within the upcoming months of the project duration, activity 6.5 will go more into details and create

a feasible and useful semantic modsée Annex | for current status).

5.4 TheFENDRelevant Usef Standardsn Transport and Logistics

The DTLF work result has been taken as a starting point to identify exactly which elements and
components in terms of standards should be used specificallFEdtIXIn this processFENIXnay

well identify other standrds (or elements and components thereof) that may be required to meet
the goals of the~ENIproject andto ensureits seamless connectivity with other programs financed

by the EiropeanCommission(e.g. FEDeRATED: 2H8TM-0119-S).

The following chapteprovides a summary gélevant standards in transport and logistics according
to transport modes.It is not possible to provide a complete overview of all standardisation
organisations, the standards they maintain and an analysis where they sit aafioeis dimensions.
So here in this section, summaryof highly relevant standards organisations looking at BieNIX
Pilot Sites is providedlhe main grouping is by Mode of Transp@md within that it may cover

some of the other aspects mentioned al®
Maritime & Ports
Maritime & Ports (M&P) standards have mostly focussed on physical characteristics of objects.

Several organisations amworking to support and provide common standards and integaco
enable the supply chain,.@ DCSA (Digital Gamer Shipping Association), G$le International

TaskforcePort Call Optinzation'® and Sea Traffic Management initiatives.

There are also a number of standards for information exchanges (e.g. electronic navigation), a

number of which are also considerand implemented for inland waterways.

They recently delivered a number of standards that are first steps towards optimising operations in
maritime and ports and hinterland synchronisation. These standards incorpaateral GS1

standards like GLN (Glddaocation Numbers) and EPCIS (to exchange event information)

1 Relevance foFENIXPilot Sites/Use Cases
o Maritime mode of transport features in several of teENIXPilot Sites e.g. in

Belgium (P&), Italy (Trieste and Genova), Greece and France. In upcoming

1% https://portcalloptimization.org/

! https://portcalloptimization.org/images/Port%20Information%20Manual%203.01. pdf
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deliverables from Activity 4 and Activity 6, there will be documented in more detail
how these standards will be applied (using best practices) in the various Pilot Sites

and Use Cases.
Parcel& Postal

This mode focusses on huge numbers of small items delivered to a very large number of delivery
locations. The very rapid growth in this area (mainly due-@oenmerce) has given rise to numerous
issues in terms of codffective delivery, sustairmlity (congestion, air pollution, carbon footprint

etc.) and cros$order processes.

1 Relevance foFENIXPilot Sites/Use Cases
0 Parcel & Postal standardss defined by organisationike UPU (Universal Postal
Union- is the standardisation body for intertianal Postal traffic) are currently not
in the scopefocus of FENIXPilot Sites/Use Cases. New developments like Scan

Transport from GS1 could also be relevant in the future of sBENI>partners.
Air Cargo

IATA, the main standardisation body in Aiaffic, manages a wide range of standards covering
identification, marking, information sharing as well as physical characteristics. Some of the IATA
standards are enforced by Regulation but IATA also has Recommendeticé that are not
mandatory.IATAalso maintains the Master Operating Plan that describes the standards within the

O2y GSEG 2cfS yiRES LoNRSHoitiag c&goviaAit y GKS LI ad ! ANJ /I NBH
where mandatory. The acceptance of 1ISO 15458eans Air Cargo may beasalessly integrated

with other modes.

NOTEthe approach IATA has chosen to adopt is very similar/the same as the approach adopted in

the CEN efforts described above.

1 Relevance foFENIXPilot Sites/Use Cases
0 The Air Cargo Belgium (ACB) Pilot centnesund deliveries and collections of
transport units to ground handlers, who load or unload them on airplanes. The ACB
Pilot may benefit from implementing the approach described within IATA RP, 1689
and the same goes for the Use Case involving Malpen#alin Once they make
their decision, these will be documented in the relevant deliveraldas in Activity

4 and Activity 6.
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Road
There is also a wide range of standardisation organisations active in the Road mode.

Probably the most important standarin road transportation is the scalled CMR (‘Convention
Relative au Contrat de Transport International de Marchandises par la R2utdhey have

protocols for electronic CMR documents (eCMR).

Another standard is the IRU eCMR is keen to support glopeh data standards for the
identification of locations, involved parties, transport units and so on. Interoperability among the
eCMR solution providers is another area for standardisation. GS1 has recently kicked off an initiative

with a number of the lagest eCMR solution providers (including IRU Rigitransit consortium

1 Relevance foFENIXPilot Sites/Use Cases
0 The Trieste Pilot and Dutch Pilot include Use Cémsgglan to implement eCMR.

Rail

In rail, there is a multitude of standards and technical specifications relatethdotechnical
characteristics of objects. In Eurgp€EN is primarily responsiblRail appears to have adopted
mostly/exclusively raispecific standards especially when looking at standards for the flow of

goods/cargo via the rail mode.

1 Relevance foFENIXPilot Sites/Use Cases
0 There are several Pilots and Use cases wHiNIXhat feature rail transportation.
Within those Pilots, it will be investigated the possibility of building upon the

standards described above.
Inland waterways in EU (European Union)

Since 2005, the EU RIS Directive for River Information Services (RIS) provides awiderope
framework for the harmonised implementation of information services to support traffic and
transport management in inland navigation, including interfaces to other modes of transport. RIS are
the waterway transport equivalent ofTS SESARVTS ERTMSTHE EUROPEAN RAIL TRAFFIC
MANAGEMENT SYSTEM) used in other modes of transport.

2 https://sva.nlffiles/bva_sva/downloads/20192/6041%26%20CMR/erdrag%20Engels%20
%20A4%20web. pdf
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http://www.pionira.be/nl/news/39-e-documents-single-window-initiative
https://en.wikipedia.org/wiki/Intelligent_transportation_system
https://ec.europa.eu/transport/modes/air/sesar_en
http://www.imo.org/en/ourwork/safety/navigation/pages/vesseltrafficservices.aspx
http://www.ertms.net/

Other standards are Inland ECDIS (see D2.ER), (Electronic Ship Reportiry)d Inland AIS

current navigation dta, Vessel Tracking and Tracing Standall anéfGDC

1 Relevance foFENIXPilot Sites/Use Cases
o FENDRilots may implement some dfiese standardi the relevant Pilots, e.g. P&G
in Belgium and the French Pilot.
Multi-modal
BIC Bureau International des Containgtis an organisation specifically targeted at standards related
to the intermodal containers. They cover almost exclusively the physical characteristics of the
containers. BIC iss the organisation responsible worldwide for the unique identification of the
container (the Bl€ode). GS1 supports the BIC code within the EPCIS standard for the exchange of
Event information (what happened, where did it happen, when did it happen ahg aid it
happen?).

1 Relevance foFENIXPilot Sites/Use Cases
0 Several of theFENIDXPilot Sites and Use Case rely on transportation of intermodal
containers e.g. P& in Belgium, Furnitz in Austria, Trieste in Italy and the French
Corridor Pilot. These Pilot Sites will use the BIC code standard to identify the
containers unambiguously they handle and to track their movements through the
Pilots.
FIATA
FIATA Ifternational Federation of Freight Forwarders Associajidssa global organisation for
freight forwarders and is responsible for a number of standards related to the FIATA Way Bill (a
standard and FIATA Intellectual Pesty). FIATA has embarked on a journey towards Digitalisation
of Freight Forwarding. Within that context, FIATA is looking to leverage open global data standards.
FIATA and GS1 have entered into a collaboration on that topic. Freight forwarders are well

positioned to promote common standards across modes of transport.

1 Relevance foFENIXPilot Sites/Use Cases
0 There are severdENDPilots covering modes of transport where freight forwarders
play a major role, think of maritime transportation and air cargo. Bills of Lading (BoL)
and Airway Bills feature in Pilots like P&G and Air Cargo Belgium in Belgium, Firnitz
in Austria and Trige in Italy. The Dutch Pilot Site is built entirely around freight
forwarders and their business services.
ISO standards

ISO/TC204Intelligent transport systemsseekto fill a role focusing on data exchange needs for the
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http://www.ris.eu/expert_groups/eri
https://www.bic-code.org/
https://fiata.com/home.html
https://www.iso.org/committee/54706.html

international supply chain, including data needs for the interface with all modes of transport. Those

needs are essential for transport information and control systems.

Another relevant standard is 1SO technical specificati®®/TS 24533:20F2 4Ly St f A ISy

systemsg Electronic information exchange facilitate the movement of freight and its intermodal

l.j
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interfaces through the supply chain or those data items related to data sharing that deal specifically
with the key pieces of transport information critical to getting the goods to the marketplace without
RSfle&d ¢KSNBEFT2NBx (GKS AYyUiSNFIOAy3I Y2RSaQ RI G

to ensure efficiency and security from end to end.

ISO/B 24533 allows electronic data sharing through mtmgnany relationships between supply
chain partners, which will help ensure sustaining standards. The seamany relationships also
guarantee that data initiated by the first partner will allow othereers equal access and can help

customs agencies to access data early in the progress of goods coming through the supply chain.

Although the technical specification contributes to removing bottlenecks in data exchange, it was its

predecessor the Univeral Business Language (UBLhat started the trend.

Published adSO/IEC 1984%IT applications in transport: UBL V 2.1 1SO/1B845:2015), the
standard is a generic data interchange language that allows disparate business applications and

trading communities to exchange information along their supply chains using a common format.

ISO/IEC 19845:2015 specifies the OASIS UniversiaeBs Language (UBL), which defines a generic
XML interchange format for business documents that can be restricted or extended to meet the

requirements of particular industries. Specifically, UBL provides the following:

1 A suite of structured business @jts and their associated semantics expressed as reusable
data components and common business documents.

1 A library of XML schemas for reusable data components such as "Address", "ltem", and
"Payment”, the common data elements of everyday business documents

1 A set of XML schemas for common business documents such as "Order", "Despatch Advice",
and "Invoice" that are constructed from the UBL library components and can be used in

generic procurement and transportation contexts

ISO/IEC 1998¢overs he EPCIS standard originally developed by .G3is standarchas been
adopted as an ISO standard first in 2015 and updated in 2017.

ISO/IEC 19987:2017 defines Version 1.2 of EPC Information Services (EPCIS). TE®Gtfalis to

enable disparate applications to create and share visibility event data, both withinaarass
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https://www.iso.org/obp/ui/#iso:std:iso:ts:24533:ed-1:v1:en
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https://www.gs1.org/epcis
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EPCIS enables trading partners to share information about the physical movement and status of
products as they travel throughout the supply chgifrom business to business and ultimately to
O2yadzYSNEP® L KSILBKEINBD SHKIKRSI VRKEKEE |jdzSaldAazy
regulatory demands for accurate and detailed product information.

This sharing is aimed at enabling users to gain a shared view of physical or digital objects within a

relevant business context.

EPCI$% intended to be used in conjunction with the GS1 Core Business Vocabulary (CBV) standard.
The CBV provides definitions of data values that may be used to populate the data structures
defined in the EPCIS standard. The use of the standardised vocabuleiged by the CBV standard

is critical to interoperability and critical for querying of data by reducing the variation in how

different businesses express common intent.

ThisISO/IEC 1545&andard is foundational in the area that ISO referstddsy F 2 NX¥Y' I G A2y (S OK
T Automatic identification and data capture techniques! YA lj dzS8 ARSYGATFAOI GA2Yy ¢

currently consists of six parts:
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Part 1: Transport Unit

Part 2: Registration Procedures

Part 3: Common Rules

Part 4: Individual Produstand Product Packages
Part 5: Individual Returnable Assets (RTI)

=A =4 =4 4 -4 =

Part 6: Groupings

Above, it has already referred to 1ISO 15459This part of ISO 15459 is of particular interest to the
FENIXefforts because correct handling of transport units is at tleeyvcore of all Transport and

logistics processes.

1 Relevance foFENIXPilot Sites/Use Cases

0 As mentioned aboveFENIXwill build upon available standards to achieve the
economies of scale and networking effects (and accelerated adoption that comes
with it) that is at the core of the DTLF federative infrastructure building block
GCSRSNIY GA2YY bSig2 NALIS2SINI Laf 21 (dFi2ANSYWEA £l Ra | LASS
value and supply chains have adopted ISO standards widely all over the world.
Leveraging the ISOastdards mentioned here within thEENDPilots and Use Cases,
will enable the stakeholders connected via tRENIXetwork to much more easily
connect and work with all those stakeholders who have already implemented those
ISO standards.

5.5 Glossary

As a resli of the input gathering from the partners, from the market and academic sources a long
fAadg 2F¥ GSNya KIFI&a oSSy 3IFGKSNBR® ! RNITFG 0O2ya$
Annex Il of this document. This serves as a basis to ensure that actarrhe understood in the

same way across all pilot sites and countries.

The glossary contains definitions and explanations of abbreviations from the world of logistics and
IT. Stakeholders and players in the context of FENIX and in general will ndinghlyoncrete
descriptions, but they will also be put into a wider context. The glossary also deals with the

definition of information and messages in digital data exchange.

This list might not be exhausted but it is an attempt to create a common undelistguof terms and

definitions And that is what the logistic market is requesting for several years.
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6 Pilot Site/lUse Case Analysis

The main part of the deliverable is dedicated to the work done so far together with pilot partners

and GS1 member organisatis in Austria, Belgium, France, Greece and Spain. Even though the use

of standardised messages between parties in terms of logistic process information might not being

in scope of theFENIproject ¢ according to theFENIDarchitectureq it is necessarya understand

the pilot use cases to recommend the use of standards. The pilot analysis found in chapter 6 is the

best method to meet the demands of this deliverable and also the demand of the DTLF building

0f 201 G¢NHzZ GSRXZ &l TS ath guility deScOdaNBETLFASE2 répSriilya 2 F (1 K S

G5 4 cliudigdf ehdusers do not necessarily provide data of sufficient quality. The
infrastructure can provide data quality validation mechanisms and feedback taserd to increase

data quality should b&IN2 @A RS R d €
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distinctions as to expectations regarding data shared across and (temporarily) stored by a node of

the infrastructure. Data quality is defined:by

1 Completeness.

0 A data set contains all relevant elements for a particular infrastructure service. For
instance, a data set representing a booking should clearly specify totals of the cargo
to be transported.

1 Consistency.

o Data sets of two sourcagflecting the same physical situation needs to be identical,
e.g. weights of containers provided by a stevedore should be identical to the weights
of the same container provided by a pearrier or shipper.

1 Unambiguous.

0 A data set can only be interpretedd one way with agreed semantics, e.g. total
weights should be clearly specified by unit specifiers, currencies by monetary values,
and date/time by time zone indicators.

Y Correctness.

0 A data reflects a reakorld situation of goods movements and partiesdlved: a
physical object like cargo or transport means carabenly one locationat a given
time andcapacityof those objectscanonly be usedonceduring a time interval. For

instance, a container can onlge at one location at a time and a truck has a
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maximum capacity (expressed in for instance maximal weight or volume of the

cargo)é
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detailed standardisatiorand interoperability mapping of loc&IENIPilot Site. The contributions of

this request intend to identify the stakeholders that need to exchange information, what business
process steps are taken (andvitnich sequence), and what information is exchanged (and between

which parties) to support each business process step.

¢KS O2yGNROGdziA2Yy aQ LidzNlLIStarRlardishtiarand [BterdperabiitgGrou KS 2
to find and analyse the standardsirrently used (if any) as well as identify potential opportunities

for applying standards for the benefit of the Use Case partners withilFENIX A f 2 G Q& RA FF S NE
Cases. Furthermore, the contributions would enable identifying commonalities acitieseint

platforms and stakeholders and help to propose best practices from the various pilots.

6.1 Recommendations on the use of standards

Thebelow sections and paragraphs of this chapter provided information on the uséSAa8d To

BE) of (global) standds for each of the Pilot Sites. One conclusions we may draw from the- stock
take above is that adoption of (global) standards is quite limited across the wide range of Transport
& Logistics operations and services executed byRBEBIIDpartners. Some data standards (e.g. IMO
vessel number) are widely adopted within the Use Cases that need to identify the maritime vessel as
part of the operations and services. In same cases (e.g. Customs Clearance) there are legal

obligations to use spdic identifiers for specific objects (e.g. MRN, EORI).

At this stage in thé&-ENIproject, the majority of the various pilot use cases are not able to provide

information on their plans to adopt (more) global standards within their operations and services

In this section weprovide asummary of the actors, objects and Information Exchanges (Generic
Flows) and recommendations for the usegbébal data standards for them even though this work is

not exhaustive and has to be further elaborated in the upcwmihonths.

We provide this summary in tabfermat as that allows providing a lot of information in limited

space ensuring the reader can more easily keep the overview over it all.

Table2 covers the actors. Within thEEND®Pilots and Transport & Logistics industry organisations
YR AYRAQGARdzZ fa dzaS YIyeé RAFFSNBYG GSN¥a F2N GKS
names. This list aligns with the semantnodel presented in chaptes.3 and Annex | in this
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document.

Table2 Recommendations summary regarding actors

Actors

Alternate terms used \ithin FENIX

Recommended Identifief

Purchase manager

Procurement manager, Buyer

Internal identifier or
ISO/IEC 15418/GSRN

Sender

Seller, Customer

ISO/IEC 6523/GLN

Recipient

Buyer, Customer

ISO/IEC 6523/GLN

Road Carrier

Haulier, Truck operator

ISO/IE®523/GLN

Rail Terminal

Terminal operator, Logistics Cluste

ISO/IEC 6523/GLN

Rail Carrier

Train operator, Rail undertaking

ISO/IEC 6523/GLN

Freight Forwarder

No alternatives

ISO/IEC 6523/GLN

Port Terminal

Maritime terminal,

Terminal operator

ISO/IE®523/GLN

Shipping Line
(Offshore/Deep Sea)

Ocean Carrier, Maritime Carrier

ISO/IEC 6523/GLN

Terminal Operator

Rail Terminal

ISO/IEC 6523/GLN

ISO/IEC 6523/GLN (if

Operator No alternatives organisation)
ISO/IEC 15418/GSRN (if persg
Shipping Agent Shipger ISO/IEC 6523/GLN

Port Community

Cargo Community System

ISO/IEC 6523/GLN

System PCS
SCM Domain No alternative No recommendation
Rail Domain No alternative No recommendation

Logistics Control

Tower

Multi Modal transport management|
Logistics Control Centre,
4PL

ISO/IEC 6523/GLN (if referrin

to organisation responsible for

the function)

Corridor Management

No alternatives

ISO/IEC 6523/GLN

% The list of terms included in this columnnist A y i Sy RS R

0SS O2YLINBKSyar@gSsST

confusion caused by the lack of use of common terminology (semantics).

% |dentifiers recommended are GS1 ID Keys unless another responsible organization is mentioned
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Platform

Warehouse operator | Distribution & Consolidation @&e ISO/IEC 6523/GLN
National Single
_ No alternatives No recommendation
Window
Customs Authorities No alternatives No recommendation
ISO/IEC 6523/GLN
) (towards economic operators)
Customs Broker No alternative
EORI (towards
MS Authorities”®)
Inland waterways
_ Barge operator ISO/IEC 6523/GLN
carrier
Inland waterways _
) Barge terminal ISO/IEC 6523/GLN
terminal
Port Authority No alternative ISO/IEC 6523/GLN
Transport Visibility
) No alternative ISO/IEC 6523/GLN
Provider
Short Seaperator No alternative ISO/IEC 6523/GLN

Vessel Tracking AIS (Automatic Identification Syster]
_ _ _ ISO/IEC 6523/GLN
Service provider provider

Maritime
) _ No alternative ISO/IEC 6523/GLN
Transhipment Point

Terminal Operating

System (TOS)

No alternative ISO/IEC 6523/GLN

ISO/IEC 6523/GLN (if referrin

PalletManagement Pool management o )
to the organisation responsible
Container Asset ISO/IEC 6523/GLN (if referrin
Pool management o )
Management to the organisation responsible
Other relevant ) _
N No alternative No recommenda&bn
authorities
Distribution Cente Warehouse ISO/IEC 6523/GLN

5 Member State Authoritiesnclude Customs, but also other authorities such as VAT, excise and other border

control agencies
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(DC)

NOTE For some kinds of facilities (e.g. intermodal container related) various identification schemes
exist, some of which also maintain a database with some information relevant for the facility.
Unfortunately, almost invariably the various identification sefes and associated database (even

when looking at a single scheme) use multiple different identifiers for the exact same facility.

The records for each of those identifiers in general are inconsistent / conflicting with each other.

A common unambiguous édtifier used across all of the identification schemes (and associated
databases) would allow to much more easily link all of the records that described the exact same
facility together. In turn, that would allow the stakeholders involved to significasiégn up those
records (e.g. consolidate duplicate records and/or link to other databases/services that can ensure
the values in important datelements of the records can always be kept in synch with the
GFdz K2NAGF GABSe RIEGEFEOFASKNBO2NRAL ®

In the previougparagraphs and table, we cleared showed the partners involved ir-Eilpilots

have to identify a plethora of different locations and parties/entities/systems.

In addition, the partners involved in tHeENIpilots need to identify a multitude of objects as part
of their daily operations in order to execute their tasks effectively and efficiently as well as to comply

with various regulations.

Unambiguous common identification of these objects, locations antities will eliminate the
confusion that is commonplace in current Transport & Logistics operationsabie 3, we
recommend some global standard identification scherfa the objects that the partners use within

the context ofFENIXpilot Use Cases.

Table3 Recommendations summary regarding different objects

_ Recommended
Objects : -
identification key scheme

SKU (material) item ISO/IEA54596/GTIN

Semifinished goods ISO/IEA54596/GTIN

Liquid Mass No recommendation

Ingredient List No recommendation

Product

Raw & pack materials ISO/IEA54596/GTIN

Finished Goods ISO/IEA54596/GTIN
Persons Transport FENIUse Case do not require

(Passengers) identification of Passengers
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Objects

Recommended

identification key scheme

Transport Units

Intermodal Loading Units

ISO 154591&5/UIRR ILdode

GIAIl or GRAI
Container ISO/IEC 15459/SSCC
Cases ISO/154591/SSCC
Layers No recommendation
Pallet net No recommendation
Gross No recommendation

Full container loads

No recommendation

Boxes ISO/IEC 15459/SSCC
Pallets ISO/IEC 15459/SSCC
Vehicles® 1ISO/154591/SSCC
Load Units ISO/154591/SSCC
Tanks / Tanktainers ISO/154591/SSCC
TEU / Intermodal containers ISO/154591/SSCC

Container ISO/IEC 15458 / GRAI or GIAI
ISO/IEC 15458 /*"*8
ISO/IEC 15459/ BIC code

ISO/IEC 15458/ VIN (Vehicle

Rail Wagons

Intermodal Container

Identification number) / license plate

Transport Equipment Swap Bodies

number
or GIAI
ISO/IEC 15458/ VIN / license plate

Single Deck Road (SDR) number

or GIAI

'®Vehicles transported as cargo on some transport meang. ferries, trains).

7 http://www.thewebtrain.co.uk/uic
vkn/#:~:text=The%20UIC%2FERA's%2fjiean%20Vehicle,%22A%2D0OBB%22)

'8 https:/Avww.era.europa.eu/sites/default/files/library/docs/recommendation/013rec1005_

recommendation_annex1_en.pdf
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Objects

Recommended

identification key scheme

Double Deck Road (DDR)

ISO/IEC 15458/ VIN / license plate
number

or GIAI

Tilt or Curtain sider

ISO/IEC 15458/ VIN / license plate
number

or GIAI

ITML(Intermodal)

ISO/IEC 15458/ GIAI

Tankers for liquid / tanktainers

ISO/IEC 15458/ BIC / GIAI

Semitrailers

ISO/IEC 15458/ VIN / license plate
number

or GIAI

BOX trailer

ISO/IEC 15458/ VIN / license plate
number

or GIAI

Mega trailer

ISO/IEC 15458/ VIN / license plate
number
or GIAI

Trailer

ISO/IEC 15458/ VIN / license plate
number
or GIAI

Road trailers

ISO/IEC 15458/ VIN / license plate
number

or GIAI

Mafi

ISO/IEC 15458/ VIN / license plate
number

or GIAI

Intermodal Loading Units

ISO/IEC 15458&5/GIAl or GRAI

ULD (Unit Load Devices)

ISO/IEC 15458/ IATA ULBD

Transport Means

Rail Locomotives

ISO/IEC 15458/ EVN

Maritime Vessels

ISO/IEC 15459 /IMO vessel number

Barge

ISO/IEC 15458 / ENI
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Objects Recommended
identification key scheme
ISO/IEC 15458 /VIN / License Plate
Road Trucks Number
or GIAI
ISO/IEC 15458/ VIN / License Plate
Road Tractors Number
or GIAI
Short Sea Vessels ISO/IEC 15458/ IMO vessel number
ISO/IEC 15458/ VIN / License Plate
Tractors Number
or GIAI
ISO/IEC 15458/ VIN / License Plate
PCU® Number
or GIAI
ISO/IEC 15458/ VIN / License Plate
Vans Number
or GIAI
Maritime Vessels ISO/IEC 15458/ IMO vessel number
Train No recommendation
ISO/IEC 15458 / Aircraft registration
Aircraft /
tail number
Inland Barges ISO/IEC 15458/ ENI number
_ Shipment ISO/IEC 15456 / GSIN
Transport Groupings
Consignment ISO/IEC 15418GINC
Consignment Notes
Documents BoL, CMR, CIM, AWB, manifes ISO/IEC 1541&DTI
etcetera

Now that we indicated how to identify individual objects, locations and entities with common

unambiguous identifiers, we will turn to how to use them in information exchanges to ensure the

' passenger Car Unit aka Passenger Car Equivalent (PCE).
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partners involved in the exchanges are referring to the same ofjjémtations and entities. In turn,
that ensures thatwhat is sent is what is understoadin line with the EIF semantic interoperability

objective.

Table 4 indicates the main identification schemes that could / should / must be used based on
global, regional or sectespecific standards within the information exchanges among stakeholders

involved in theFENDpilot use cases.

Table4 Recommendations summary regarding different process stégentification keys

Generic flow ToBe ID Key (recommendatiof?)

ISO/IEC 1541&DTI oiSO/IEC 15456/ GSIN'

Create Goods Buy/Sell Order (for the Order)
ISO/IEA54596/GTIN for Products
ISO/IEC 15456/ GSIN (for the shipment)

ISO/IEC 15459/ SSCC (for the transport units

ISO/IEC 15456/ GSIN;

ISO/IEC 1541&INC (per consignment) linkeg

to GSIN;
ISO/IEA54596/GTIN (linked to HS codes fo

BookShipment

Create Transport Plan
Customs);

ISO/IEC 6528LN (from/to locations and
Consignor/Consignee)
ISO/IEC 15458SSCC

ISO/IEC 1541&INC (per consignment);

ISO/IEC 6528LN (from/to locations and

Book Consignment/s _ _
Consignor/Consignee)

ISO/IEC 15459/ SSCC
BICJISO/IEC 15456/ GSIN|SO/IEC 15418 /
GINCJSO/IEC 652&LN

Empty Container to Sender (of Gis)

* The ID Keys mentioned in this column represedm most relevant identifiers. In general, several other
identifiers and/or global data standards will also be used within these information exchanges.
! Reconmended for eCommerce where oneder becomes onehipment. In business to businesslers may

getconsolidated before despatched as shipmdntthat case GDTI should be used for the order.
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Generic flow

ToBe ID Key (recommendatiof?)

Empty Container Receipt confirmation

BICJISO/IEC 15456 /GSIN|SO/IEC 15418 /
GINCJSO/IEC 6528LN

Gather Customs Clearance data & documen

ISO/IEC 154568 / GSIN; HS codd§O/IEC
15418 F*

ISO/IEC 6528LN (Legal Entity/Economic
Operator);

ISO/IEC 1541&DTI (for each document);

ISO/IEC 15459/SSCC

Send Despatch Advice

ISO/IEC 15459/ SSCCSO/IEC 1515459GSIN

Share train Composition

ISOIEC 15459 4&%VN (for wagonand
locomotives)

embedded in GIAI if RFID tagged

Train Arrival confirmation

No recommendation

Assign Consignment to Carrier

ISO/IEC 1541&INCJSO/IEC 6528LN

Generate transhipment orders for terminals

ISO/IEC 1541&INC, BIC, GSISO/IEC
6523/GLN

Carrier confirms acceptance of Consignmer

ISO/IEC 15418BINCJSO/IEC 6528LN

Terminal accepts and confirm order

ISO/IEC 15418FINCJSO/IEC 154568/ GSIN;
ISO/IEC 652&LN

Stock keeping unit (SKU) pallet quantity upde

ISO/IEC 15456 /GSIN; SSCISO/IEC
6523/GTIN

Dock/Slot Booking

ISO/IEC 6528LN JSO/IEC 1541&DTI

Slot Booking Confirmation

ISO/IEC 15418DTIJSO/IEC 652&LN

Confirm Consignment departure

ISO/IEC 15418FINC; BIGSO/IEC 652&LN

2 MRN: Movement Reference Number; https://www.customssupport.com/en/news/whatement

referencenumbermrn-and-why-do-i-need-one
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Generic flow

ToBe ID Key (recommendatiof?)

Confirm Transport Meardeparture

ISO/IEC 6528LN for arrival and departure

points;

ISO/IEC 15418&BINC for consignments;
Transport Means ID Key

ISO/IEC 154568/ GSIN for individual shipment

Report status / Progress

ISO/IEC 154568/ GSIN|SO/IEC 154185INC,

BICJSO/IEA54591/ SSCC

Share transport means position

Truck Licence Plate; VIN;
IMO Vessel Number;
Barge ID (ENI);

Rail Vehicle ID (EVN)

Confirm Consignment delivery

ISO/IEC 154185INC
BIC;
ISO/IEC 154568/ GSIN (for individual
shipments);
ISO/IEC 15459/ SSC(for transport units)

Confirmation Container delivery

ISO/IEC 6528LN;
BIC;
ISO/IEC 15418B5INC
ISO/IEC 15456/ GSIN (for individual

shipments)

Confirm Transport Means arrival

Transport Means ID Keh\5O/IEC 6528LN

Confirm return of emptyontainer

BICJISO/IEC 15418INCJSO/IEC 15456/
GSIN

Confirm Transport Plan execution complete

ISO/IEC 154568/ GSIN

Close Transport Plan execution; start financi

settlement for logistics service

ISO/IEC 154568/ GSIN

Confirm shipment delivery

ISO/IEC 6528LN;
ISO/IEC 15459/ SSCC (established
partnerships)
ISO/IEC 15459&6/ SSCC + GTIN {aoc

partnerships)
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Generic flow ToBe ID Key (recommendatiof?)

ISO/IEC 6528LN; SGLNSO/IEC 154185INC,;
BIC;

Confirmation Container loaded

Transport means ID;

EVN (if loaded on Rail wagon)

ISO/IEC 154568/ GSINJSO/IEC 154185DTI,
ISO/IEC 15418EINC

Gather Customs Clearance data & documen

ISO/IEC 15458&5/ GIAI /ISO/IEC 154185DTI

Register eSeal (TBD);
Transport equipment ID (BIC; ULD)
Confirmation Container sealed BIC|SO/IE®G523/GLN
Submit Customs Declaration ISO/IEC 15456/ GSIN|SO/IEC 154185INC;
MRN
Confirmation Container delivery BICJISO/IEC 6528LN
ISO/IEC 15418DTI (manifest ID Key);
Share Cargo Manifest ISO/IEC 15418BINCJSO/IEC 15456/ GSIN;

ISO/IEC 15459/ SSCC; BIC

ISO/IEC 6528LN: SGIR ISO/IEC 15456/

GSIN:; BIC;
Confirmation Container offloaded

EVN (if loaded on Rail wagon)

ISO/IEC 6528LN; SGLN; BIGO/IEC 15418/
Confirmation Container departure GINCJSO/IEC 15456/ GSIN|SO/IEC 15459
485/ GIAI;

Share Customs Declaration data & documen ISO/IEC 15456/ GSIN|SO/IEC 154185INC

ISO/IEC 15458&5/ GIAI /ISO/IEC 154185DTI
Deregister eSeal (TBD);
Transport equipment ID (BIC; ULD)

# SGLN: Serialised GLN is used to identify highly specific locations such as berth positions, container yard

storage locations etcetera).
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Generic flow

ToBe ID Key (recommendatiof?)

Confirm Container unsealed

BICJISO/IEC 15418BINCJSO/IEC 15456/
GSINJSO/IEC 15459/ SSCC

Register Discharge Events

ISO/IEC 6528LN (locations)SO/IEC 15456/
GSINJSO/IEC 15458&5/ GIAI; BIC

Prepare Digital Delivery Notes

ISO/IEC 6528LN (trading partners)SO/IEC
154596/ GSINJSO/IEC 15459/ SSCASO/IEC
15418/GDTI;

Forward Shipment (e.g. Container) to

Warehouse Operator

ISO/IEC 6528LN (locations)SO/IEC 15456/
GSINJSO/IEC 15458/ SSCC;
ISO/IEC 1545885/ GIAI; BIC; other

equipmentID

Confirm Container forwarding

to Warehouse Operator

ISO/IEC 6528LN; BIQSO/IEC 1545885/
GIALISO/IEC 15418INCJSO/IEC 15456/
GSIN

Issue Custom Clearance ID

Customs Authority specific ID
linked to MRN

Generate and Send Digital Delivery Notes

ISO/IEC 6528LN (locations)SO/IEC 15456/
GSINJSO/IEC 15418 DTH{SO/IEC 15459/
SSCC;
ISO/IEC 15458&5/ GIAI; BIC; other

equipmentID

Generate Container Delivery Piglvice

BICJISO/IEC 15456/ GSIN|SO/IEC 15418/
GINCJSO/IEC 652&LN

Generate Unique Vehicle Access Code

ISO/IEC 1541&INC; Transport Means ID Ke

Access Code will not be standardised

Notify Critical/Other Authorised Parties

ISO/IEC 6528LN; BIQSO/IEC 154185INC;
ISO/IEC 154568/ GSIN

Issue Preforma Invoice

ISO/EC 6523ELN]SO/IEC 15418/ GINC;
ISO/IEC 15458/ GSINJSO/IEC 1541&DTI

Issue elnvoice

ISO/IEC 6528LN]SO/IEC 15418/ GINC;
ISO/IEC 15456/ GSINGDTI
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Generic flow ToBe ID Key (recommendatiof?)

ISO/IEC 6528LN]SO/IEC 15418/ GINC,;
ISO/IEC 15456/ GSINISO/IEA5418/GDTI
Issue Declaration of Origin ISO/IEC 15418/GDTSO/IEA54596/GTIN

ISO/IEC 15418/GDTHO/IEC 15418/ GINC;
ISO/IEC 15456/ GSINSO/IEC 6528LN (for

Receive dnvoice

Generate Transport Order o _ _ _
picking location and delivery location and

trading partners);

Generate MRN Issued by Customs Authority
specific to the Customs Authority
ISO/IEC 15418/GDTSO/IEC 6528LN (for
Notify for Payment Clearance trading partners)]SO/IEC 15418/ GINC; ISO/I
154596/ GSIN
ISO/IEC 15418/ GINC; ISO/IEC 154%9SIN
ISO/IEC 15418/GDTI
ISO/IEC 15458&5/GIAl; BIC; other equipmen
ID

ISO/IEC 6528LN (for picking location and

Assign Truck Driver to collect Cargo

for distribution to consignee

delivery location and trading partners);

VIN; Truck Plate Number

All ofthe above recommendations are completely independent of whatever exchange syntax or data

transfer protocol the communicating partners may use.

In practice, communicating partners use an extremely wide range of syntaxes and papé&udfic
implementation d syntaxes and protocols. That seriously hampers the objective of easily connecting

with new supply chain and transport & logistics partners.

Table5 provides recommend 1 A 2 ya F2NJ AYVF2NXYI GA2y SEOKIy3ISa ol ¢
The usage of this messages are always dependent on the supply chain processes and could therefore
varies from case to casélnfortunately, there are not yet any standards for structuridBl (e.g.

JSON in RESTfull context) in a similarly rigorous manner. Therefore, we cannot recommend any

syntax standards for specific information exchanges using the APl approach.

We can however recommend all APl make use of JSON formats that allow ghéwkinAPI
exchanges follow the rules agreed for the specificéehange. Standards like JSONallow such
GNHAKS O] Ay 3Aé @
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Table5 Recommendations summary regarding different process gt€mnmunication exchange messages

Geneic flow** EDIFACT / EANCOM XML EPCIS
Create Goods Buy/Sell
ORDERS ORDER Not applicable
Order
Book Shipment IFTMIN Transport Instruction Not applicable
Create Transport Plan IFTMIN Transport Instruction Not applicable

Book Consignment/s

IFCSUM / IFTMBF

Transport Instruction

Not applicable

Empty Container to Sende

Transport Status

IFTSTA o Observe
(of Goods) Notification
Empty Container Receipt Transport Status
IFTSTA Observe
confirmation Notification
Gather Customs Clearang _ _ _
Not applicable Not applicable Not applicable
data & documents
Send Despatch Advice DESADV Despatch Advice Observe
Share train Composition Not applicable Not applicable Aggregate
Observe

Transport Status

Train Arrival confirmation IFTSTA o (at level of wagons /
Notification _
locomotive)
Assign Consignment to _ _
_ IFCSUM Transport Instruction Not applicable
Carrier
Generate transhipment _ _
_ IFTMIN Transport Instruction Not applicable
orders for terminals
Carrier confirms _
Transport Instruction .
acceptance of IFTMBC Not applicable
_ Response
Consignment
Terminal accepts and Transport Instruction .
IFTMBC Not applicable

confirm order

Response

' The usage of this messages are always dependent on the supply chaissesand could therefore vary

from case to ase.
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Geneic flow** EDIFACT / EANCOMN XML EPCIS
Stock keeping unit (SKU _
_ DESADV Despatch Advice Observe
pallet quantity update
_ Transport Pickip _
Dock/Slot Booking IFTMBF Not applicable
Drop-off Request
Transport Pickip
Slot Booking Confirmation IFTMBC Drop-off Not applicable
Confirmation
Confirm Consignment Transport Status
IFTSTA Observe
departure Notification
Confirm Transport Means| Transport Status
IFTSTA o Observe
departure Notification
Transport Status
Report status / Progress IFTSTA o Observe
Notification
Share transport means ) Transport Status
- Not Applicable o Observe
position Notification
Confirm Consignment Transport Status
_ IFTSTA o Observe
delivery Notification
Confirmation Container Transport Status
_ IFTSTA o Observe
delivery Notification
Confirm Transport Means Transport Status
_ IFTSTA o Observe
arrival Notification
Confirm return of empty Transport Status
IFTSTA / RETANN Observe

container

Notification

Confirm Transport Plan

Transport Status

_ IFTSTA o Not applicable
executioncompleted Notification
Close Transport Plan
execution; start financial Transport Status .
o IFTSTA - Not applicable
settlement for logistics Notification
service
. _ _ Transport Status
Confirm shipment delivery IFTSTA Observe

Notification
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Geneic flow**

EDIFACT / EANCOM

XML

EPCIS

Confirmation Container

loaded

IFTSTA

Transport Status

Notification

Observe

Gather Customs Clearand

data & documents

Not Applicable

Transport Status

Notification

Not applicable

Register eSeal

Not applicable

ConfirmationContainer

sealed

IFTSTA

Transport Status

Notification

Aggregate

Submit Customs

Declaration

Not Applicablé&

Not Applicable

Not applicable

Confirmation Container

Transport Status

IFTSTA / IFTMAN Observe
delivery Notification
Share Cargo Manifest IFCSUM Transport Instruction Not applicable
Confirmation Container Transport Status _
IFTSTA o Disaggregate
offloaded Notification
Confirmation Container Transport Status
IFTSTA Observe

departure

Notification

Share Customs Declaratig

data & documents

Not Applicable

Transport Instruction

Not applicable

Deregister eSeal

Not applicable

Confirm Container

Transport Status

IFTSTA o De-consolidate
unsealed Notification
_ _ Transport Status _
Register Discharge Event IFTSTA - De-consolidate
Notification
PrepareDigital Delivery )
DESADV Despatch Advice Observe

Notes

* |n general, Customs authorities (even National Single Windows) use Member State specific electronic.
declaration submission approaches. Some are similar to EDIFACT approach, but they do not follow standard

formats common across Member States.
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Geneic flow** EDIFACT / EANCOMN XML EPCIS

Forward Shipment (e.qg.

Container) to Warehouse DESADV Despatch Advice Observe
Operator
Confirm Container Despatch Advice /
forwarding IFTSTA Transport Status Observe
to Warehouse Operator Notification
Issue Custom Clearance | Not Applicable Not Applicable Not applicable
Generate and Send _
Digital Delivery Notes DESADV Despatch Advice Observe
Generate Container Despatch Advice /
Delivery DESADV Warehousing Observe
Pre-Advice Inbound Instruction

Transport Pickip
Generate/Share Unique ) _
Not Applicable Drop-off Not applicable
Vehicle Access Code _ _
Confirmation

Notify Critical / Other Transport Status _
_ _ IFTSTA o Not applicable
Authorised Parties Notification
Issue Prdorma Invoice INVOIC Invoice Not applicable
Issue elnvoice INVOIC Invoice Not applicable
Receive dnvoice INVOIC Invoice Not applicable
Issue/Share Declaration o ) _ _
o Not Applicable Not Applicable Not applicable
Origin
Generate Transport Ordel IFTMIN Transport Instruction Not applicable
Generate MRN Not Applicable Not Applicable Not applicable
Notify for Payment Advance Remittance .
REMADV o Not applicable
Clearance Notification
Assign Truck Driver to
collect Cargo ) . .
Not Applicable Not applicable Not applicable

for distribution to

consignee

The table above also applies to Dangerous Goods, but for Dangerous additional (mandatory)
information exchanges are required. In the French pilot site description we mentioned the
exchanges through the network of TP2 and TP1 systems.
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CKS AYF2NXYIFGA2Y SEOKIy3ISa 16205 F20da 2y aGiGNI y&l
FENIDpilot use case there is also a need to exchange information regarding the traffic situation in a
specific area. The DATEX Il standard provides a standard set of messages that enables the exchange

of traffic information.

Datex llor Datex2is a data exchage standard for exchanging traffic information between traffic
management centres, traffic service providers, traffic operators and media partners. It contains for
example traffic incidents, current road works and other special traffiated events. Thesdata is
presented inXMlL-format and is modelled wittJML The standard is developed by the technical

bodyIntelligent transport systemCEN/TC 27&f the European Committee fd8tandardisation
The standard contains 6 parts:

Context and framework

Locaton referencing

Situation publication

Variable Message Sign (VMS) Publications

Measured and Elaborated Data Publications

o g > w N P

Parking Publications

The French AND Gre&ENDpilot partners already use the DATEX Il standard in their exchanges (for
some of their Use Cases). We recommend organisations requiring the exchange of information with
Intelligent Transport Services use the DATEX |l standard for information exchartigdsewilevant

service providers.

6.2 Methodology

To make proposals from the Standasdlion and Interoperability point of view and propose
potential Standards implementation, a detailed assessment of the Sequence Diagrams provided was
necessary. Havingrec&WR (G KS / 2y (i NROdziA2y Qa FNRY GKS tAf2i
step of the analysis: to identifstandardisatiorand interoperability gaps and, considering potential
opportunities, to propose standards application for the local Pilot Sites. débieving this, a

deconstructive method followed with a focus on each different sequence of theCdses.

¢ KNRdzZAK GKS RSO2yaidNHzOGA2Y 2F wakeSsierRA dafifgaBy G | &
identify the standardisatiorsituation ASS. Thilarification shoved in an initial stage what types of

Standards (proprietary and/or global) are used now (if usedheénprocessesHaving identified the
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situation ASIS, GS1 propodeany potential Standards Application (if applicable)-8K).

Therefor, a sequential steps approdtds been proceededEach step creates the path to proceed
Ayiz2z GKS ySEG 2ySed ¢KS YSiK2R 3A@Sa GKS 2 LI NI dz
actors involved, and, above all, the desired business messaginpefatifterent stakeholders. The
steps followed are described below:
1 Step 1: By using the provided flows explanations, the sequence diagrams are divided into
their individual flow steps.
9 Step 2: Each step identified is cragsecked with the major documentsescribing the Pilot
(A0S yIrYSte (KS 5StAOBSNIofSa a5udmdm tAf 240
G§SOKYAOFf NBIdZANBYSyida F2NJ 6KS | NOKAGSOG dz2NB
Pilot Site Questionnaire. The goal is to gradualbrify the ASS conditions. If no AIS
information is provided, GS1 shall recommend existing Global Standards (commonly used)
based on supply chain requirements for the given actor and/or exchange event.
f Step 3: Having identified and segmented the flavii SLJA Q O2y i NA 6 dzi 2 NEX D{ m
G§KNBS RATFTFSNBYG YIFIGNROSad ¢KS FANRG 2yS RSa
! OG2NRY FyR GKS 1 ad 2FENEXpaitfes shllfugralcgfiénR a2 6 2
consistent terminology for describing actors/exchanges/objects among the different pilot
sites.
1 Step 4: Having the Use Cases flow steps and contributors identifie&tamelardisatiolAS
IS condition for the Use Case is reted.
1 Step 5: Having theStandardisationASIS condition recorded, GS1 proposes potential

Standards implementation per Use Case.

6.3 Pilot Analysis

This chapter, based on the information provided through the pilot site contributions, focuses on
identifying the Actors, Message Exchanges and Objects involved in the different Use Cases.
It highlights the current standards used and it propedke potential application oftandards that

will enhance the interoperability between different systems and stakeholders.

Since D6.5.1 referto the work doe so far, Sufctivity 6.5 analged and consulted the following

pilot sites: Austria, Belgium 1 and 2, France, Greece, Italy 2, Netherland and Slovakia. Within the
work on these pilot sitg there are those Use Cases abafited that are the most mature. The Pilot
Sites Germany, Italy 1 and Spais well as remaining use cased| follow, further elaboratedand

added to this document at later stage.
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6.3.1 Pilot Site Austria

6.3.1.1 Pilot Overview

The core of the Austrian pilot siis the intermodal terminal in VillaeRurnitz, which is the major
intermodal node in the south Austrian region, perfectly connecting the RAtitatic corridor with

other major traffic routes. The terminal is serving as a hub for industrial companies aatchment

area (Italy, Slovenia, Austria) as well as the urban areas of Villach and Klagenfurt. The terminal is
integrated into this hub "Logistics Center siia South”, which is locatedt two main transport

axes: The Tauern (Municfistanbul) and lte BalticAdriatic (Danzig Bologna) axis.

In order to provide the link between maritime shipments and European supply chains the section of
Villach(Furnitz)¢ Udine ¢ Triesteon the BaltieAdriatic corridor is crucial, aiming at an improved
modal splitby taking advantage of rail freight services and reducing emissions in the freight
transport sector. The port of Trieste is serving as target destination for this section, especially
regarding intermodal shipments, and the prognosis is still predictingreaos growing rates and
transport potential. At the same time, this growth means a challenge for the port of Trieste as there
is only limited expansion of current port infrastructure due to the location of the port (city port). The
Logistics Center AustriBouth is connected also to other Nefdiriatic ports, like Koper. Though, the

connections and cooperation with the port of Trieste is the strongest.
Partners involved

The Austrian pilot partnershiponsists of three (3) projéartners, none of them a lmeficiary or
affiliated entity. The partners are providing their input on a voluntary basis. Cargomon as the only
partner has signed a LOI. The partners list changed over the last couple of months due to several

reasons. All partners ever involved were hegally bound to the FENIX projéseeTable6).

Table6 Participants in Austrian Pilot Site

Partner name Partner description

LCA Inland Terminal Logistic hub

ECONSULT Coordinator

TSA OBB Terminal Service Austria (TSA) as part of the OBB (Austrian Fg

Railways) is responsible for the intermodal Terminal Villach Si

which is a core element in the Austrian pilot site.

Cargomon Cargomon is a technology provider for (wagon) track and trace

The company is equipping the OBB wagons with their track ang
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trace solutions.

Rail Cargo Austri@CA (RC({ Rail Cargo Austria (RCA) as a member of the OBB Group is an

important trainoperator for the terminal Villach Sid

Objectives

TheAustrian pilot sitfocuses on the increase of attractiveness and competitiveness of the Logistics
Center Austria South. This aim shall be achieved through the provision of useful, neccessary and

wanted information for logistics servicegriders and other stakeholders.
Geographical scope

The Logistics Centre Austria South is located right in the middle where the borders of Austria, Italy
and Slovenia meet, near Villach, the second largest economiorreg Carinthia(see Figure18).
Furthermore, the site is almost directly connected to the A2 highway. The site has a total area of
over 160 hectares and is divided into two large zones. The North Zone is around 30 hiectazes

whilst the South Zone amounts to approximately 130 hectares.

The Logistics Centre Austria South (LCA South) is located directly at the intersection of two major
European transport axes the Tauern axis and the Bakidriatic corridor. On sitethe Austrian

Federal Railway company (OBB) operates the second largest shunting yard in Austria, which serves
both as a national and international hub for largeale freight transports, linking several selected

Adriatic ports to the European mainland.

Besdes the central shunting yard, the OBB also operates a transhipment station with a connected

cargo combi terminal for the processing of wagonload traffic, as well as combined freight transport
(transhipment of containers, interchangeable containers annhigeailers). The LCA South offers

fully developed, firstlass industrial areas to small, meditgmed or large companies from the

logistics and manufacturing industry, as well as to those who provide logistated services. The

A2 highwayisinclodeINRP EA YA (&3 NBadzZ GAy3 Ay FrLad 02yySOGAz,

well as to the airports of Klagenfurt, Graz, and Ljubljana (Slovenia).

Ostrava el

o Zilina
Miinchen

Milano
Lyon

Torino

Montpellier
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Figurel8Scope and geography of the Austrian components

The Austrian Pilatonsists ofwo Use Cases presentedTiable7 below.

Table7 Use Casesrpsentation

UC ID USE CASE NAME Analysis Status
ucl Information servies In Progress
uc?2 Customs corridor In Progress

6.3.1.2 Use Case Descriptions
Description Use Caseclinformation Services

Implementation of information services for intermodal transport: Rail freight transport will be made
more effective and thereforeeconomically attractive by implementing digital information services
along corridors and between the partners in the transport and supply chains. Furthermore, digital
information services (e.g. monitoring/tracking, ETA, event alert) will improve the gudlihe data
available and make rail transport faster and thus more competitive with road transport. Further, the
investigated corridor (Baltiédriatic; VillachH-Urnitz ¢ Port of Triest) is currently implementing a
border-crossing customs corridor. UC&daUC?2 shall be connected to each oth®hjectives of this
service are Tracking inbound and outbound container flows to the inland Terminal of Furnitz.
Monitoring of position, movement, ambient temperature, door opening, shocks. Identification of

bottlenecks along the transport route. Integration of the service in LCA web.
Resultsachieved are:

1 the implementation of LISASSystem with logistics information like ETA, event alert
(geofencing), monitoring/track and trace of containers along the BAlticaticCorridor,
1 the identification of bottlenecks/weaknesses in current terminal process/usexy$temsas

well as

1 the definition of ideal scenario/future scenario for terminal

The goals were tofoster rail freight transport, reduction of emissions, incsea

atractiveness/competitiveness of terminal and rail freight
Description Use Case@Customs Corridor

Supporting the implementation of a customs corridor: Customs clearance at the Villach terminal

allows NAPAorts to concentrate on its core competenciasd provides fast transhipment and thus
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lower space requirements in the ports which makes the port activities more effective and the port
more attractive, especially due to the fact of easy access to rail freight. In addition, it gives

customers furtherricentive to transport the goods by rail, which reduces environmental pollution.

The results achieved are the supporting activities in establishment of berdesing customs
corridor (workshops with involved stakeholder®CA, Adriafer, Austrian custonitglian customs,

help to identify necessary actions/tasks in Austrian terminal (end of customs corridor)).

Goals were physical readyness at terminal to establish customs corridor, increase of experience in

guestions of customs' handling.

For UC2 no desmtion of flows and objecs are available, as the task in this UC is to act as a
GYSRAFG2NE 0S0G9SSy it GKS RAFTFSNByG adal-1SK2f R
crossing customs corridor.

The following sequence diagranfsee Figure 19 and Figure 20) depict the flow and the sent
informationwithin UC1It has be seen as working document and draft that might be changing during

the next months:

Customer Road LCA Rail Port Shipping
Carrier Fornitz Carrier Terminal Line

Book Shipment

Add GS51 1D Keys

GSINGINC Book Consignment
ssCC? single container
Book Consignment GINC

Container Handling Multi container
Despatched

BIC Notify

Container despatch . . .
Notification Container delivered Container delivered
Book Consignment GINC |
Multi container
Notification Container loaded
Customer Road LCA Rail Port Shipping
Carrier Firnitz Carrier Terminal Line

Figurel9Information Flow Austrian Pilot
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Freight Forwarder/Customer

Information

LCA

Inland terminal

Terminal Operator

Railway Undertaking

Operator

Part within pilot site Austria

-> evaluate what information is reaching the terminal;

what IT-system is involved

Railway Port
Undertaking

actors on terminal
SINFOMAR

Information exchange between
Port Community System

PCS SINFOMAR NOT PART OF EVALUATION

Part within pilot site Austria:

- evaluate how information is exchanged between
different actors at terminal,
what IT-system is involved

LCA

Inland terminal

Railway
Undertaking Port

Figure20 Information Flow Austrian Pilot

6.3.1.3 Standards Used (or Planned to be Used)

Use of Standards A

UC1:The ASS situation cannot be yet explicitly verified since there are details pending from the

local pilot site lead which will be provided in the near future. Consequently, proposals will be made

based on the other documents referred (e.g. Consortium Vegdbles, primary Questionnaire

version etc.) and GS1 supply chain experience. They will be updated in the future as soon as the

additional details are received. Based on the analysis of deliverables 2.x, a general identification of

the following standardsan be outlined for the AES situation:

w The BIC Code for the Container ID

w The EVN of the wagon maybe also in an GIAlI Format from GS1. This depends on the wagon

w SSCC on the pallet outgoing from Austria to the world in the Container

A full description ofhe applied standards to the associated use cases, is not possible at this stage of

the project. Thus, the lack of knowledge is not yet providing a clear view for the research team to

propose specific Global Standards.

All Austrian pilot partners are awea of the EMSWe regulation. The terminal operators in Firnitz,

including freight forwarders, operators, railway undertakings, like the Rail Cargo Austria (main

railway undertaking on the route between the LCA in Firnitz and the Port of Trieste on tie Balti

Adriatic corridor) are also well aware of the upcoming eFTI regulations. The solution provided by Ralil

/A

NH 2

I dz& G N&R |

6GSCNI OKGONRSTFEU0O Aa

Ay Tt O
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approaches instead of papéased approached.herefore, the RCA solution is wllaced to quickly

comply with the upcoming regulations around eFTI.

UC2:The ASS situation cannot be yet explicitly verified since there are details pending from the
local Pilot Site lead which will be provided in theanéuture. Consequently, proposals will be made
based on the other documents referred (e.g. Consortium Deliverables, primary Questionnaire
version etc.) and GS1 supply chain experience. They will be updated in the future as soon as the

additional details ee received.
Use of Standards Recommendations (BE)

UC1: Applying common Global Standards is critical for an interoperable, unambiguous
communication of information between different stakeholders and pilot sites. Below, several
standardized data format@and exchanges methods are presented. As far as the GS1 ID Keys
LINRLIZASR O6RSGIAfAE Ay GKS R20dzySyidiQa ! yySE F2NJ !
stakeholders in the GS1 Global Electronic Information Party Registry GEPIR.

Another also I1SO ctfied standards developed by GS1 might be recommended to UL EPCIS

(Electronic Product Code Information System) enables trading partners to share information about

the physical movement and status of products as they travel throughout the supply ¢Heam
0dzaAySaa G2 odzaAySaa FyR dZ GAYIFGSt& G2 O2yadzySNE
guestions to meet consumer and regulatory demands for accurate and detailed product information.

The goal of EPCIS is to enable disparate applicatimigreate and share visibility event data, both

within and across enterprises. This sharing is aimed at enabling users to gain a shared view of
physical or digital objects within a relevant business context. EPCIS is intended to be used in
conjunction wih the GS1 Core Business Vocabulary (CBV) standard. The CBV provides definitions of
data values that may be used to populate the data structures defined in the EPCIS standard. The use

of the standardized vocabulary provided by the CBV standard is critizaeroperability and critical

to provide for querying of data by reducing the variation in how different businesses express
O2YY2y AyiaSyidoe 'd AdaQ LINBaSyid OSNEAZ2Y WYWmMPHQS D
events information yet in futurd SNE A 2 Y & 6 Wpeced ® b& avallgble bs wall{stable

8).

Table8 Use Case 1 TBE Implementatioq Exchange Flows

Generic flow PS Austria UC1 To-Be ID Key (recommendatior
Train Arrival confirmation X Can be an EPCIS EVENT
Confirm Transport Means departure xX) Can be an EPCIS EVENT
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report status / Progress X Can be an EPCIS EVENT

Share transport means position X Can be afePCIS EVENT
Confirm Transport Plan execution
(X) Can be an EPCIS EVENT
completed
Confirm shipment delivery (X) Can be an EPCIS EVENT

Y. Q RSy2GS8a LI ASR Ay (KAa !asS /IFasSo
Wo-0QY LYRANBOICAEse. | LILIX ASR Ay {(GKAa ! &S

UC 2:A GS1 Standard for this kind of Information can be the DESADV (Dispatch Advice) and the
IFTMIN (Loadinglist) and the eCMR if agreed and allowed in Austria.

Overview of Actors, information exchanges and objects for

The Austrian pilot indicates the follomg actors and information exchanges are involved in the pilot

Use CaseseeTable9 andTablel0).
Table9 Use Case 2 TBE Implementatiolq Actors

Actors Generic flow
Sender Train Arrival confirmation
Recipient Confirm Transport Means departure
Road Carrier report status / Progress
Rail Terminal Sharetransport means position
Confirm Transport Plan execution
Rail Carrier
completed
Freight Forwarder Confirm shipment delivery

Port Terminal

Terminal Operator

Operator

Port Community System PCS

Corridor Management Platform

Customs Authorities

Port Authority

Terminal Operating System (TOS

Tracking data collector
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Tracking data visibility provider

Table10Use Case 2 TBE Implementatioig Objects

Objects
Transport Units Container
Transport Equipment RailWagons

Rail Locomotives

Transport means :
Train

6.3.1.4 Platforms to beFederatedwithin the FENIXNetwork

The Austrian pilot will federate only one platform named LISAS (Logistics Information Service Austria
South). LISAS is a new service, which will be developed to federate information inEENIX
network. In terms of interoperability, security or trussiges, the service can be developed fully in

line with the structure elaborated iFENIXInvolved stakeholders do not want interfaces to their
own platform solutions. To tackle this issue, it has been decided to federate a new service, as there
is no suchgeneric service available yet for the pilot site in Austria. This offers the opportunity to
develop a structure, which is independent of any private company and gives access to all
stakeholders at the Austrian pilot site. The involved partners are Cargo®BB (TSA, RCA/RCO),
LCA, and others.

NOTEDue to the current situation, we do not know by now, which partner will be able to contribute
after the ongoing crisis. It is planned to connect LISAS to the train system (TSA, RCO/RCA), the GIS
System and theréixens data platform, probably also to others that are not yet defined. Also, there is

no definition made on Data exchange or Data format by now.

6.3.2 Pilot Site Belgium &, Air Cargo Belgium

6.3.2.1 Pilot Overview

The Belgium 1 pilot site (within the FENIX consortalao known as the Air Cargo Belgium pilot)

defines its scope of activities as:

Focus on the implementation and the rollit of an application that will allow trucking companies,
who are doing transport to or from the Brussels Air cargo community, to bdtikxible time slot at

the ground handling agents, and this link to the other traor$nodes across TEN corridors.
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The main TEN corridor involved is the Rhirfdpine corridor.
Challenge to be addressed

Today the waiting times for freight delivery or pigg by trucking companies from outside BRUcargo
O2YAy3a (2 GKS . NuzaasSta OFNH2Q&a 3INRBdzyR KIFyRfAy3d

bottlenecks.

Today, there is no standard procedure to sappthe process of slot bookings, which results in
inefficiencies. Nowadays, # information exchange is done manually, via email or phone.
Mismatching in supply and demand, waiting times and inefficient staff planning results in wasting

resources for aktakeholders.
The current pickup and delivery process results in:

1 Idle times Trucking companies sometimes need to wait for hours at the truck parking before

they can pick or deliver freight

1 No transparencyNo transparency which trucking company will pigk or deliver freight,

resulting in a reactive approach at the GHA and operational inefficiencies

1 No information exchange between partners

Objectives

The overall aim of the AirCardddgium Pilot Site igo provide thelocal stakeholders involve@n
application to announce their arrival to come to a more efficient pipkand delivery process. This
application offered to these stakeholdeis called thed w2 R CSSRSNJ alaywdl ®SY Sy i
optimise thecoordination of slot booking between trucking companies and ground handling agents

based on ETA updates by a mobility service proyider
Theaim of theapplicationis to:

1. reduce the waiting times for the trucking companjgsrforming road feeder serviceshen
picking up or delivering cargo

2. allow ground handlers to optimise their personnel planningtf@sepick-upsand delveries
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Geographical scope

Figure21Pilot Air Cargo BelgiumGeography 2
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The Air Cargo Belgium pilatrecentrates on the area around the airport of Brussels (Zaventem). This
is a very congested areand the smooth flow of cargo into and out of this area is a significant
challenge for all stakeholders involved. Most of the cargo handling related to théa#go passing
through Brussels Airport is executed in the-cedled BRUcargo area (to the NohtYest of the
airport). (seeFigure21 & Figure22)
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Figure22Pilot Air Cargo BelgiurGeography BRUCargo

The carg department of Brussels Airport is operates both on a national and international level. This
means that the cargo that is being handled in Brussels comes from or goes to multiple parts of the
world. The use cases within the FENIX project are relateduttkér coming from outside BRUcargo

which means that this is cargo that comes from and is going to other parts of or hubs in Belgium or

other European countries such a Luxembourg, France, Hangdci

Partners involved

The Air Cargo Belgium pilot partnership consistsigit partners from theprivate sector. Air Cargo
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Belgium is the only partner receiving FENIX project funding.

The partners are described drablel1 below.

Tablel1 Air Cargo Belgium piletPartners

Partner name

Pilot Role

Air Cargo Belgium

Air Cargo is responsible for the management and coordinatio|

the Belgium Pilot site at BRUcargo.

Aviapartner (Local partner)

Ground Handling Agent that will make available cert
capacity/gates that can be reserved by the trucking companig
the application implemented in the pilot site to picip and deliver|

cargo

Jan De Rijiocal partner)

Trucking Company that will book flexible slots at the gro
handling agent via the application implemented in the pilot site

eliminate their waiting times

Ninatrans(Local partner)

Trucking Company that will book flexibléots at the ground
handling agent via the application implemented in the pilot sitg

eliminate their waiting times

H. EsserflLocal partner)

Trucking Company that will book flexible slots at the gro
handling agent via the application implemented hetpilot site to

eliminate their waiting times

BeMobile(not in FENIX)

Mobility Service Provider that will provide reshffic of the

trucking companies to the ground handling agent

Brussels Airport Compar

(Local partner)

Strategic lead and initiativéaker behind BRUcloud data shari
platform and different applications. Responsible for the follow

and delivery of the development of the application.

Nallian

IT provider that developed and maintains the Road Feg

Management Application.
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6.3.2.2 UseCase Descriptions

The Air Cargo Belgium pilot plans to implement 6 Use Cases as |iSoléd2 below.

Tablel2 Overview of use cases

UC ID | USE CASE NAME GS1 Analysis status
UC1l | Timeslot Reservation Completed
ucz ETA service Completed
uC3 Capacity management Completed
UC4 | Elimination of waiting times Completed
UCsh Parking service Completed
ucCe Driver security check Integration Completed

Initially the partners plamed to implement all use cases mentioned abovoweverUC5 and UC 6

will no longer be implemented andvaluated within the FENIX project due to remaining time frame
in the FENIX projedBefore diving into the details of the individual Use Case it is necessary to look at
the systems environment that is in place already today d$eist the stakeholders in collaborating

and synchronising their operations.

Within BRUcargo there is already a data sharing platform in place, that operatescastral
platform for collaboration This platform, calleBRUcloudis Brussels Airport Compgainitiative and

is developed by Nalliahe figurebelow clearly indicates the variety of stakeholders involved in the

air cargoand related to the airport operations, and how they can make use of the platfirat

said, the main focus for the FENIX activities is on the Trucker and the Air Cargo Ground Handler

ensuring their activities are much more synchronised than they are t(skgFigure23).
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Figure23 Air Cargo Belgiurg BRUcloud stakeholders

The BRUcloud platform provides a significant range of functionality to the stakeholders that may be
used independently, but are designed to be used in combination relevant for various areas of
activities e.g. landside management, equipment pooling, coHatiins with federal agencies
etcetera.

The figure below illustrates both the current functionality and a roadmap to deliver even more
integrated functional building blocks to optimise operations on and around thiesRis airport (see

Figure24).
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2

BRUCLOUD

Figure24 Air Cargo Belgiurg BRUcloud functionality

The BRUCcloud platform is the basis on top of which the FENIX use case will be developed and

implemented. The pilot partners describe the main roles of the platform in this contex as:

A Open data sharing platform, with multiple collaborative apps,

enabling to work more integrated and act as a network

Secure data sharing\allian
Agile and flexible
Integrate not replace

Limited investment cost

o e Do o Do

Offer smart logistical solutions to the local Air Cargo Community

A Long term focus and linked to global data backbone (cloud of the clouds)

Description Use CaseclTimeslot reservation

Today no central system is available to control the process of freight delivery enpikthe gates

2F GKS 3INRdzyR KIyRf SNRa

FrOAtAGASAD

Ly

KA &

application for trucking companiesho are doing airport tairport transport and are coming from

outside the BRUcargo zone, reserve dlexibletime slot to pickup or deliver freight at the ground

handling agent.

The sequence diagrarfsee Figure 25) below describes the Actors, Information Exchanges and

Objects relevant for this Use Case.
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Trucking Truck Ground Handling
| Company Driver el Agent (GHA)

Create order
Create drive

Book Time Slot

Confirmation Slot Booking

Confirmation Slot Booking

Drive to GHA
Activate slot
(un)loading
Close slot
- Notification slot is ended
Trucking Ground Handling
| company Truck BRUcloud Agent (GHA)

Figure25 Air Cargo Belgium UGITimeslot reservation

Main flow
1. A trucking company creates an order to pigkor drop-off goods based on a request af a
airline company The order information is already sent to BRUcloud to provide insights to
the GHA of which cargo can be expected.

2. The Trucking company plans the transport by planning a drive to BRUcargo im-thesei

ta{ aeadsSyeo ¢KS RIGF 2F SOSNE RNAODGS HAGK R
sent to the BRUcloud data sharing platform.

3. BRUcloud converts this drive and order and sends a slot request to the ground handling
agent based on the data put in the order of the trucking company and based on the
capacity made available by the ground handling agent.

The ground handling agent repdigvith a slot they reserved for the consignment.
BRUcloud confirms that slot to the trucking company.
Driver is driving to Brussels Airport.

Truck arrives at the ground handling agent at the reserved-sioe

© N o o &

Ground handling agent activates the slot ihet Road Feeder Management App by
registrating the ATA, meaning he confirms that the truck driver has arrived at the ground
handler at the time agreed in the slot reservation.

9. Ground handling agent loads or unloads the truck.

10. Truck leaves airport and grouméndling agent closes the slot by registrating the ATD.

11. Ground handling agent send notification to BRUcloud that the slot is closed and ended

(indicating date and exact time the loading/unloading completed).
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Description Use Case@ETA service road trap®rt (trucking)

ETA is completely depending on traffic conditions. Through the availability of Real Time Traffic

Information the ETA can be delivered for trucking companies to the ground handling agent.

The sequence diagrasn(seeFigure 26) below describes the Actors, Information Exchanges and

Objects relevant for this Use Case.

Ground Handling
Agent (GHA)

Trucking Truck Mobility Service

Company Driver Providor BRUcloud

Confirms destination

ETA updates

Slot info

Slot status updates based on ETA

- Slot info

Slot instruction info

Slot end

Trucking Mobility Service Ground Handling
Company UEES Providor e Agent (GHA)
Trucking Truck Mobility Service BRUcloud Ground Handling
Company Driver Provider _ Agent (GHA)
Confirms N
destination

ETA updates

Slot status updates
based on ETA

Slot instruction info

Slot end

Ground Handling
Agent (GHA)

Mobility Service
Provider

Trucking
Company

Truck BRUcloud

Figure26 Air Cargo Belgium UGZETA service
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Main flow

1. Truckdriver confirms his destination to the Mobility Service Provider when he drives to
the airport.

2. The mobility service provider informs BRUcloud on a regular basis of the Expected Time of
Arrival.

3. Ground Handling Agent keeRRUcloudnformed on changes irhe reserved slots based
on the ETA updates he receives.

4. BRUcloud will send slot status updates through the mobile application used by the truck
driver before he arrives at the ground handling agent.

5. BRUcloudsendsadditional slot instructions to the truk driver (registration information,
Odzati2Ya AYyF2NNIGAZ2YIXO0

6. The truck driver arrives at the ground handling agent.

7. The ground handling agent loads/unloads the truck.

8. See stepd3& 14 of UCL.

Description Use Case@Capacity management Ground Handlers

A better capacity and personnel planning for the ground handling agents, based on the reserved

slots by the trucking companies.

The sequence diagrar(see Figure 27) below describes the Actors, Information Exchanges and

Objects relevant for this Use Case.

Ground Handling

Trucking Truck
’ Company ‘ ’ Driver ‘ ’ dillelore ‘ Agent (GHA)
Capacity availability
Create order
Create drive
Book Time Slot
Confirmation Slot Booking
Confirmation Slot Booking
Trucking Ground Handling
CaTT Truck BRUcloud Agent (GHA)

Figure27 Air Cargo Belgium UC3 Capacity Management.
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Main flow
1. Ground handling agent plans his available slot capacity
2. The available stocapacity is visible in the Road Feeder Management Application via the
BRUcloud platform.
{SS |/ -aM 240 WSS S BIbloughs2 y ¢ &  SLJa
4. Ground handling agent plans his personnel based on slots actual reserved/booked for

trucks coming to their facti.
Description Use CasedElimination of waiting times

Waiting times for the trucking companies can be eliminated at the ground handlers facilities when
they book &flexibletime slot, based on the ETA of the trucking company and the personnel planning

of the ground handling agent.

The sequence diagrartsee Figure 28) describes the Actordnformation Exchanges and Objects

relevant for this Use Case.

Trucking Truck Ground Handling
Company Driver cidore Agent (GHA)

Create order

Create drive

Book Time Slot

Confirmation Slot Booking

Confirmation Slot Booking

o, - ]

Trucking Ground Handling
Company Truck BRUcloud Agent (GHA)

Figure28 Air Cargo Belgium UGZlimination of waiting times

Main flow

When the truck driver followed the processes described in Use Cases 1 and 2, they wilbriggt pr
for loading/unloading when they arrive at the ground handling agent facility. This eliminates the
waiting times for the trucks. This is the main incentive for trucking companies to participate in the

processes described in Use Cases 1 and 2.
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Desciption Use Case § Parking service

Brussels Airport has limited trucking parking for trucking companiesypai delivering cargo and

most of the time it is full with trucks who do not need to be at the airport. This use case focuses on

making the parkig area a closed area and on distributing parking space to those trucking companies

that have booked a slot via the Road Feeder Management Application.

The sequence diagrarfsee Figure 29) describes the Actors, Information Exchanges and Objects

relevant for this Use Case.

Trucking Truck Mobility Service Ground
Company Driver Providor

BRUcloud

Handling Agent

Create order

Create drive

Book Time Slot

Confirmation Slot Booking

Notification gate not yet _
available: wait on parking

Motification gate is available

Trucking Mobility Service Ground
Company s Providor BRUcloud Handling Agent

Figure29 Air Cargo Belgium UGQSParking srvice

Main flow
1. See steps 1 through
2. Driver will arrive to early/late andlot is not available.
3. Ground handling agent informs trucker he has to wait on parking.
4. Driver gets access to parking zone based on his licence plate due to the fact that his slot is
booked.
5. A Gate/Docldoor for loading/unlading becomes available.
6. Ground fandling agent informs the trucker he can come to the gate/ddokr.
7. See step40 through 14 of UC1

This use case will not be implemented and not be evaluated in the FENIX project.
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Description Use Cased Driver security check

The Road Feeddvlanagement App, the application that will be implemented in this Belgian pilot,
can be connected via an API call with the driver security database. When trucking companies add
driver information in the Road Feeder Management App, the ground handling akjeoiss if the

driver has a security clearance to pigh or dropoff cargo.

The sequence diagrarfsee Figure 30) describes the Actors, Information Exchanges and Objects

relevant for this Use Case.

Ground Handling

Trucking - Truck
Agent (GHA)

. Company | Driver

Create order

’ BRUcloud ‘

Create drive

Book Time Slot

Confirmation Slot Booking

Confirmation Slot Booking

Driver is visible in slot

Driver Security status is visible in slot

Trucking Ground Handling
Comban Truck BRUcloud Agent (GHA)

Figure30 Air Cargo Belgium UG®river security check

Main flow

1. See stepd through8of UQL.

2. Trucking company links his driver to a certain slot for loading/unloading.

3. Trucking company is infornin the ground handling agent about the identity of the
driver so that this is visible in the slot.

4, BRUWloud sends security status of the driver to the ground handling agent so that
ground handler is aware of the drivers security clearance.

5. See step40through ¥4 of UCL.
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6.3.2.3 Standards Used (or Planned to be Used)

Deliverable 2.1.2 table 16 provides information regarding the IT building blocks used in-tBe AS
situation. The table makes the distinction between data formats and data exchange protocols.
Except for JISON and XML mentioned undiata formats none of the other building blocks is a
standard according to the definition we use within the FENIX prdiaen so, users of the JSON and
XML standards may implement them to structure/format data exwed with partners in very
different ways that are effectively proprietary between the partners involved. This is currently also
the case for the vast majority of allata exchange protocolsisedamong the current IT building

blocks used within the AirCgo Belgiumpilot landscape.

As indicated in the sequence diagrams above, the AirCBetgiumpilot partners plan to implement

a number of global standards such as:

1 Identification Keys:
o GSl1 standards
o Global or regional identification standards e.g. (IATA)

1 FENIX network to exchange information between BRUcloud and other partners

This summary may expand over the remainder of the FENIX project; the partners are currently
working on detailing the processes and information exchanges further, which may result in

adjustments to the above.

E.g. unambiguous identification for locationsynprovide very significant benefits in knowing where

the involved partners know where the drive/truck and the slots are exactly at any time during their

transportation from airport to destination or the other way. The GS1 Global Location Number may

be usal to achieve that unambiguous identification (for parts of the transportation network).

Overview of objects / entities needed to identify in communications among partners

Table13 Overview of actors

Actors

Trucking company

TruckDriver

Ground Handling Agent (GHA)

Mobility Service Provider

102



Logistics Control Tower

Tablel4 Overview of exchange flows and events

Exchange flows & Events

Book Consignment/s

Dock/Slot Booking

Slot Booking Confirmation

Confirm Transport Means departure

report status / Progress

Share transport meansTA

Confirm Transport Means arrival

Close Transport Plan execution

Assign Truck Driver to pick Cargo

Send parameters for ETA calculations

ETA estimate

Tablel5Overview of category and objects

Category

Objects

Product

Not Covered

Transport Units

ULD (Unit Load Devices)

Full Truck loads

Transport Equipment

ULD (Unit Load Devices)

Transport Means

Road Trucks

Aircraft / Flight

Transport Groupings

Consignments

Overview marking/tagging on the objects of interest

9 Human readable text

Overview readers used to process the markings/tagging

1 Human operators process the markings
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6.3.2.4 Platforms to be Federated within th&EENIXNetwork

The Air cargo Belgium pilot plans to use tRENIXnetwork to exchange information between
BRUcloud and other partners. They will not replace exi€iRgclouc¢onnectiors with partners and

partner system®$y direct FENIX connections.

6.3.3 Pilot SiteBelgium 2¢ P&G

6.3.3.1 Pilot Overview

The Belgium 2 pilot site (within tHeENI>€onsortium also known as the P&G pilot) defines its scope

of activities as:

G¢KS GNIyaLRNIFGA2y o6& oFNHS FyR GNHzO1 2F 20SIy
distributioncentrd Y R ! Y i 4SNLI t 2Nl F2NJ 020K AYOUSNYylFraGaAz2yl €

Within that scope, the pilot partners defined the problem to be solved as follows.

G¢KSNBE A& OdzNNBydate | tF01 2F AyGSaNIIGSR QOGA&AAOA
container loading, barge capacity planning and sailing details to Antwerp port. This situation
adversely affects linked activities such as dangerous goods notifications and customs clearance
causing multiple manual checks, staaldne reports, inefficiencies operation and customs conflicts
duetonorda @ Yy OKNR yAT SR LINPOSaasSa¢o

The P&G pilot aims to address the shortcomings identified above by

G/ NBFGAy3a + OSYydNIrf RFEGF Kdzo G2 O22NRAYIGS | yR
between Antwerpport, Willebroek barge terminalandAWf £ SO NP S| RAAGNROdziA2Yy OF

Objectives

The overall aim of the P&G Pilot Site is to provide several tools to optimise the coordination and the

visualisation of container movements across the chain.

A specific focus iV be on the implementation of data driven and situation specific messaging and
exchange of data to stakeholders, securing optimally synchronised execution of activities
collaboratively, resulting in a significant reduction in inefficiencies in curreatatipns (due to the

fact that current existing processenot synchronised very well).

Partners involved
The P&G pilot partnership consists of eight beneficiaries and two implementing bodies from the

private and public sectsr The partners are describedTablel6.
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Tablel6 Participants in P&G Pilot Site (Belgium 2)

Partner name

Partner description

Procter & Gamble

Shipper and consignor

Barsan

Distribution centre operator

TCT Barge Terminal

Operator container & barge terminal in WLB

Antwerp Port Authority

Port authority Antwerp (ANT)

Barge Operator

Operating WLBANT barge movements

Customs Broker

Geodisperforms export and importustoms activities;

they are notFENIXonsortium partner

Ocean Carriers / terminals

Perform ocean carrier and terminal activities

OIA Global

4PL / Incubator / IT Provider for central Data Hub

LogitOne Provide tracking & tracing info for maritimeessels and inlan
movements as well as ETA information to OIA Hub.
GS1 Global and~ENI>tandards application

Geographical scope
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Figure31 Scope & geography of P&G pilot sit

The implementation of th&ENIRG pilot is geograptally located along the Rhirdpine corridor of
the core TEN network, more specifically the Belgium & Netherlands &seaFigure31).
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The basic goods flows may described as follows

w Container loaded on truck in Mechelen; Taken to Willebroek TCT
Container taken from TCT to Port (Antwerp/Zeebrugge/Rotterdam)
Barges to Antwerp and Rotterdam
Trucks / Barges to Zeebrugge
Container delivered to Terminal Containeaded on vessel

Vessel departure; Vessel Tracking > Container Tracking

€ € € € € €

Delivery to locations in UK and worldwide.

6.3.3.2 Use Cas®escriptions

The P&G pilot originally consisted of five (5) operational Use Cases as preserabteiy

P&G have indicated that they no longer intend to implement Use Case 5

Tablel7 Use Cases Presentation

UcC ID USE CASE NAME GS1 Analysis Statu
uCi Expected Time of Arrival (ETA) Completed
ucz Track & Trace for container / vehicle / shipment Completed
uC3 Dangerous Goods TBD

uc4 B2A, A2B services : Customs Partly completed
UC5 Reduction of C&and NQ emissions TBD

The P& pilot will deliver the remainingse cases in two phases.

First phase of the pilot is based on the use case of visibility of transport equipment, transport means
and shipments (goods). The primary transport equipment in the pilot is the intermodal nentai

The pilot will cover trucks for road transport, barges for inland waterways and vessels for maritime
transportation. The ultimate goal is to be able to track & trace in detail where the goods
sold/purchased between Seller and Buyer are at any timendutransportation and to be able to
determine ontime infull delivery of the shipment/s of those goodbhe table below indicates the
scope of the first phase and the main motivation for focussing on these two Use Cases within the

P&G pilot first.

In esence the requirments could be summarised by the following statentemt:y” | € Y2 &0 | f €
chain problems, the first and most fundamental requirement is visibilitgat lack leads to
widespread waste, arguments, and suboptimal decision making. Sapaly visibility can be

achieved by simple solutions, provided they do three things Waky must connect and consolidate
106



data from multiple sourcesThey must clean and organize that data to provide a single, reliable
source of truthThey must presenttia RF G Ay | RA3ISaiAoftS 61 & dé

Description UC1 and UGZETA and Track & Trace transport means / shipment

This combined Use Case description aims to clarify how the main objectives of these two Use Cases
may be achieved. These main objectives are:
w Create &ibility to all involved stakeholders on status of shipments, milestones and progress
updates, preactive alerts and adding alerts where necessary for export & import containers.
w Proactive guidance and promotion of data exchange within all parties iedoBmooths

operations planning and execution for export & import containers.

The solution direction chosen by the partners:
w /I NBFGS /1 2yySOGAGAGe SAGK YdzZ GALIX S LI NIYySNI (2
and decision making.
w Sharinglocation and goods details in retiine allowing for movement of (DG) product

processed for export from EU in compliance with Customs and Port Authorities regulations

The combined business process is depicted in the two sequence diagrams(be&fvigure32 and

Figure33).

®TheKdzYly &ARS 2F RAIAGHE .adzllLX & OKIAYyaQs aOYAYaSes Hrs
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P&G OIA Road TCT
Mechelen LogisticCT Carrier IWW Hub
Book Shipment
Add GS1 1D Keys

GSINGINC
55CC

Barge
Carrier

Port
Terminal

Shipping

Line

Book Consignment GINC

Multi container

Book Consignment GINC

Book ConsignmentS
single container

Container Book Consignment GINC
Despatched Handling Multi container
BIC Notify

Container despatch

Notification Container delivered Container delivered

Handling Multi container

Book Consignment GINC

Multi container

Notification Containér loaded Containers loaded
Barge
Notification Barge Departure departed
P&G OlA Road TCT Barge
Mechelen Logistic CT Carrier IWW Hub Carrier
Figure32Business Processes of UC1 & UC2 (1)
P&G OIA Road TCT Barge
Mechelen Logistic CT Carrier IWW Hub Carrier

Port
Terminal

Port
Terminal

Shipping
Line

Shipping
Line

Book Consignment GINC

Multi container

Book Consignment GINC

Handling Multi Container”

Barge
Notification Barge Departure GINC? dapartad
(including ETA)
ContainerS
Notification Container delivered BIC delivered
Notification Container loaded BIC Containers loaded
Vessel
Notification Vessel Departure departed
"~ IMOVN- including ETA?
Vessel arrival
Notification Vessel Arrival destination
P&G OlA Road TCT Barge Port Shipping
Mechelen LogisticCT Carrier IWW Hub Carrier Terminal Line

Figure33Business Processes of UC1 & UC2 (2)
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Main flow
In deliverable D2.1.1, the main flow has been summarised as follows.

1. The container is picked up at the Barge Terminal in Willebroek.

2. The container is brought to the distribution centre, loaded and brought back to the
Willebroek terminal.

3. The App/Solution will provide shipment and cargo details to the Container & Barge Terminal,

and the Container & Barge Terminal will provide a saillag o the App.

Finally, the App/Solution communicates the information about the ship departure and related

parameters to thecENIXederative platform
The P&G pilot has since developed the concept in more detail. The future process will run as follows:

1. The P&G distribution centre near Mechelen informs the Logistic Control Tower (LCT; running
the OIA global Solution) of the need to transport Goods in intermodal containers to a
destination requiring maritime transportation. In general, the volume of goodshé¢o
transported will require multiple containers to be used for transporting these goods to their
AYGSYRSR RS&AlGAYlIGA2Yyd ¢KAA O2ffSOlGA2y 27
description below.

2. The LCT plans the entire transportation from the D@oend destination. This will typically
result in at least four transportation stages:

i. Pulling in empty containers from the inland waterway terminal in Willebroek
(operated by TCT).

ii. Moving the collection of containers associated with the Shipment (#fieiDC loaded
them with the Goods and linked them to the Shipment) from the DC to the inland
terminal in Willebroek;

Each 4€foot container will require a separate road transport movement, which will be
booked with the relevant road carrier under a separabnsignment ID.

NOTEA multicontainer Shipment will therefor result in several consignments to
manage these transport movements.

iii. Moving the collection of containers from the Willebroek inland waterway terminal to
the port terminal on a barge.

In general, this transportation can be executed with a single barge movement and if
so, this transport movement (for multiple containers) will be booked under a single

consignment ID with the relevant barge carrier.
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iv. Moving the collection of containers fromefport of loading to the port of
destination/unloading.
NOTECIearly, the actual journey of the Shipment / containers does not end there.
However, the scope of theENIXCpilot stops after the port terminal has confirmed
the loading of the containers oatthe vessel (and the vessel has departed from the

port terminal).

NOTEL: All of the above planning is dependent on the time the maritime vessel will depart from
the port terminal. The LCT will base the initial planning on the departure schedules that the
container shipping line makes available to those who want to book transport with them. Once
the LCT decides upon when exactly the Shipment should be transported on the maritime vessel,
they will confirm their booking with the container shipping line tfilsw from the LCT in the

sequence diagram).

The scheduled departure will drive when the containers need to be at the port terminal in time to
be loaded onto the maritime vessel. The LCT will arrange and confirm with the port terminal
exactly when the caainers need to be delivered to the port terminal and inform them on what
exact maritime vessel departure these containers will need to be loaded. This is the second flow

from the LCT in the sequence diagram.

NOTE 2The OIA Solution used in the LCT wdlll éhe relevant GS1 Identification Keys (ID Keys)
to the Shipment, the consignment and associated transport units. This will simplify the
unambiguous exchange of information with other parties involved in the execution of the various

transport and logistis activities for thdeENIXpilot Use Cases.

1. Whenever the P&G DC despatches a container from the DC to be delivered to the inland
terminal, they will confirm to the LCT which Shipment (GSIN), which container (identified
with the global data standarddentifier BICcod€”) and which consignment (GINC) this
transport movement is associated with.

2. The inland terminal will confirm to the LCT the receipt of each of those containers (using the
same identifiers).

3. The inland terminal will confirm to the LCTetloading of the collection of containers onto a
specific inland waterway barge (as per planning and booking by the LCT). They will also

confirm when the barge departed from the inland terminal. The inland terminal operator will

" https://www.bic-code.org/
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use the applicable identdrs for the consignment (GINC), the containers (BIC codes) and the
unique bargdD (ENF compliant with theEuropean Standard for identifying bargesTHESN
Annex 9.

4. The barge carrier will confirm to the LCT the delivery of the collection of contaimehe
port terminal. The carrier will use the applicable identifiers for the consignment (GINC) and
the containers (BlCodes).

5. The port terminal will confirm to the LCT the receipt of the containers using theodEs
and the appropriate consignment ([BINC).

6. When the intended maritime vessel is alongside, the port terminal will load the containers
onto the vessel. When completed and the vessel has departed, the port terminal will confirm
this to the LCT using the appropriate identifiers for the veq#&lO vessel number),
containers (Bl€odes) and consignment ID (GINC).

7. Whilst the vessel is on its way towards the port of unloading, the AIS (Automatic
Identification System) that is mandatory for maritime vessel (based on IMO regulations) will
be used o keep track of the maritime vessel. LogitOne will connect with the AIS provider and
provide the relevant information to the OIA Global Soultion used by the LCT.
LogitOne will use thEENDfietwork to exchange information with the OIA Global Solution.

Thesequence diagram also depicts the arrival of the vessel in the port of unloading, but the activities

within the port of unloading and after are outside of the scope of this Use Case.

%8 https://www.ceshi.eu/wpcontent/uploads/2016/06/ES_TRIN_en.pdf
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Description UC4 B2A, A2B servicesCustoms

The Sequence Diagram belgmovides an overview of the actors, information exchanges, objects

and identifiers relevant to UC4 customs cleara(smeFigure34).

P&G OIA Customs TCT Customs Port Shipping

Mechelen LogisticCT Agent IWW Hub Authority Terminal Line

Container

Book Shipment

Add GS11D Keys
GSIN GINC
SS5CC

Book Consignment GINC o
Multi container

Request empty containers

Deliver empty
containers

Despatched

BIC

Notify despatch Provide Shipment Provide customs
full Containers details for Customs | clearance information

Confirmation/Information Confirmation customs

Customs clearance clearance
Notification Containers loaded Containers loaded
Vessel
departed
L Notification Vessel Departure
P&G OIA Road TCT Barge Port Shipping
Mechelen LogisticCT Carrier IWW Hub Carrier Terminal Line

Figure34Business Processes of UC 4

We will focus in more detail on the customs clearance aspects of the transportation flows in this

section and ignore other aspects that are not directly relevant for customs clearance. In any case,

those aspects are describ@dthe other paragraphs of the P&G pilot.

Main Flow

1
2
3.
4

The container is picked up at the Barge Terminal in Willebroek.

The Container is brought to the distribution centre

The DC loads the container with goods related to a particular shipment.

The DC records¢he applicable product codes (GS1 Global Trade Item Number or GTIN),
guantities, Order/Transaction number (GSIN), sales value and other relevant data elements
and shares these with the LCT (OIA Global solution).

LCT sends export customs clearance instonstito the customs broker (Geodis).

The container is returned to the Willebroek terminal.

The container arrives at the place of customs clearance (in general the inland terminal in
Willebroek).

The customs broker receives confirmation the container isatustcleared for export. He
informs the LCT the container is now cleared for export.

The container is moved to the Port of Antwerp.
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10. The container is loaded on the maritime vessel.
11. The vessel departure is confirmed.
12. With the final confirmation the containgand the goods in it) have in fact been exported the

process completes.

The LCT (OIA Global solution) will provide visibility to all stakeholders involved on the status of

shipments, nilestones and progress updates.
Description UC& Dangerous Goods

The oljective is to provide notification of dangerous goods details automatically to port authority

(harbour master process) for export containers.

Solution directionBased on cargo/goods details provided by the distribution centre to the LCT and

the initial planning and reaime vessel schedule details from the Barge Terminal and Operator
inform the Port Authority of the plan and updates on actual scheduled arrivéthedo Dangerous

Goods consignments and containers at the Port.

The processes described in the previous paragraphs for UC1 & UC2 also apply to the transportation
involving Dangerous Goods (DG), albeit that for those DG transport movements additional
information must be provided. This information will be provided not only to parties already

identified within the above descriptions, but also to parties not yet indicated above.

Deliverable D2.1.1 (table 21) provides the below outline description of the main(flalled UC5
then):

1. The Container is picked up at the Barge Terminal in Willebroek.

2. The Container is brought to the distribution centre, loaded with goods there and brought
back to the Willebroek terminal.

3. As the container is classified as Dangerous Gtw$ erminal notifies the Port of Antwerp.

4. The Container arrives at the Port of Antwerp.

5. The LCT solution (OIA Global) will provide visibility to all stakeholders involved on the plan

and updates on actual scheduled arrival at the Port of Antwerp.

According to this highevel description, it is clear Port of Antwerp will receive additional information
for the DG goods flows. We are also aware of EU legislation regarding Dangerous Goods
transportation that requires additional parties/systems to bdoimed already today or resulting

from regulation coming into force in future (e.g. eFTI).
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At the time of compiling this document, the relevant details regarding the actors and information

exchanges related to the Dangerous Goods transported within 8% Bse Case were not available.

The FENIXjpartners aim to provide the details over the remainder of tRENIXproject and then

document the processes im& with the descriptions above.
Expected impacts per Use Case

Figure18 (see also D4.1.lipdicates where the P&G pilot partners expect to see improvements
versus the current operations. For each of the Use Cases in scope the relevant improvements have

been indicated.

NOTEEven though the P&G pilot no longer explicitly works on Use Case 5 targeting the reduction of
CQ and NQemissions, they pilot partners still expect an advantageous contribution from the other
Use Cases to this objective as a result of the procepsovements achieved within the other Use

Cases.

Table1l8P&G Pilot expected impacts per use case

Impact categories uCi uc2 ucC3 uc4
1. Reduction in CO2 emission n

2. Reduction in waiting times for trucks n n

3. Increased Load Factor n

4. Reduction in document Exchange n
5. Increased Delivery/Pick up Reliability n n

6. Increased Responsiveness n n

7. Optimisation of customs procedures n
8. Increased Data visibility n n n
9. Reduction in C&and NQemissions n

10. Increased Terminadfficiency n n

11. Reduced (un)loading time

12. Modal shift n n n

13. Interoperability n n n n
14. Asset management efficiency n n n
15. Increased automation procedures n n n
(+) Reduction in detention & demurrage days/cost n n

114



6.3.3.3 StandarddUsed(or Plannedto be Used

Deliverable 2.1.2 table 15 provides information regarding the IT building blocks used in-tBe AS

situation. The table makes the distinction between data formats and data exchange protocols.

Except for JSON and XML mentioned under data fornmradee of the other building blocks is a

standard according to the definition we use within tRENI>project.

Even so, users of the JSON and XML standards may implement them to structure/format data
exchanged with partners in very different ways that affectively proprietary between the partners
involved. This is currently also the case for the vast majority of all connections among the current IT

building blocks used within the P&G pilot landscape.

As indicated in the sequence diagrams above, the Pi&Ggartners plan to implement a number of

global standards such as:

w GS1 Identification Keys:
GSIN for shipments, GINC for consignments, SSCC for transport units;
w Other global or regional identification standards:
BIC for intermodal containers, IM@ssel number for maritime vessel, ENI for barges,

w FENDetwork to exchange information among OIA and LogitOne platforms (see below also)

This summary may expand over the remainder of BiENIXproject; the partners are currently
working on detailing theprocesses and information exchanges further, which may result in
adjustments to the above. E.g. unambiguous identification for locations may provide very significant
benefits in knowing where goods are exactly at any time during their transportation fedler $

Buyer. The GS1 Global Location Number may be used to achieve that unambiguous identification

(for parts of the transportation network).
Overview of Actors, information exchanges and objects for P&G pilot site

The P&G pilot indicates the followiragtors (see Table19), information exchangegsee Table20)

and objects (sedable21) are involved in the pilot Use Cases
Tablel9Actors

Actors

Sender

Recipient

Road Carrier

Port Terminal
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Actors

Shipping Line (Offshore/Deep Sea)

Terminal Operator

Port Community System PCS

SCM Domain

Logistics Control Tower;

Multi Modal transport management

Warehouse operator

Customs Authorities

Customs Broker

Inland waterways carrier (barges)

Inland waterways (barge) terminal

Port Authority

Transport Visibility Provider

(Short Sea)

Vessel Tracking Service provider

Distribution Centre (DC)

Table20 Exchange Flows

Exchange flows & Events

Book Shipment

Create Transport Plan

Book Consignment/s

Empty Container to Sender (of Goods)

Empty Container Receipt confirmation

Gather Customs Clearance data & documents

Send Despatch Advice

Assign Consignment to Carrier

Generate transhipment orders for terminals

Carrier confirms acceptance of Consignment

Confirm Consignment departure

Confirm Transport Means departure
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Exchange flows & Events

report status / Progress

Share transport means position

Confirm Consignment delivery

Confirmation ©ntainer delivery

Confirm Transport Means arrival

Confirm Transport Plan execution completed

Close Transport Plan execution

Confirm shipment delivery

Confirmation Container loaded

Submit Customs Declaration

Confirmation Container offloaded

Confirmation Container departure

Share Customs Declaration data & documents

Issue Custom Clearance ID

Issue Declaration of Origin

Generate Transport Order

Generate MRN

Table21 Overview of categories object

Category Object
Products Finished Goods
Container
Cases

Transport Units

Full container loads

Vehicles

Load Units

TEU / Intermodal containers

Transport Equipment

Intermodal Container

Road trailers
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Category Object

Maritime Vessels

Barge

Road Trucks

Transport Means
Short Sea Vessels

Vessels

Inland Barges

) Shipments
Transport Groupings

Consignments

6.3.3.4 Platforms to beFederatedwithin the FENIXNetwork

The P&G pilot will use tHEENIXederative network of platforms only between the two platforms of
OIA Global (OIA) and Loghe (L1).

Third party data sources, e.g. from the external stakeholders (e.g. TCT) will be able to use an
interface to the OIA or the L1 platform that is for theas simple as possible to use or that they

currently use already. This enhances their willingness to cooperate.

¢KS FAY 2F [ M A& (G2 WFIH0az2zNbhQ GKS AyiSNFIFOS FNRY
via FENDtetwork standards. For othatata sources to be usegicloser to the original owner of the

data ¢ the P&Gpilot aims to lower the barriers to participate as much as possible and accommodate

any technical interface that these parties can support, which currently often involve stanolwets

than FENIXffers.

6.3.4 Pilot SiteFrance

The French Pilot Site has two important hubs, which are in around Marseille and in the North of
France.

It will demonstrate intelligent Multi Modal Transport on the Mediterranean and the North Sea
Mediterranean TenT corridors. Marseille and FssirMer are among the biggest ports in the

Mediterranean and Dunkerque, Lille, Dourges, Eurotunnel are all important hubs in the North.

Thefunctionalfocus will be on intelligent multimodal freight transport in orderdemonstrate the
optimisation potential of smart and optimised freight transport movements. All of these ports are
multimodal with maritime and inland waterways navigation, rail and road traffic links. The proposal

is to demonstrate multimodal interoperdlty between the actors, transport modes and ports, in
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response to the challenges freight transport represent in these logistics regions. A strong
collaboration with several other existinglTS deployment projects is planned, permitting data and
serviceexchanges thanks to connections with the French nationa{ ITS6 dy 2 SdzR y I GA 2y | f
existing projects are ongoing projects SCOOP@F, InterCor-Bodds, as well as new Objective 8

project InDID. It adds a Mediterranean pilot site around Marseillerapetlis to deploy several Dayl

& Day 1.5 TS services and prepare the infrastructure for autonomous driving. This will permit the
demonstration of @TS benefits for logistics, but also the benefits of data provided by logistics

companies for traffic maagement.

Technicallythe French Living Lab will continue integrating the AEOLIX platform and more specifically
the MyAeolix connectors, the Data Transformation service and the toolkit. AOLIX partner and Living
Lab leader NeoGLS will take care of thisgragion and complete the platform by continuing the
adaptation of its IT logistics tool NOSCIFeL by proposing an intelligent Dashboard MCTO (Multimodal
Cargo Transport Optimization). This generic tool will be made available for all Living Labs tcefacilitat
interoperability and data visibility. Project partner MGI will adapt its innovative Cargo Community
service called AP+/CI5, currently used in most of the ports, and render it interoperable with the

AEOLIX platform. In addition to that, MGl will provile8 { 9[ L{ LINR2SO{i Qa dza$sS Ot
the globalFENDé&rchitecture

6.3.4.1 Pilot Overview
Objectives

w Ultimately, the French Living Lab will provide daebnd visibility by integrating the
LI NILYSNBQ Ayy2@0F G§AGS &2t dzi A& ynultimddalNdeliverg NIJA OS
optimization including modal shift and reduced environmental impact of freight movements.

w Connectivity with existing-O'S deployment projects, permitting data and service exchanges
thanks to connections with the French national{TS 6 a y 2 SdzR y I GA 2y f ¢ 0 ®

w Add Dayl & Day 1.5-ICTS services to-IIS in France and prepare the infrastructure for
autonomous driving.

w Demonstration of @TS benefits for logistics operators, but also the benefits of data
provided by logistics operators for ffec management.

w Extend the deployment of the AEOLIX federative network and connect it with-EidX
network.

w Offer the Dashboard MCTO (Multimodal Cargo Transport Optimization) tool across the
FENIXonsortium and=ENIXetwork.
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Table22 Partnersinvolved

Integrate the SELIS Use Cases that MGl is involved in withiEtdetetwork.

Partner name

Partner description

NeoGLS NeoGLS ITS development companyis a beneficiary o
the project and the French Ipt site leader.

Bogaert Bogaert- a truck company is a beneficiary of the project

Cerema Ceremag a Research Institute managing dangerous go
use cases is a beneficiary of the project.

I-Trans i-Trans ¢ a French Northern sea cluster for railw

industry,  sustainable  multimodal  and urbg

transportation systems is a beneficiary of the project.

Marseille Gyptis International

MGI ¢ the owner of the Cargo Community System (
which all of the pas belonging to the French pilot sit

use¢ MGl is a beneficiary of the project.

Université Polytechnique Hauts (

France

UPHF, a public Research Organization responsible for
test, Evaluation and Validation for French use casq

is a beneficiarpf the project.

Dunkirk Terminal des Flandre
Manutention

FOS Eurofos

Marseille
MEDEUROPE,

ang

Seavard, Calais, ports de Lille

These Hubs/Terminal Operators are active in FENIX

French Pilot and represented by the project partners.

Customs and other Border Contr

TOTAL TOTALg a French oil and gas companyulfils different
roles within Dangerous Goods Use Cases e.g. shi
terminal operator, carrier and consignee / distributi
centre.

Control Authorities (Roa( Within the Use Cases of Dangerous Goods (DG), many

Authorities, Fire Department Control Authorities need to access the information abo

Regional and Local Pub| the DG Transport to assess that transport.

Authorities,  Port  Authorities| . & SEGSyairzy F2NJ 0KS 2K

Authorities controlling some activity through access to {
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Authorities) information throughFENIX

Supply Chain Drivers: Supply Chain Drivers, as Shippers, Freighiv&rders or
Shipper, Freight Forwarder, Shipping Agents, drive the supply chains by order
ShippingAgent managing, and controlling goods movements based

information gathered througfrENIX

Geographical scope

The French Living Labgsographicallysituated around the Southern, Central and Northern tip of

the French leg of the MediterraneanNorth Sea corridor. In the south, Marseille and -BosMer

are major ports for the entire region, in the center the port of Strasburg represents an important
FNBAIKG KdzoX YR Ay GKS y2NIK (GKS &SI LRNI 2F !
AYGSNRA2NI LRNIGA YR LXFGF2NYa FFNRBdzyR [Af S 6AyOf
freight movements for this region. This large coverage ef lational leg of the Mediterraneaq

North Sea corridor is ambitious, and made possible by the direct involvement of actors i all

of these ports (se€igure35).

@,{9
Gl % Copenhi

D
E?st
& Leeds
ﬁ'n ' aﬁrﬂr-r Hamburg
e 285

Bilbao

Romi

Porto - ‘ Barcelona EN&C
Figure35 Scope & geography of the French FENIX Pilot

az2zNB LINBOAASt ez b-HANINGS/NIS ¢ ONIOYSYSS FAdilal dEINR Y |y A R
for a logistics hub in Europe. In close proximity to major economic re¢fRanss llede-France, Dutch

Randstad, Ruhr area, greater London), Halgsrance is the second most densely populated region

in France and provides a full range of transport infrastructure:
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Ports involved: an international seaport (Dunkirk), two regigats (Calais & Boulogne) specialised

in traffic with the UK and fishery, the unique Channel tunnel;

Inland Water Ways (IWW): ca. 1 000 km of inland waterways and the mega project of the Canal
Seine¢ Nord extension to from Western France to the Benedund German networks, 27 inland

ports (of which Lille Ports, 3rd biggest in France);

Rail: ca. 2 800 km of railways, the biggest trimodal freight hub North of Paris (Delta 3 Platform in

Dourges);

Road: 8 major highways (French A1, A26, A21, A22, A2528, A29)

6.3.4.2 Use Cas®escriptions

The Frencl-ENDpilot consists of seven Use Cases presentddhiie23.

Table23 Use Casgsresentation

UC ID USE CASE NAME Analysis Status
ucl Dynamic Status Slot Verification TBD

uc?z2 Slot Management TBD

uc3 Multimodal ETA for Cargo Optimization In Progress
uc4 Dangerous Goods In Progress
Uc>s CO2 Reduction TBD
uce Customs Optimization TBD

ucvz CITS for logistics TBD

Description UCL, Dynamic Status Slot Verification

This use case deals withptimisation of cargo transport to logistic hubs by improving real time
predictability of dock availability. For a multimodal transport, the transportation of goods will
include at least two different modes of transport. That is, a container/trailer dedovdy a truck will
transfer to another transport mode at the terminal. The modal shift is often done by booking a time
slot (date, hours, etc.) at the terminal. The slot booking before departure of the transport means is
optimal and must be done at leabefore its arrival. Otherwise, a container/trailer arrives without
any opportunity for preparation, resulting in perturbations and inefficiencies in port activities. This

service aims to optimise the planning for loading/unloading services of trucksistiddgubs.
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The sequence diagra(seeFigure36) illustrates the process.

Truck Driver— Slot Booking & Terminal
OBU/App Verification tool Operating System
1 l ]
I 1
Alt  Havea slot reference — verify slot status !
L Enter a slot reference i
Verify validity of slot reference |
slot against a list of valid slot |
validity is reference
not ok? Display the slot’s validity status Display the slot’s validity status 4
' y |
Do not have a slot reference —book a slot .
! Request available slots’ references
Display list of available slots Send list of available slots
e < _
Reserve a slot via his HMI Verify and Send the reserved slot
|
Update the list of valid slot reference
Confirm the reserved slot’s ref & validity status Display the reserved slot’s ref & validity status
- - 4>I
|
I 1

Figure36 Dynamic status slot verification

Main flow

1. Before arriving at a terminal, a truck driver checks if he has booked a slot.

2. If yes, he enters a slot reference and check its validity via app / OBU
(On Board Unit; computer installed within the truck).

3. The Cargo Optimisation service checks the validity of the slot reference against a list of
valid slot reference.

4. The service displayshdity status to terminal operator or terminal operated carriers.
The service displays validity status to the truck driver.

6. If validity status is not correct, the truck driver can submit another reference and restart
the process at step 3.

7. Ifatruckd®@SNJ R2Say Qi KIS I at2d NBEFSNBYyOS o
available loading docks and timeslots from the terminal operators.

8. The service display available loading docks and timeslots to truck drivers via app.

9. The truck driver reserves a slot via the app.

10. The service sends the reserved slots to terminal operators and update its list of valid slot
references.

11. The service displays validity status to terminal operator.
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12. The service displays validity status to kuwdrivers.
Description UC 2 Slot Management

This use case works on the optimisation of cargo transport to logistic hubs by slot resefgaton
Figure37). All who ned to visit the logistic hub (e.g. a port terminal) need to make a booking of a
slot including loading or unloading date and time. Terminal operators at logistic hubs provide
timeslots to the logistic operators visiting the terminal for (un)loading truekslocks. Transport
planners make a reservation for a specific timeslot and plan a truck arriving in that timeslot.

Transport planners provide this information to truck drivers.

Truck Driver — Slot Management Tool Terminal
OBU/APP — Transport Planner Operating System
I
I
|

I
i Available docks & timeslots for I
I

(un)loading trucks ‘

|« — — _

Assignment of docks &
timeslots to trucks

|

|

|

|

|

I

I

I

I

I

I

| . . . Reserve docks & timeslots for the
I Display the reserved docks & timeslots via HMI

« — — _

|

|

|

|

|

|

|

|
|
|
|
|
; |
s e o assignments -
— — — — >
|
|
|
|
|
|
|

Figure37 Slot management

The Sequence Diagrambove (seeFigure 37Figure 38) provides an overview of the actors,

information exchanges, objects and identifiers relevant to UGSt Mangement.

Main Flow
1. Terminal operators provide available docks and timeslots dajl¢ading trucks to Cargo
Optimization service.
The service receives this information and provides it to transport planners.
Transport planners use this service to assign docks and timeslots to trucks.

Transport planners reserve docks and timeslots dioplpading trucks.

o > W N

Truck drivers receive the reserved docks and timeslot on tm@mnanmachine interface
(HMI).

Description UC & Multimodal ETA for cargo optimization
Use Case 3 optimises cargo transport to logistic hubs by providing ETA in a simjlefpoi

visualisation (dashboard) of all the transport modes related to the transport. This includes truck,

train, vessel/barge and ship.
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ETA (Estimated Time of Arrival) is a key information for operational planning at strategic points of
corridors. Throughhe ability of several data sources, accurate and significant volume of ETA will be
delivered through a mulsources ETA collector and calculator to provide to terminal operators a

clear visibility of irgoing and outgoing flows of cargo.

MGI willdevelop an intelligent interface allowing collection of data from the CI5 Cargo Community
System in order to provide qualitative and quantitative data to maritime and inland terminals to plan
their activity. CI5 will share that data via the AEOLIX platfana display it in the multimodal
Dashboard.

Terminal Operating Traffic Management Cargo Optimisation =70 Geltaulkiier OBU — Truck Barge app -
System Center System driver Barge Driver
|
I I
| | |

|
Send waiting time at Port entrance

I
Send In- & outgoilng Rail Cargos Info
T

—

|
Send In- & outgoing Barge Cargos Info
going g g

»

|
Send In- &outgoihg Road Cargos Info
|

>

'l Traffic conditions

& Travel time
measurement

—

|
|
! |
! I
! I
! I
! I
! I
! I
! I
|
! |
' \
! \
' \
' \
|
! |
|
Locations & Destination l
F

Loj

Send the
combined data

|
|
|
I
" Combine
: all above
} data

Send the ETA ETA

I
Broadc#st the ETA
-

t —

|
|
|
|
|
|
I
|
|
I
|
|
|
|
\
|
|
\
|
|
\
|
| |
ations & Destination!

t Depdrture
|
|
I
|
|
|
|
I
|
|

. | R

Figure38 Multi-modal ETA for cargo optimization

The sequence idgram above (seeFigure38) provides an overview of the actors, information

exchanges, objects and identifiers relevant to UCMltimodal ETA for cargo optimization.

Main Flow
1. The Cargo optimization service gets information about waiting time at port entrance from
the TOS (Termin&®perating System) as well as regarding&iroutgoing Rail/Road/Barge
Cargo Information, i.e., provisional arrival time etc.. This information is updated regularly
on the TOS.
2. The Cargo Optimization service gets information about traffic conditions aneltteme

measurement from the TMGC Traffic Management Centre/ Data Access Point.
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The TMC updates this information in real time.

3. The Cargo optimization service receives the location and destination of truck drivers and
barge skippers.

4. The Cargo Optimizatn service combines the data feeds from TMC, TOS and OBU and
provides that combined info to the ETA calculator service.

5. Based on the information received, the ETA calculator service will determine the most
likely ETA for the transport means (truck, bargeail).

6. The ETA calculator service sends the ETA it just determined to the Cargo Optimization
service.

7. For each truck, the Cargo optimization service broadcasts the ETA to a national node over
second interface

8. For each barge, the Cargo optimization seevdroadcasts the ETA to a national hode over
second interface

9. Terminal operators receives truck ETA and barge ETA from national nodeemgerd
interfaceincludingthird partyterminal operators

10. The Cargo optimization service provides the ETA for thesport mode of the chosen
operator (train, vessels/barges, and ships) to OBU.

11. The Cargo optimization service provides the ETA of all trucks to the corresponding

Logistics Service Provider/Truck Company.
Description UC 4 Dangerous Goods Multimodal tracéidlity and compliance

Use Case 4 deals with dangerous goods containers multimodal traceability and compliance in the
Port of Marseille Fos Terminal. The goal of this use case is to increase visibility, reliability and
compliance of dangerous cargo managemat various points of the corridor and to prove the

concept of integrating it in the current trafftfanagement systems

This Use Case exhibits many aspects that are specific for the international transportation of

Dangerous Goodadditional informationin Figure39).
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Maritime Port Terminal Freight Carrier Content Access
Agent Authority Operator Forwarder Manager TP2 Provider TP1
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Figure39Import dangerous goods containers via port

Main Flow
1. Before the arrival, the shipping line agent submits a-@méval notification of the expected
date of arrival and Dangerous Good (DG) Declarations to Port Authority via CI5 system.
2. Port of Marseille authority agrees for dangerous good importation andstete the

received documents into eDGT (electronic dangerous good transport) Information
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11.
12.
13.
14.

15.
16.
17.
18.
19.
20.

21.

22.

23.

24.
25.
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Upon its arrival at the Port, the shipping line agsends the eDGTI and the BIC Codes
(international identification codes of container owners) to the freight forwarder
nominated by the consignee for onwards carriage into the hinterhadrucks, barges or
rail.

The freight forwarder sends the list of mainers in the contract and eDGTI to the
nominated carrier for the transport booking.

The carrier requests a random key for access to the Port Terminal from the Maritime
Agent of the shipping line.

The Maritime Agent sends back the key information.

Terminal operator discharges cargo.

The carrier request the status of container release at the Terminal.

The terminal operator sends back the list of released containers for the request.

The carrier requests a slot for pickup of released container

The teminal operator updates access gate information for the carrier

The carrier files pre declaration of DG folder to TP2.

The carrier later associates a regulated truck driver and a regulated transport unit.
He then also sends the association to the TP2.

TP2confirms the predeclaration back to the carrier.

The carrier transfers the préeclaration for control to the Maritime Agent.

The road truck company comes to the gate and sends a notification of entry.

The port authority takes a photo of the released tainer.

Specialised equipment/means come to unload the container from the vessel.

The terminal operator sends the parking slot for collection of the container to the relevant
truck (driver).

Road truckers comes to piclp dangerous cargo at terminal dugrthe booked slot and
activates NOSCIFEL mobile APP.

Terminal operators sends container gatet notification to the Port Authority and the
Port Authority forwards the notification to the shipping line.

The trucker sends the notification of pickup of cdne&x to the TP2.
TP2 will also notify the relevant TP1 system.

The port authority takes a photo of the loaded truck.

The truck exits the gate.
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26. Traffic control bodies may control/check the documents of the truck drivers online and

outside the terminal dung the execution of the hinterland transport to next/final

destination of the Dangerous Goods cargo.

The sequence diagranbelow (seeFigure 40) describes the actorsniormation exchanges and

objects involved in the checks mentioned in s&§of the previous overall import process.

sd Transport Journey )
ContentManagerTP2System AccessProviderTPiSystem Public Body
Information System
Carrier operator Pubiic body operator
| i
s T T v
{from apackage» | \ {from epackage» {from npackage»
DangerousGoodsTransnart) _ . ) | | DongerousGoodsTransport) DangerousGoodsTransport)
| inputDGDescription() o | | |
0 | | |
2 | | | |
npuUtTransportunit() \ | | |
o’ [ | !
| [ | !
pickupDangerousGoods|) | | | |
I [ | |
| activation|TransportUnit, dateActivation, | | |
| activation=true) L] | :
| |
| | |
| ) | !
1 logRequest|) | |
| | |
b | | I
| L L L |
aitscenario | | | [
| | [ | !
[Authorities wfrno access DG documents] | | getDGTDocument|Transportunit, ! . accessToDGDocuments() }
| | CountryCode, requestReason)
| | — -
| | "
| | '
| |  getDGTDocument|{Transportunit, t’ logRequest()
! | CountryCode, requestReason) 0
| | -
! I
| | logRequest()
| I
| I
| | .
|
! | :DGCamyingVehice
| PN 0 s i LS S o S =
|
| | logRequest|)
|
| :DGCarryingvehice
| S e osSsEmRe e
|
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I 5]
|
T
|
|

defiveryDangerousGoods()

activation(TransportUnit, dateActivation,
activation=Ffalse)

P

T
|
|
|
|
|
|
|

logRequest() |
|
|
|
|
|
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Figure40 Dangerous Goods Track & Trace

Main flow

1.

w

The carrier files pre declaratioof DG folder to TP2Seestep 13 in overall process
description above.

The carrier later associates a regulated truck driver and a regulated transport unit.
He then also sends the association to the TP2.

TP2 confirms the préeclaration back to the carrier.

The trucker sends the atification of pickup of container to the TP2.
This will also trigger notification of the relevant TP1 system
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The above steps cover the first four information exchanges shown in the sequence diagram
immediately above.

1. As the DG transportation progresdPablic body operator (e.g. a police person stopping a
truck on the road for routine checks) may request access to the Dangerous Goods
information related to the transport means (vehicle), transport equipment (container) or
other pertinent objects/entitiedor the check.

2. The Public body information system will request the relevant information from the
G! 00Saa t NPOARSNI ¢t mé aea

3. Ly GdaNys> GKS ! 00Saa t NPOARSNI gAftf O2y.ySOi

A

3

The TP1 and TP2 systems mentioned above are the ones relevant for the country within which the
Public body operates.

4. Assuming the TP2 system finds the relevant documentation / information, the TP2 system

will provide access to the Public body operaig( the police person mentioned above).

Steps 5 through 8 may not occur for all Dangerous Goods cargo transportation.

5. The carrier finally delivers the cargo to its destinatide. notifies the relevant TP2 system
(the same as in all steps above).
6. TP2 closs (deactivates) the Dangerous Goods transport entry in its recdiels2 then

sends a deactivation natification to the relevant TP1 system also.

The hinterland Dangerous Goods transportation is now complete in both physical and DG Track &
Trace terms.

In order to understand the above sequence diagram and the one below, we need to point out that
the network of TP1 and TP2 operates on the principles of thedotrer model.

A carrier connects to the ContentManagerTP2 system of his choice (only one).

ThisTP2 system connects to AccessProviderTP1 system relevant for the carrier (e.g. his country).

The TP1 systems can communicate with all other TP1 systems in the network.
Public Body information systems connect to the relevant TP2 system for them (e.g.2tsySt€m

in/for their country).

GSY gA0K gKAOK (K

A
a

{2 Ay LINAYOALX S RIGI Tt zraaied) TRLEO (Public Bad)) IRM=d ¢ t H

ultimately the Public body information system.
In domestic transportation, it may occur that the TP1 system related to theecasrthe same as the

TP1 system that the Public body communicates with (as described above).

In case of international Dangerous Goods transportation, the carrier may submit his DG information
to a TP2 system that is not directly connected with the TPtesythat the Public body uses.
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Even in that scenario the Public body may still access the relevant Dangerous Goods information.

The international network of TP1 and TP2 systems has-bylt YSOKI yAadYa GKI G A
I 00Saa t NP JA RS N the Public baidtaé findSWheralidde $efevant DG information was
f233SR k NBO2NRSR FYyR GKSYy YIF1S Ad 0O00OSaairotsS
t NE OA RENA & Wg o

The sequence diagram beldseeFigure41) outlines how the Dangerous Goods network of TP1 and

TP2 systems achieves this.
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Figure41 Dangerous Goods Network

In case the primary TP1 system linked with the Pudwity does not have any record of the relevant
Dangerous Goods transport (based on License Plate or other identifier information), this primary TP1

system will broadcast a request for information to all other TP1 systems within the network.

Assuming conneiins throughout the network are operational (and the carrier posted the relevant
information via the TP1 system he is linked to, one of the linked TP1 systems will find the relevant

Dangerous Goods record.
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The TP1 system that found where the record il iglay the original request DG information to the

TP2 system where the carrier posted the DG record.

That TP2 system will then communicate with the TP1 system linked to the Public body, which will

provide/present the information to the Public body opeoat

In case the connections in the network are not fully operational, the request for information from
the TP1 system linked to the Public body may not receive a response from some of the other TP1.
When that happens, the TP1 system where the relevant &®rd has been posted may not be

accessible and the network of TP1 systems does not find the relevant DG record.

The TP1 system for the Public body will notify that no DG record was found and some TP1 systems
G G A Y S Bn the deduést for information.

De<ription UC 5 CQ reduction

UC 5 works on the development of sustainability decision support system and certif£EsiGZRO
certificate. MGI manages Marseille Fos CI5 cargo community system and is able to provide reliable

real time data to calculate ahcertify environmental footprint of multimodal chains.

NEOGLS manages the NOSCIFEL platform, which is able calcyla@®@/BOy values generated by
various combinations of transport modes. This platform also connects with a mobile application for
exact calculation of road trafficThe measurements taken (g. actual speed, acceleration/
deceleration) helps understanding the impaitiel consumption and hence emissions from the

vehicle.

Main flow
1. Shipping agent submits a cargo announcement in CI5 (Cargo Community System)
Freight forwarder selects transport legs of the supply chain in CI5
Shipping agent selects transport legs of sgpply chain in CI5
CI5 sends transport legs definition to AEOLIX platform

a > w N

NOSCIFEL calculates transport legs emissions footprints from data collected from AEOLIX

platform

6. Shipping agent or freight forwarder accesses emissions footprints calculated in the
previous step and chooses a cargo routing option

7. Shipping agent or freight forwarder launches transport operations in CI5

8. CI5 sends the actual transport legs chosen to AEOLIX platform

9. NOSCIFEL calculates transport legs emissions footprints for the tradegeractually

chosen (based on the data collected from AEOLIX platform)
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10. Shipping agent or freight forwarder accesses emissions footprints calculated in previous

step.

Description UC @ Customs Optimisation

UC 6 deals with the mulfactors risk analysisor sustainable control operation. MGl manages
Marseille Fos CI5 cargo community system and is able to provide anticipated risk analysis for import
traffic when a huge amount of cargo is announced at very short period from vessel arrival.
The multifactors risk analysis is focused on what could affect fluidity and would help control
agencies to better plan their control activities by taking into account sustainability factors like

intermodality.

NEOGLS manages the NOSCIFEL platform connected to AE@H XyilvHisplay the cargo with a
high risklevel in the dashboard and assist the control bodies to plan their control activities with a

sustainability backgroun(seeFigure4?).

Aeolix CE

Shipping Shipschedule [

M-customs

agent \ \
N Ship A f Noscifel .~ Customs

Customs control
2 Required Information

Forwarder

Figure42 Goods arrival management

The diagrams belowsee Figure 43) identifies the actors, information exchanges and eait$

involved in this Use Case.
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Customs — Noscifel Forwarder /
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Time slots, place of control
Forwarder/ } Noscifel ——"1 Customs

Truck operator

= Confirmed time slots 1

Figure43 Customs inspection planning

Main flow

Shipping agent sends/submitaport manifest to CI5 (cargo community system)
Rail and river operators submit loading lists to CI5
MGI proceeds to mukliactor risk analysis

MGI sends the analysed manifest to the AEOLIX platform

a > w N RE

NEOGLS displays the risk analysis documents iN@®CIFEL Dashboard and presents the

risk cargo according to risk level tacking into account sustainability.
Description UC ¢ GITS for logistics

Cooperative ITS solutions will be deployed in order to provide crucial information to trucks
permitting optinisation of the transport. Virtual Message Signs, truck parking information, road
events will be available and provided by the FrenchlT€ National node (seeFigure 44). MGI
manages Marseille Fos Channel5 which is an intelligent system to detect terminal access problems
due to a large number of factors like weatheocil andIT breakdown. Once a risk is detected, an

alert is generated and displayed in the system ort $emnother information system.

NEOGLS manages the NOSCIFEL platform connected to AEOLIX, which will display in the alert to the

truck drivers once they will come near to the terminal for which the alert has been generated.
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IF2 or others IF2

IF3

IF1

Figure44 GITS for logistics

Main flow

The figure above is aexample how the IVS service can be offered: i.e. how a (public) road operator
can enclose IVS information directly via IF1 @®BUW) and indirectly via IF2 (baaffice interface to
serviceprovider or to other membestates). The actual implementation of IF2 is not universal to all
InterCor member states.

The process for the IVS application as foreseen contains several steps:

1. The RO back office system is triggered by an external triggérsfrmavn) that dynamic
signalling is activated. The dynamic signalling system along the highway is used to show
information of closed lanes and reduced speed limits dynamically on road signs.

2. The RO back office triggers RSUs to send ITS messages (RLljosanl OBU.

3. The RO back office also forwards the ITS messages (IVI) via IF2 to service providers.

The service provider determines whether an IVS message is required for the individual user, and
sends the appropriate information to the smart phone oryasther connected ifrvehicle system via
IF3. The smartphone or any other connecteevé@hicle system determines based on the input from

IF1 and IF3vhat to put on the HMI, and shows the IVS information, if required.

As will be clear from the above tablalgo included in D4.1.1), the French pilot aims to deliver

improvements in all impact areas except administration work time.

It is also worth noting that all Use Cases rely on and/or contribute to increased visibility of data.
The P&G pilot places a sintiemphasis on ensuring the stakeholders have all relevant data available

as and when they need to make transport and logistics decisions.
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Overview of Actors, information exchanges and objects for French pilot site

Table24 and Table25 show all of the actors, information exchanges and objects involved in any of

the Use Cases.

Table24 Actorsand generic fows

Actors Generic flow
Consignor (Sender) Book Shipment
Consignee (Recipient) Book Consignment/s
ETA Calculator Gather Customs Clearance data &
documents
Tracking data Collector Dock/Slot Booking
Tracking Data Visibility Provider Slot Booking Confirmation
Barge operator Confirm Consignment departure
Road Carrier Planner Confirm Transport Means departure
Road Carrief Driver report status / Progress
Port Terminal Share transport meangosition
Shipping Line

Confirm Consignment delivery
(Offshore / Deep Sea)

Terminal Operator Confirm Transport Means arrival
Terminal Operating System (TOS) Gather Customs Clearance data &
documents
Shipping Agent Submit Customs Declaration

PortCommunity System Share Cargo Manifest
Logistic Control Tower; Multimodal Share Customs Declaration

Transport Management data & documents

National Single Window Retrieve traffic conditions & travel time

measurement from TMC

Customs Authorities Retrievewaiting time at Port entrance

from TOS for a given transport meang

Port Authority Retrieve provisional time of arrival of g

given transport means

Transport Visibility Provider Retrieve GPS positions of a given

transport means

Vessel Tracking Service Ader Combine multiple and multimodal data
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sources for a given transport means

Terminal Operating System (TOS)

Provide the combined data to ETA

calculator for a given transport means

Traffic Management Center (TMC)

Calculate the ETA Information for agiv

transport means

TP1 Access Point provider

Broadcast the ETA to a national node

over IF2

TP2 Access Point provider

Consignor and Consignee are indirectly involved in the French Pilot

Table25Overview of bjects

Objects

Product

French Pilot will not identify products

Container

Transport Units

Boxes

Pallets

Vehicles

Intermodal Container

Transport Equipment

Trailer

Mafi

Maritime Vessels

Barge

Transport means

Road Trucks

Train

Inland Barges

Transportgroupings

Consignments

Shipments
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6.3.4.3 StandarddUsed(or Plannedto be Used

The French FENIX pilot partners apply a number of global / regional standards in -tBe AS

environment.
In the area oflata formatsDATEX II, EDIFACT, JSON, XML, CAM, IVI, DENM, POI, SPAT/MAP.
For the EDIFACT, JSON and XML formats the content is formatted in a proprietary way.

In the area ofdata exchange protocolsthe French pilot partners use ASN/GeoNet, SOAP, HTTP and
HTTPS.

The French pilot partners declare that to be open to analyse other standards permitting to fill the
gaps. The existing standards used in the use cases will not be replaced. Updates will be made in
order to deploy the latest versions of the applied standardstizat the French use cases stay
interoperable with similar deployments in Europe. They are aware of the recommendations included
below in this document but declare that they are not applicable to most of the French use cases. The
partners have not yet iddtified which additional standards they will adopt in their Use Cases if any

but that most of the needs are covered.

The French Pilot site has already applied several identified standards such as -HBESI C
(DENM/IVI)/DATEX2, ETSITS), ETSI(CAM). HoweMVor several messages or actions, proprietary
standards are used. These messages or actions are essentially linked with external systems like ETA.
The French Pilote site partners insist that standardisation of such links is not of high importance. But
the French pilot site is ready to apply an ETA standard for example if it exists and if it is used by ETA

service providers.

In conclusion, the French PS partners declare that the French PS is well advanced in the integration
of existing and efficient stadards which are well adapted to the proposed use cases. Additional
specific standards replacing the proprietary data formats used in some sub use cases could be
integrated if they are used by the systems providing the data. Finally, The French Pilstalite
considering as useful and promising the standard, OpenTrip Model (OTM), which seems to be built in
the same way as the Datex 2 standard. Meaning the possibility of adding additional data formats to

the original modef?

*NEO GLS Comment on André Perpey
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6.3.4.4 Platforms to beFederatedwithin the FENIXNetwork

The French Mediterraneaq North Sea Pilot Site will federate five platforms, detailed be(see
Figure4b).

These platforms are:

1.

iIMCTO Dashboardbffering visibility of data coming from several sources in one platform
and in real time. It also offers the access to several services in a customised way adaptable
to specific needs.

Noscifel:providing innovative services and tools suhslot reservation, G@alculation,
Transport Order Management, etét can be reached through Aeolix or through the
iMCTCODashboard.

Trusted party 1 (TP1a platform to manage dangerous goods transports documents and
their exchange with other TP1 ihe Europe.

ClI5:a cargo community system, which supports supply chains via an innovative system
that streamlines goods flows and provides deordoor goods tracking. Shipping agents,
freight forwarders, inland and maritime terminals, inland carriers, parthorities and
control agencies (customs agencies, health and plant, veterinary) use this system.

CI5 generates much data, which can be enriched by additional process like the one
provided in the AEOLISELIS platform.

CITS PLATFORMroposing most othe Dayl and Dayl.5-ICS services, which can be
integrated in logistics use cases with real time information like road events, Variable

Messages Signs, parking areas etc.
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NosciFel: offering innovative services such as Slot
reservation, CO2 calculation, Transport orders
management, etc.

MCTO iDashboard: offering data visibility and
customized services access

C-ITS: Supervision of RSUs, OBUs and cellular
communication; Monitoring of C-ITS services; Data
NeoGLS TRUSTED PARTY 1 (TP1): managing exchange with National nodes; Management of
dangerous goods transports documents and their security through PKls; Connection to data flows in
exchange with other TP1 in the Europe. real time for exploitation of automatic use cases;
Possibility to manually provide road events, VMS
messages,... to the RSUs or National node

CI5: cargo community system managing following services:

Vessels: service and calls

Cargo: manifest, booking, shipping order, release order, transhipment and transfer
Customs procedures: Customs declaration, customs authorization, discrepancy report
Terminal warehouse: Movement reports, Terminal stock accounts

Administration/monitoring: Tracking (Cargo), monitoring (Vessel, train, barge), statistics, KPl dashboard

These functions are applied to every kind of cargo: container (full/empty/FCL/LCL), roro, breakbulk and bulk for
every kind of flows: import, export, transit and transhipment.

Figure45Platforms federated and services provided usiEiNIX

6.3.5 Pilot SiteGreece

6.3.5.1 Pilot Overview

The Greek Pilot consists of five (5) operational and one (1) integrated Use Cases. Two of the operational Use

Cases are separated in two sulse Cases as presentedliable26.

Table26 Use Cases Presentation

UC1.1 | Digitalization of port processes (A2B, B2B, B2A activgiesport | End First Version (1.

UC1.2 | Digitalization of port processes (A2B, B2B, B2A activiiesport | End First Version (1.

UC2 Balanced use of modal availability along the corriglor In Progress
Intermodality

UC3.1 | Monitoring of status of transport operations TBD

UC3.2 | B2B Ala¥isibility Status Reporting System (AVSRS) to Custom TBD
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uC4 Traffic management & parking availability TBD
UC5h Yellow Pages & KPIs TBD
Objectives

Overall, the optimum goal is to lay the foundations for achieving coherence, interoperable

communication over th&ENIDfetwork and where feasible, base these communications (exchanges

of business messages) among different stakeholders and platforms oma@orstandards used and

they may cross multiple Pilot Sites (i.e. within a single-TENX across TEN corridors where they

may intersect).

More specifically the objectives for the individual Use Cases covered in this document are:

w Use Case 1:

(0]

(0]

(0]

Costs Miningation by reduction in waiting times for trucks
Costs Minimization by reduction in paper document Exchange
Costs Minimization by optimization of customs procedures
Costs Minimization by increased Data visibility

Costs Minimization by increased Terminalafincy

Costs Minimization by reduced (un)loading time

Costs Minimization by increased automation procedures

w Use Case 2:

(0]

(0]

(0]

Increased Load Factor
More flexible modal shift

Reduced administration work time

More benefits will be identified and added as theafysis proceeds to next Use Cases.

Partners involved

The partnership of the GredkENIXpilot consists of eight beneficiaries and two implementing bodies

from the private and public sector§able27 lists the partners.

Table27 Partners involved

Partner name

Partner description

GREEK MINISTRY OF INFRASTRUS The Greek Ministry is a member state benefici
AND TRANSPORT (Greek Ministry) of the project.

ETHNIKO

TECHNOLOGIKIS ANAPTYXIS (CERTHY/| implementing body on behalf of the Greek Minisi

KENTRO EREVNAS | CERTH/HIT is a research organisation that aci
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INSTITUTE OF COMMUNICATION
COMPUTER SYSTEMS (ICCS)

ICCS is a research ongmation that acts as a
implementing body on behalf of the Greg

Ministry.

KUEHNE+NAGEL SOCIETE ANONYMI
TRANSPORTS & LOGISTICS (K&N)

K&N ¢ Freight forwarderg is a beneficiary of the

project

DIEVROPAIKI  ETAIRIA  SYMBOL
METAFORON ANAPTIXIS RAROFORIK
AE (TREDIT)

TRED ¢ Technology providec is a beneficiary o

the project

INLECOM INNOVATION (INLECOM)

INLECOM Technology provideg is a beneficiary

of the project

CLMS (UK) LIMITER YPOKATASTIM
ELLADAS (CLMS)

CLMS Technology provideg is a beneficiary o

the project.

PIRAEUS EUROPE ASIA RAIL LOGIST

PEARIS.A.¢ Rail operator is a beneficiary of the

(PEARL S.A) project.
STATHMOS EMPOREYMATOKIBQ PCT¢ Port operator ¢ is a beneficiary of the
PEIRAIA A.E. (PCT) project.
KENTRO DIAXIRISIS KAI DIAN{Q PCDCc¢ Distribution and consolidation centr

EMPOREYVATOKIVOTION PIREA AN
ETAIRIA (PCDC)

operator¢ is abeneficiaryof the project.

Geographical scope

P |
o
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3
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Figure46 Greek Pilot SiteGeographical scope

The implementation of the GredkENDpilot is geographically located along core TENetwork of
Greece and more specifically the Greek part of Orient/EEabted from Piraeus to the northern

borders of Greece, Idonme (PiraeusAthensThessalonikidomeni)(seeFigure46).

6.3.5.2 Use Cas®escriptions
Description UC? Digitalisation of Port Processes

Use Case 1 deals with the digitalisation and monitoring of the import and export process for cargo
arriving and departing the Port of Piraeus.

The Use Case involves monitoring the status of the cargo from the unloading of a container in the
port of Piraes, to the transfer, consolidation, and distribution centres, until the departure from the
port and vice versa. The pilot partners expect the digitalisation of documentation and processes to
reduce the required time from about six hours today to less thariyt minutes.

The specific Use Case is split in two sub Use CHSggt Import CargandUC1.2 Export Cargo
Use Case X, Port Process Digitalisationsequence diagram

Physical flows of the UC1 all take place within the Free Zone Type 1 of the Pvateafs among the
container terminals and the warehouse buildin¢see Figure 47). This is a confined and tightly

controlled area.

-
Athens

xts, \ i hﬁ/ii e E

Piraeus

iR BE
e

Figure47 Free Zone Type 1 of the Port of Piraeus
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Use Case 1 (UCBequence Diagram

The Sequence Diagram beldisee Figure 48) provides an overview of the actors,

exchanges, objects and identifiers relevant to UC1.1 Cargo Import.

C

Shipping Agent

information

Proforma Invoice

Intra-EU
transport?

Third Country
Now| Dedlaration of

Origin

[+] pping Freight Forwarder FreeZone Operator Customs Broker Customs Trucker
Customs Broker
Customs Broker Motification for
Authorization pending
assignment
¥
Deliver Customs Brooker
Urde? Delivery Order i
Appiication Generation acceptance
¥
MNotification of
Delivery O rder i
Release Pending Delivery
Order
Loop Start
Optional
subcontract to
new brwander
Loop End
Customs Broker Customs Broker
Dedaratien Werificaiion
Certificate of Origin
Application
Cargo Origin
Verification
Generation of
No,| Dedaration of Customs
Merified Origin with Verification
Unknown status

Yes

EU Declaration of

Origin

L

Records Update/
Customs Release

L

Dedaration of Origins.
ashboard

Dedaration of Origins
Dashbeard

Link to
Customs
Dedaration

KRN Generation

!

Transport Order

Notification of

¥

¥

Payment

Proforma Inveice

Invoice

elnvoice Notification

Generation

Pending
Transport Order

k.

Netification of

Delivery

notification

Cargo Delivery

Payment
Clearance

Drriver

I

Delivery

notification

Assignment

Figure48 Digitalization of port processes (A2B, B2B, B2A activities)
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Main flow

1.
2.

10.
11.

12.

13.

14.

15.

A container arrives at PCT,;

Registered users of the Hellenic Port Community System (HPCS) that have declared
interest for the container are notified about the discharge of the container in Piraeus via
the HPCS notifications module. The action is registered in the FEWNIXHPCS Cargo
Monitoring and Status module;

The freight forwarder or authorised party uses the ndviENIXprocess for digital
preparation of delivery notes from the Piraeus Container Terminal to the Piraeus
Consolidation and Distribution Centre (PCDC);

The container iorwarded to the PCDC (warehouse operator) for consolidation and
distribution. The action is registered in the né#ENIDHPCS Cargo Monitoring and Status
module;

The freight forwarder and authorised parties are notified via the HPCS notifications
module;

The container is opened, and the cargo is recorded in the PCDC inventory;

The freight forwarder and authorised parties are notified via the HPCS notifications
module. The action is registered in the ndMENIXHPCS Cargo Monitoring and Status
module;

The fraght forwarder issues a Customs Clearance request for part or the whole cargo via
the newFENInodule for pending customs clearances;

A Customs clearance request is forwarded to the relevant Customs Office via the HPCS
Customs module;

The customs ClearaedD is received by the Customs Office;

The freight forwarder and authorised parties are notified via the HPCS notifications
module. The action is registered in the ndMENIXHPCS Cargo Monitoring and Status
module;

The freight forwarder uses the neRENIXprocess for the digital preparation of delivery
notes from the Piraeus Consolidation and Distribution Centre to the next transport mode;
The next transport mode is notified via the HPCS notifications module through the new
FENIDHPCS module for electromotifications;

If the next transport mode is a truck, the declared transport company receives a PIN code
generated by the newFENIXHPCS modules for secure access to allow access to the
Piraeus free zone and entry to the PCDC;

The cargo is picked up anédds for the hinterland.
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Information flow

1.

3.

HPCS notifies authorised parties (e.g. cargo owner, freight forwarder) about the status of
the container (discharged in port, moved to PCDC, recorded in the PCDC inventory,
Clearance ID).

Freight forwarder issuesuStoms Clearance declaration through HPCS to the Customs
Office.

HPCS notifies next transport mode about the delivery of the cargo and entrance details.

For more information, check the diagram.

Description UC1.2 Export Cargo

The sequence diagram for thexport Use Case (UC1.2}he essentiallysame as for the Import Use

Case (UC.1), so no separate sequence diagram is provided here.

Main Flow

1.
2.

6
7
8.
9

The freight forwarder or authorised party generates a-poice to deliver a container;

If the transport mode is a truck, the declared transport company receives a PIN code
generated by the neWwrENIXnodules for secure access to allow access to the Piraeus free
zone and entry to the PCDC;

The transport company / radperator is notified viahe Hellenic Port Community System
(HPCS);

The container arrives at the Free Zone of the Port of Piraeus;

Registered users of the Hellenic Port Community System (HPCS) that have declared
interest for the container are notified about the discharge of thetainer in Piraeus via

the HPCS notifications module. The action is registered in the FEWNIXHPCS Cargo
Monitoring and Status module;

The container is loaded on a vessel;

The relevant shipping agent is naotified via the HPCS notifications;

The vessel dmarts for the next port;

The relative shipping agent is notified via the HPCS notifications;

Information flow

UC1.2 shares the same Information Flaw provided earlier, with UC1.1.

Description UCZ, Balanced use of modal availability along the corridantermodality

The aim of this Use Case is to deliver a service for matching cargo with truck and train availability,
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using messages arriving to the freight forwarders, rail operators and business enterprises via the
Cargo Bundling Marketplace and throutjie Yellow Pages and AEOLIX platforms. The efficiency of
the T&L operations will be optimised by enabling the cargo bundling on available trucks and trains
along the corridor. This Use Case focusses on the transportation from the port of Piraeus into the
hinterland (along the Orient/EastMed TENT corridor that crosses regions of Attiki (EL30), Kentriki
Makedonia (EL52), Sterea Ellada (EL64) & Thessalia (EL61)).

Use Cas@ ¢ Balancing modal availability / Intermodality sequence diagram

The Sequence Dieagn (seeFigure49) provides an overview of the actors, information exchanges,

objects and identifiers relevant to UC2.

il
Insert cargo details (O/D Locations, pickup/delivery date, DRTAILS)

Rail service provider Freight Forwarder
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I t |
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TRAINID: Unique ID based on a COSCO-PEARL agreed naming convention
Origin/Destination (rail hub) : : Unique naming convention (OR UIC station Codes)
O/D Locations: Postal Code; Country

Figure49 Intermodality
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Main Flow

1. The transport operatorcreates the transport plan (road and/or rail) for the next time
window (will be defined) and provides this information to the Transport Managex. (i.

K&N acting as freight forwarder and/or PEARL acting as rail service provider);

2. The Transport feeds the stegm (Routing system) with appropriate parameters such as
length, volume, destination, deadline;

3.1 LRY (GKS ONBFGAZ2Y 2F F LX Iy GKS FTNBAIKG F2NJ
plan via the Availability Aggregator Module;

4. The extended Collaborae metaservices Platform submodule of Cargo Bundling
(covering road and rail operations) will receive the information through the Availability
Aggregator Module regarding the transport plans.

5. In effect, the above steps create a pool of available transpapacity (including timings)
within the system for Cargo Bundling;

6. ! o0dzaAySadaa SyYyGiSNIINARAaAS 6/ FNH2 hgySNDL ySSRa
direct agreement with the Transport Manager, it checks the «Cargo bundling» module for
possible akrnatives;

7. Cargo and transport availability slots will be matched by the Cargo Bundling Marketplace
and the Transport Manager will receive and evaluate the matching opportunity proposed
by the system;

8. Upon possible updates on availability slots (availalaleyo and slots have been matched
SAGKSNI @Al !/ odH 2NJ RANBOGfe Ay GKS ¢NIFyaL:

containing a new snapshot of slot availability will be published.

Information flow

Truck owner provides truck availability descrptito Cargo Bundling;
Truck owner updates truck availability in Cargo Bundling;

Cargo owner inserts cargo details in Cargo Bundling;

P 0w D RF

Rail service provider updates changes of the train composition in Yard & Routing
Management System;
5. Freight Forwarder requss train composition from the Rail Service provider through
Container Slot Matching Module
Train composition is provided through Yard and Routing Management System;
6. Freight Forwarder through Container Slot Matching Module sends availability to the
Avalability Aggregator Service;
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7. Availability Aggregator Service processes data and sends availability to Cargo Bgundling
AEOLIX publishes data;

8. Cargo is matched with trucks and trains and Cargo Bundling sends matching suggestions to
the Freight Forwarder aridr the Rail Service Provider and also notifies the cargo owner;

9. The actual rail and road carriers evaluate the suggestions.

10. Assuming the actual carriers accept the matches proposed, actual fulfilment of the cargo
may start and the Freight Forwarder infosnthe Rail Service Provider about the details

involved.

Table28 Expectedmpacts per Use Case

Impact categories UC1 uc2 UC3 uc4 UC5
1. Reduction in CO2 emission n
2. Reduction in waiting times for
trucks n n
3. Increased LoaBactor
4. Reduction in document Exchang n n
5. Increased Delivery/Pick up
Reliability
6. Increased Responsiveness
Optimisation of customs
procedures 0
8. Increased Data visibility n n n
9. Reduction in NOx emissions
10. Increased Terminadfficiency n n
11. Reduced (un)loading time
12. Modal shift n
13. Interoperability n n n n n
14. Asset management efficiency
15. Increased automation
procedures L n
16. Administration work time n n n
(+) Cost Minimization n
(+) Improved traffiefficiency n
(+) Reduced travel times n
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NOTEThe Greek Pilot Site will not explicitly focus on Reduction geN@sions. However, we need
to point out that the pilot site does aim to achieve a modal shift towards modes of transport that

cause a reduction in N@missions.

Table29 Overview of aors, information exchanges

Actors

Sender

Recipient

Road Carrier

Rail Terminal

Rail Carrier

Freight Forwarder

Port Terminal

Shipping Line (Offshore/Deep Sea)

Terminal Operator

Operator

Shipping Agent

Port Community System PCS
SCM Domain

Warehouse operator

Customs Authorities

Customs Broker

Port Authority

Transport Visibility Provider
(Short Sea)

Vessel Tracking Service provider

Maritime Transshipment Point

Terminal Operating System (TOS)

Pallet Management

Container Asset Management

Distribution Center (DC)
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Table30 Overview of the gerneric flow

Generic flow

Gather Customs Clearance data &

documents

ConfirmTransport Means departure

report status / Progress

Share transport means position

Confirm Consignment delivery

Confirmation Container delivery

Confirm Transport Means arrival

Confirmation Container loaded

Submit Customs Declaration

ConfirmationContainer delivery

Confirmation Container offloaded

Confirmation Container departure

Share Customs Declaration data &

documents

Confirm Container unsealed

Register Discharge Events

Prepare Digital Delivery Notes

Forward Shipment (e.g. Container) to

Warehouse Operator

Confirm Container forwarding to

Warehouse Operator

Issue Custom Clearance ID

Generate and Send Digital Delivery Not¢

Generate Container Delivery Phglvice

Generate Unique Vehicle Access Codg

Notify Critical/Other Authorize®arties

Issue Proforma Invoice

Issue elnvoice

Receive dnvoice

Issue Declaration of Origin
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Generate Transport Order

Generate MRN

Notify for Payment Clearance

Assign Truck Driver to pick Cargo for

distribution to consignee

Table31 Overview of categries andjects

Category Object
Product NOT COVERED
Container
Cases
Transport Units Vehicles
Load Units

TEU / Intermodal containers

Container

) Rail Wagons
Transport Equipment

Intermodal Container

Road trailers

Maritime Vessels

Transport Means Road Trucks

Train

) Shipments
Transport Groupings

Consignments

NOTEThe Greek pilot has import and export Use Cases for the FesteZone(FTZ)n the port of
Piraeus. In general, one would expeatiat the Goods/Product handled through the FTZ would be
tracked (also) at the level of the Product Code (e.g. Global Trade Item Number for Consumer
products). Howevetthe partners in the Greek pilot make use of specific monitoring processes as per
EU Reglation 2446/2015. These processes allow for tracking at the level of the Transport Unit only.
The EU regulation alsallowsfor tracking at the level of the Product Code, but it does not require
tracking at that levelAs local stakeholders implied, theeittification standards used are mainly
proprietary without explicitly excluding the usage of Global identification &ieds if applied by a

business.
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6.3.5.3 StandarddUsed(or Plannedto be Used

According to the information provided in deliverable D2.1.2 (tal#ly the Greek pilot currently uses

a number of standards.

w Data Formats
DATEX II, JSON, XML

w Data Exchange protocols
RESTfull API,

DATEX Il provides detailed descriptions (in both semantic and syntactic terms) for each type of

information exchange that supports.

JSON and XML are themselves standards, but they leave structuring the information exchanges in
terms of semantics and syntax entirely to the partners exchanging the information using XML or
JSON.

As a result, the various information exchasgoased on JSON and XML in place in the curredS)AS

environment are all norstandard (proprietary) structures.

The Greek pilot partners have not made any decisions on the use of global standards for the various
information exchanges within their Useaggs. They are aware of the recommendations regarding
specific identification schemes for specific objects and entities and how they may be used in the

various information exchanges (see paragréps).

6.3.5.4 Platforms to beFederatedwithin the FENIXNetwork

Under Greek pilot local logistics platforms will be connected with the aim of achieving integrated
Transport & Logistics operations along the Greek part of the OfmstMed Corridor and the rest

of TENT corridors towards North and Central Europe. These platformésarealsd-igure50):

Port Community Node HPCS;
which will ofer digitalisation and automation of Piraeus Port processes from the Port Container

terminal to the Piraeus Consolidation and Distribution Center and/or to the next transport mode,

Corridor intermodal  operations and logistics management platform- Alas;

which will promote rail transport on the corridor and provide visibility to service users

Yellow Pages Platform for freight transport along the corridor
which will provide logistics observatory services in the corridor, as well as access to electronic

services in the field of transport and logistics.
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Collaborative metaservices Platform;

which will offer services for consolidating cargo and booking storage space.

Port Community Node - HPCS

Yellow Pages Platform for freight transport
along the corridor

* Digitalization and automation of Piraeus Port processes

from the Port Container Terminal to the Piraeus . . - .
Service information provision along the corridor

Gathering information and developing indicators to
measure the efficiency of the corridor

Support easy connection with new and existing local,
public and private, platforms

Provide opportunities to SMEs to connect their services
to FENIX's federated network

Improving the terminal facilities of the corridor by
connecting with local Traffic Control Centers (TMC) and
the National Access Point (NAP)

qOPr Yellow Pages
P Digital Service
N KPIs

@ = R.e o port/gxil oo Traffic status/assistance

m r— 4 W RS E mp @Ry Parking slot availability
—_— Entry to warehouse

Customer delivery

Consolidation and Distribution Center and/or the next
transport mode

B2A, A2B services like customs,
Forwarder/carriers interfaces
Certificate of origin

Corridor intermodal operations and logistics
management platform - Alas
Promotion of rail transport on the corridor
Provision of visibility to service users

Track and trace

Collaborative meta-services Platform

*  Ensures the integration of the corridor into the urban and suburban environment
*  Ensures the active involvement of industrial stakeholders in the exchange of information and use of T&L services
*  Provides access to (meta)services that match demand to the available service capacity

Cargo bundling
‘.; I m Virtual Freight Centre

Figure50 Services to be Provided within the Greek Pilot

6.3.6 Pilot Site Italy 2¢ Rhine Alpine

The Pilot Site Italian Rhine Alpindtaly 2 focuses on the implementation of the monitoring of the
traffic routes along the RhinAlpine Corridor, with a view on traffic flows through the corridor. It
insists on three northwdsregions: Liguria, Piedmont and Lombardy. The aim of the pilot site is to
optimise the planning of activities for transport operators in the nowtkestern Italian regions
through realtime monitoring as well as t@chiew efficient and sustainable use dlie whole

northwest infrastructure (in all the three regions)

6.3.6.1 Pilot Overview
Partner Description

The Pilot Site Italian Rhine Alpinétaly 2 partnership consists of one main beneficiary (the Italian
Ministry of Infrastructures and Transports) and nilmeplementing Bodies from the private and
public sectors. Furthermore, Italian members of EGTC (which is a beneficiary of the project) provide

organizational support to the pilot. The partners are descrilmeBable32.
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Table32 The Partnership of Pilot Site Italian Rhine Alpitedy 2

Partner name

Partner description

Italian Ministry of Infrastructures and Transports

The Italian Ministry i& member state beneficiary of
0KS LINr2SOG® LGiQa NRf S
consortium and act like a union body

Circle SpA

Technological provider (Implementing Body)

Ignazio Messina & C SpA

Terminal Operator (Implementing Body)

Fondazione LINKS

Research Institute (Implementing Body)

Port Authority of the Eastern Liguria Sea

La Spezia Port area manager (Implementing Body)

SEA SpA

Milan Airport area manager (Implementing Body)

Tarros SpA

Shipping line and terminal operator (Implementing
Body)

Universita degli Studi di Modena e Reggio Emili

Research, support and analysis (Implementing Bog

Universitadegli Studdi Genova (CIELI)

Research, support and analysis (Implementing Bog

Crosstec SRL

Technological provider (Implementing Body)

Uniontrasporti, Liguria Region, Piedmont Region
and Lombardy Region

Governance of the Genova reality in order to

cover all the national and regional strategies

and to engage all the needed actors (affiliated entit
of EGTEproject Beneficiary)

Geograhical Scope

The FENIX Italy 2 pilot project is being implemented geographically along theARbiime corridor,

which extends from the northern Italian ports up to the ports of Rotterdam, Zeebrucke and
Amsterdam in the Netherlands. The main hubs in lfadian part of the corridor are Genoa (port)

and Milan Malpensa (airport). Although not formally part of the corridor, La Spezia port is well

connected with some related intgrorts and will implement some of the use cases of the [{det

Figurebl).
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Figure51The scope and geography of the Fenix Italy 2 components
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6.3.6.2 Use Case Descriptions

The FENIX Italy 2 pilot projemnsists of nine9) Use Cases as presentediable33. In the further

analysis we will only concentrate on UC 6

Table33: Overview of use cases

UCID | USE CASEAME

uCi Expected Time of arrivglETA (Milan)

uc2 Reduction of CE& NQ, emission (Milan)

UC3 Dangerous goods transportation monitoring (Milan)

ucC4 B2A /A2B services like Customs (Milan)

uC5 Safety and eCustom (Milan)

ucCe Digital synchro modahformation dashboard (Genoa)

ucv Synchro modality (Genoa)

ucCs Realtime Road optimisation in ports (Genoa)

uco9 Realtime Rail optimisation in ports (Genoa)

UC6- Digital synchro modal information dashboard (Genoa)

Use Case 6 aims at making ttiéferent actors on the IFSTL (International Fast and Secure Trade
Lane) interoperable, and developing the dashboard as the pipeline in which all the different
federated systems will contribute to, thus enhancing visibility over the supply chain, intagrati
logistics and customs procedures, and leading to a reduction of transit time and a related increase of

efficiency.

Ports, and related supply chain actors, need better integration of the different modes of transport

achieving streamlined and digitalispdocesses and more advanced IT systems.

The portion of the Rhindlpine living lab centred in ports has the aim to develop and test
collaborative corridor concepts grounded on the enhanced availability and use of data among
logistics companies and administions along supply chain linked to the Rh#ipine corridor, by
means of:

w Optimised transport and logistics processes in a much better and predictable way;

w Simplified and enhance processes through avoidance of mistakes and errors;

w Scaled up processes rbugh harmonised collaboration structures among corridor

stakeholders.
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¢tKS 02y OSLIi A& OSYUNBR Ay t2NIa FyR Attt 0SS aLISC
YR {SOdz2NE ¢NIRS [FySeé 2y &LISOA T XCQridbrt# paitsick O&a OK I
Genoa and La Spezia and f8d final destinations (e.g. Morocco, Egypt, etc.) aiming at supporting
digitalisation in ports as key nodes of multimodal logistics chain, piloting advanced IT solutions to

improve transport connections apromoting modal integration and interoperability.
Terms

A whole range of technical terms are used in the following process descriptions. In order to

contribute to a better understanding, these are listed and explained again in the follGvainig34.

Table34: Overview of techncial terms in use case 6

Term Definition

eManifest eManifest is a term that describes the early, electrofignsmission of
freight information to customs officials before a shipment arrives at a bor
eManifest accelerates the customs clearance process by allowing rel
information about shipments to be evaluated and approved by cust

officials prior tothe physical arrival of a shipment.

eSeal An electronic seal is a data element that is attached to an electr
document or other data and guarantees the origin and integrity of the ¢
[1] The term is used in the EU Regulation No. 910/2014 (eR»g8lation)

for electronic transactions within the European internal market.

Customs Export | The General Export Manifest is a legal document that must be submitte
Manifest the customs authorities by the carrier of goods. This document is use
government authorities as proof of export. Customs officials authenticate
export manifest on shipping documents for exporters on the basis of
EGM. With such copies or certificates, exporters apply for export ber
based on this document, toged with other documents such as the bill

lading as proof of export

Customs Import | An IGM is a legal document filled out by the transporter of the goods alf

Manifest destination customs office. It contains the details of all goods arriving at
destination.

Commercial The commercial invoice is a record or proof of the transaction between

Invoice exporter and the importer. Once the goods are available, the exporter ig
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a commercial invoice to the importer to invoice the goods to him.

The conmercial invoice contains the basic information about the transac

and is always required for customs clearance.

Although some entries are added specifically for the expragort trade, it
resembles an ordinary sales invoice. The minimum informatioreigdiy

included is the following:

A Information about the exporter and the importer (name a

address)

Date of issue

Invoice number

Description of the goods (name, quality, etc.)
The unit of measurement

Quantity of goods

Value of the unit

Total articlevalue

Do Po  Po o  Po T T I

Total invoice value and currency of payment. The equivalent muy
expressed in a currency which is freely convertible into euro or

another legal tender in the Member State of importation.
A The terms of payment (method and date of payment, dists, etc.)
A The delivery terms according to the relevant Incoterm
A Means of transport

No special form is required. The commercial invoice must be made out b
exporter in accordance with standard commercial practice and mus
presented in the originakith at least one copy. In general, it is not necessg
for the invoice to be signed. In practice, both the original and the copy o
commercial invoice are often signed. The commercial invoice can be iss

any language. However, a translation iftoglish is recommended.

Customs Value | Customs value declaration is a document to be presented to cusl

Declaration authorities if the value of imported goods exceeds 20 000 EUR. The cu
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value declaration must be prepared according to the DV 1 ftmeymodel of
which is defined in Annex 8 of the Regulation (EU) 2016/341 43Jdf
15.03.2016) (CELEX 32016R0341), known as the UCC Transitional D¢
Act. This form must be presented together with the Single Administra
Document (SAD).

A The main prpose of this requirement is to determine the value
the transaction in order to establish the customs value (tax value

the application of customs duties.

A The customs value is the value of the goods including all (
incurred (e.g.: trade pricdransport, insurance) up to the first poin
of entry into the European Union. The usual method for determir]
the customs value is to use the transaction value (the price pai

payable for the imported goods).

A In certain cases, the transaction valuetioé imported goods may b
subject to an adjustment involving surcharges or discounts.

example:
A Commissions or royalties may need to be added to the pr

A Internal transport (from the point of entry to the fing
destination in the customs territory aghe Community) musf

be deducted.

A The customs authorities shall waive the requirement for a cust

value declaration in whole or in part if:

A The customs value of the imported goods in any ¢
consignment does not exceed EUR 20 000, unless it
partial @nsignment or several consignments from the sal

consignor to the same consignee, or
A The imports in question are of a n@emmercial nature; or

A The presentation of the information in question is n
necessary for the application of the Customs Tariff &
European Communities or where the duties provided fo

the Customs Tariff cannot be collected because of spg
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customs provisions.

Bill of Lading The Bill of Lading (B/L) is a document issued by the shipping company
exporting shipper, confiring that the goods have been received on board
this way, the bill of lading serves as proof of receipt of the goods by
carrier, which obliges him to deliver the goods to the consignee. It con
information about the goods, the vessel and the pof destination. It
documents the contract of carriage and transfers the ownership of
goods, which means that the holder of the bill of lading is the owner of

goods.

A The bill of lading can be a negotiable document. Different type
bill of ladirg can be used. Clean bill of lading" means that the gg
have been received in an apparently good condition and st
Unclean or dirty bills of lading' indicate that the goods are dama
or in poor condition, in which case the financing bank may refas

accept the sender's documents.

FIATA Bill of The FIATA bill of lading is a document designed as a multimodal or com
Lading transport document with negotiable status, developed by the Internatig

Federation of Freight Forwarders Associati(iRisATA).

Road Wayhill The road consignment note is a document containing the details
(CMR) international road transport and is defined in the Convention on the Cont
for the International Carriage of Goods by Road of 1956 (CMR Conventi
enables the consignor to have the goods at his disposal during the trang
It must be issued in four copies and signed by the consignor and the cg
The first copy is intended for the consignor; the second copy remains i
possession of the caei; the third copy accompanies the goods and
handed over to the consignee, and the fourth copy must be signed
stamped by the consignee and then returned to the consignor. As a ry

CMR is issued for each vehicle.

The CMR note is not a title docemt and is not negotiable.

ATA Carnet ATACarnets (Admission Temporaire/Temporary Admission) are internat

customs documents issued by chambers of commerce in most industrig

161



countries to allow the temporary importation of goods duty and tax fr
ATA Carnets can be issued for the following categories of goods: Comn
samples, professional equipment and goods for presentation or use at {
fairs, exhibitions and the like. For more information, please visit the wel
of the International Chaber of Commerce

http://www.iccwbo.org/ata/id2924/index.html

TIR Carnet TIR carnets are customs transit documents used for the internati
transport of goods, part of which must be carried out by road. They en
the transport of goods under the stdled TIR procedure, which is defined
the TIR Convention of 1975, signed under the auspices of the United N

Economic Commission for Europe (UNECE):
http://www.unece.org/trans/bcf/tir/'welcome.html.

The TIR system requires that the goods are cariiedecure vehicles o
containers, that an internationally valid guarantee is provided for all dy
and taxes incurred during the entire journey, that the goods

accompanied by a TIR carnet and that the customs control measures

country of deparntire are accepted by the transit and destination countrieg

Use Case 6 (UC6) Business Flows

The Use Case consists of two basic processes: an export process from Italy to Morocco and the
opposite import process from Morocco to Italy; in a second phasesther maritime route between

Italy and Egypt will be demonstrated as well. Central transhipment points are the Italian ports of
Genoa and La Spezia as well as Alexandria and Casablanca on thEUeside. The following

descriptions concentrate on the hdling via La Spezia.
La Spezia route export cycle

It is about the logistics chain from the container loading in Italy to the handover of the container in
the destination country Morocco. All events (e.g. handovers) are tracked and published through the
Digital Synchro Modal Information Dashboard, an evolution of the Corridor Management Platform
(CMP) currently operating in La Spezia Port. The Dashboard (and all underlying extension modules)
SYNAOK GKS aolasS /até &AllKlylnterdpSrable Sith foreign (&tkal G dzNB a
9! 0 LXFGF2NNE fA1S blridAazylf {Ay3IfS 2AYR264% AYL
/ a t(seeTable35, Figure52andFigure53).

162



. La Spezia e
Single Container Port Many Containers

single vessel

Figure52 Sequence diagramnla Spezia routeexport cycle (1)

'
| Generic ! International |
i Seller ! P2P Carbox cMs TDG Tarros CMP Portnet
[ ;
Shipment booking |
@y
Transport booking
: Transport booking
m Certificates and other attachments d
—O e-Seal registration
Containersealed 5
Customs validation + Certificates and other attachments g Z
> &
5 4 g - ;
2 s
Container checked-in (gate-in) [l
:8 Containerloaded aboardthe vessel
Cargo manifes;
| IFCSUM +
Attachments
Container disembarked .
(gate-out) | .
----------- , '
i Sender ! Freight Road Shipping Maritime Shipping International . National Port
"""""" Forwarder Carrier Agent Terminal Line Gariler il B
Management : Community
Platform ' Single
Window

Figure53 Sequence diagramralLa Spezia routeexport cycle (2)

Table35Process description of La Spezia ro@beport cycle

No Explanation
1 Ageneric seller (sender) books a shipment service with the freight forwarder

2a The freight forwarder books a transportation service with the road carrier for the |

transportation

2b | The freight forwarder books a transportation service with tehipping line for the se:

transportation

3 The freight forwarder provides the shippping agent with the needed documentation for

export customs procedures
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4a

4b

6a

6b

9a

9b

The road carrier seals the container with an eSeal upon goods pickup and notifies th

identification and event to the CMP

The road carrier notifiers the seal identification to the shipping agent

The shipping agent sends to the CMP export customs procedures results and attachments
The maritime terminal notifies gate event to theCMP

The maritime terminal notifies container loading aboard the vessel to the CMP

The shipping line forwards the export cargo manifesto to the CMP

The CMP sends to National Port and Business Community Single Window the IFCSLU

attachments

The National Port and Business Community Single Window notifies the container disemt
the CMP

The National Port and Business Community Single Window notifies the containesujate the
CMP

La Spezia route import cycle(seeFigure54, Figure55and Table36)

@ La Spezia @ ‘
Many Containers Port Single Container

single vessel
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Figure54 Sequence diagramralLa Spezia routeimport cycle (1)

e . ' Local
| Generic | i Shipping | International
1
o Seller | P2P i Agent ] Tarros Portnet CMP TDG [« Carbox
_____________________
_oShlpmembnnkmq
_@Tmnspmmcumg
Transport booking
_a Customsinformationfrom local Shipping Agent
0‘ ----------------------- > Containerchecked-in
(gate-in
Container load
aboard the vessel
o Cargo
manifest [
Attachments BESR Customsvalidation + Certificates and other attachments
S
(Certificates and other attachmznts = 8
o
il Container
Bl isembarked
10b
(Container
checked-out (gate-out)
Container delivered @
e-Seal deregistration @
- I I Containerunsealed E
---------------------- 1
i\ Sender ! Freight i Shipping | Shipping National Port International Maritime Shipping Road
........... R ¢ Agent | Line and Bus|ngss Corridor Terminal Agent Carrier
[ Community Management
Single Platform
Window

Figureb5 Sequence diagramrla Spezia routeimport cycle (2)

Table36 Process description of La Spezia roueport cycle

No Explanation

1 A generic seller (sender) books a shipment service with the freight forwarder

2a The freight forwarder books a transportation service with the shipping forethe sea
transportation

2b The freight forwarder books a transportation service with the road carrier for the
transportation

3 The local shipping agent sends customs information to the National Port and Bu
Community Single Window

4 TheNational Port and Business Community Single Window notifiesigateent to the CMP

5 The National Port and Business Community Single Window notifies container loading
the vessel to the CMP

6 The shipping line forwards the export cargo manifastthe CMP

7 The National Port and Business Community Single Window sends the IFCSU

attachments to the CMP
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8 The CMP forwards customs data to the Italian shipping agent

9 The Italian shipping agent sends to the freight forwarder the documentadiwth receipt

about the transport

10a The maritime terminal notifies the container disembsté the CMP

10b The maritime terminal notifies the container gateit to the CMP

1lla The road carrier notifies CMP about container arrival at destination
11b The road carrier notifies CMP about eSeal deregistration

12 The road carrier notifies the shipping agent about container unsealing
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6.3.6.3 Standards Used (or Planned to be Used)

Table37 Standardisatiorand Interoperability UC6: Actors

Actors uCe6
Sender Multiple origins in Northwest Italy
Recipient Multiple destinations in Northwest Italy

Road Carrier

Italy: Carbox (belongs to Tarros Group)

Morocco: N (may be engaged at a later time)

Freight Forwarder

P2P (belongs to Tarros Group)

Port Terminal

Italy: La Spezia

Morocco: Casablanca

Shipping Line (Offshore/Deep Sea)

Tarros

Terminal Operator

Italy: TDG Terminal del Golfo (belongs to Tarros
Group)

Morocco: N (may be engaged at a later time)

Operator

Not yet defined

Shipping Agent

Italy: CMS (belongs to Tarros Group)

Morocco: N (may be engaged at a later time)

Port Community System PCS

Italy: Apnet (La Spezia)

Morocco: Portnet (Casablanca)

Corridor Management Platform

(International) Corridor Management Platform (L

Spezia)

National Single Window

Italy: N

Morocco: Portnet

Customs Authorities

N/A

may be engaged at a later time

Port Authority

Italy: Port Authority of Eastern Ligurian Sea (La

Spezia and Carrara)
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Morocco: ANR; Agence Nationale des Ports

Vessel Trackin@ervice provider Tarros
Terminal Operating System (TOS) X
Y. Q RSy20(Sa I|LILXASR Ay (KAa !asS /1a&as

Table38 Standardisatiorand Interoperability UC6: Exchange Flows & Events

Generic flow

ucCe

Book Shipment

Shipment booking to freighbrwarder

Create Transport Plan

Transport Plan created based on Shipment
Booking and information about availability of
ressources (road carrier/shipping line).

FFW may consolidate shipments from multiple

Senders

Book Consignment/s

Transport booking t&Road Carrier Italy and
Shipping Line
Road Carrier Morocco may be engaged at a late

time

Empty Container to Sender
(of Goods)

Transport booking to Road Catrrier Italy

Gather Customs Clearance data & documents

Customs Clearance timing is unclear

AssignConsignment to Carrier

Transport booking to Road Carrier Italy and
Shipping Line
Road Carrier Morocco may be engaged at a late

time

Confirm Consignment departure

Departure Sender, Departure Port of Loading,

Departure Port of Destination

Confirm TransparMeans departure

Vessel position tracking (AIS)

Share transport means position

Vessel position tracking (AIS)

Confirmation Container delivery

Terminal Gatdn Origin Terminal

unloading from different transport means
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Confirm Transport Means arrival

Vessel position tracking (AIS)

Confirm Transport Plan execution completed

Freight Forwarder closes Transport Plan after

delivery of shipment to final destination

Close Transport Plan execution; start financial

settlement for logistics service

X

Confirmaion Container loaded

Loading of different transport means

Gather Customs Clearance data & documents

Certificates and other attachments for customs

clearance

Register eSeal

e-Seal registration

Confirmation Container sealed

Container sealed

SubmitCustoms Declaration

Customs validation + Certificates and other

attachments

Confirmation Container delivery

Container checketh (gatein)

Confirmation Container loaded

Container loaded aboard the vessel

Share Cargo Manifest

Cargo manifest

ConfirmationContainer offloaded

Container disembarked

Confirmation Container departure

Container checkedut (gateout)

Share Customs Declaration data & documents

IFCSUM + Attachments

Deregister eSeal

e-Seal deregistration

Confirm Container unsealed

Container ugealed

. Q RSy2i0Sa I LILXASR Ay (GKAa 'asS /LasSo
Table39 Standardisatiorand Interoperability UC6: Objects
Objects ucCé6

Product

SKU (material) item

Semifinished goods

Liquid Mass

Not known in advance
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Ingredient List

Raw& pack materials

Finished Goods

Transport Units Container X
TEU / Intermodal containers | X
Transport Equipment Container X
Intermodal Container X
Transport Means Maritime Vessels X
Road Trucks X
Vessels X

alk N] SR ¢A (K #Mvolged ik this Us¥ @ase2 6 2S Ol

Standards used A

Table40La Spezia Import/Export cycle: services

Type of Service | Service name ang Service Data Format | Data

description requested exchange
protocol

Vessel Loading | Vessel Loadingdt to Yes XML/JSON REST

List interested parties Webservice

Vessel manifest | Vessel manifest and Custon Yes IFCSUM REST

and Customs datg data List to interested Webservice
parties

Vessel tracking | Vessel Tracking List to Yes XML/JSON REST
interested parties Webservice

Vessel ETA ETD | Vessel ETA ETD List to Yes XML/JSON REST
interested parties Webservice

Vessel unloading| Vessel unloading List to Yes XML/JSON REST

List interested parties Webservice
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Port gate in (road| Port gate in to interested Yes XML/JSON REST

and rail) parties Webservice

Port gate out Port gate out to interested | Yes XML/JSON REST

(road and rail) parties Webservice

Eseal status Eseal to interested parties | Yes XML/JSON REST
Webservice

UC6 Use of Standards Recommendations-HE)

Applying common, Global Standards is critical for an interoperable, unambiguous communication of
information between different stakeholders and Pilot Sites. Below, several Standardized data
formats and exchanges methods are presented. As far as the G&lyiproposed (details in the
R20dzySyiQa ! yySE ¥2NJ SIOK (1Sev0x G4kSeé OFry Ittt o8
9f SOGUNRBYAO LYF2NXNIGAZ2Y tIFNIeé wS3IAadNER D9t Lwd D
supply chain community idéification keys verification tools so harmonized information can be

validated globally.

Table41 Overview of generic flomrecommendation of HXeys

: To-Be ID Key
Generic flow PS ltaly 2 _
(recommendation)
Book Shipment X GSIN

GSIN;GLN (from/to locations

Create Transport Plan X _ _
and Consignor/Consignee)

GINC (per consignment)
) linked to GSIN;
Book Consignment/s X

GLN (from/to locations and

Consignor/Consignee)

Empty Container to Sender
(of Goods)

X BIC; GSIN; GINC; GLN

GINC (Shipment =

AssignConsignment to Carrie X _
consignment)
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Confirm Consignment

departure

GINC (Shipment =
consignment)
BIC;

Transport Means ID Key

Confirm Transport Means

departure

Vessel (Ship) Departure

GLN for arrival and departure
ports; GSIN for indigtual

shipments

Confirm Transport Means

Transport Means ID Key (e.g

X VIN for trucks; UIC for Cargq
arrival
Wagons)
Confirm Transport Plan
. X GSIN
execution completed
Close Transport Plan
execution; start financial X GSIN
settlement for logistics servict
GINC (Shipment =
Confirmation Container loade X consignment)
BIC
Gather Customs Clearance
X GSIN; GDTI
data & documents
Register eSeal X GIAlI/ GDTI (TBD)
Confirmation Container seale X
Submit Customs Declaration X GSIN; INC; MRN
Confirmation Container
_ X BIC; GLN
delivery
Confirmation Container loade X
Share Cargo Manifest CMP/Shipping Agent
Confirmation Container
X GLN; SGLN; GSIN; GIAI; B

offloaded
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Confirmation Container

X GLN; SGLN; GSIN; GIAI; B
departure
ShareCustoms Declaration «
data & documents
Deregister eSeal CMP/Portnet BIC; GINC; GSIN; SSCC
Confirm Container unsealed X BIC; GINC; GSIN; SSCC

Forward Shipment (e.qg.
GLN (locations); GSIN; GIA

Container) to Warehouse Freight forwarder/CMP
BIC; SSCC
Operator
Confirm Container forwarding
Freight forwarder/CMP GLN; BIC; GIAI; GSIN

to Warehouse Operator

GDTI; GSIN; GINC; GDSN (
Issue Custom Clearance 1D Freight forwarder/CMP verifying GSIN and/or GINC
product IDs GTINS)

Generate and Send Digital _ GLN (locations); GSIN; GIA
) Freight forwarder
Delivery Notes BIC; SSCC

6.3.6.4 Platforms to be Federated within the FENIX Network

In the use case 6 of FENIX Italy 2 pilot, the International Corridor Management Platform aggregates
and dispatches information anservices from/to underlying platforms through a dedicated Fenix

connector, as from the diagram below (s&égure56).
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Figure56 Information exchange of plattforms via FENOSnnector along the Italian Pilot Site

6.3.7 Pilot SiteNetherlands

The vision of SMIP is to facilitate crdmsder rail freight transport in order to create a competitive
advantage against other transport modes. Enhancing flexibility and quality of rail freight services on
this corridor and optimizing the use of scarcapacity through a high level of international
cooperation will foster rail freight services as a sustainable transport mode in Europe and will make

the shift from road to rail happen.

The SMIP will demonstrate solutions on two Rail Freiginti@rs: RFC1RhineAlpine® and RFC3
¢ ScandinaviasMediterraneari’. Both projects are to improve rail freight transportation in Europe

and to encourage modal shift from road to rail.
Actions & Business opportunity

The SMIP pilot site will build on the Xynaps comityudata platform and the Transfollow platform.

The Xynaps platform was built to connect all major stakeholders involved in the transport of goods

% https://www.corridor-rhine-alpine.eu/home.html

% https://www.scanmedfreigt.eu/
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