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The 3 EC FP7 projects eC¢-FEV, Mobility2.0, and Mobincity aim at satisfying the
objective GC-ICT-2011.6.8 “ICT for fully electric vehicles”.

The EC requested common actions among the 3 projagtin particular on possible
synergies and clustering strategies.
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Executive summary

This Deliverable, common to all three projects &E04, Mobility2.0 and Mobincity,
represents formally the Liaison among the threstehing projects and aims at synchronising
key milestones and achieving overall synergy wlkheother. The three projects will also
participate in any official concertation process.

Taking into account the specific project goals, thestering objective is to actively work
towards alignment in common work towards standatain, common awareness actions (e.g.
joint demonstration events, workshops, webinaigt jinal event), coordination and synergy
in dissemination activities (e.g. presentation loé¢ tcluster achievement in conferences);
possibly, the projects will try to align also inssgm concept and definitions, high level
architecture and standard interfaces, interopetbil

This common Deliverable is a living document, wittinee releases planned. THéRelease
provided the clustering activities’ initial contubons/ideas.

The 29 Release has been updated with the use casedeatatd and requirements of each
project. Furthermore, a common general functiomehitecture of the E-Mobility platform
has been defined. The three projects have alsdifiddnthe relevant stakeholders, a set of
standardized communication interfaces and a lishe$sages being exchanged over them for
the implementation and deployment of an E-mobiptatform. The second release of the
common Deliverable also includes the common adsitcarried out by the clustering
projects, such as the “Use cases and requirem@étdskshop that was held on Septembéf 20
2013 in Brussels.

The 3%inal Release will be updated with further plamsl @oncluded activities and has been
planned (tentatively) for January/February 2015.
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1 Use cases and architecture

The three projects eCo-FEV, Mobility2.0 and Mobinchave included in the following
sections a description of the architecture of ty&esn, the actors and components involved
and an explanation of the user and technical rements.

1.1 eCo-FEV

The objective of the eCo-FEV system is to simpliie usage of the full electrical vehicles
and to appease range anxiety related to the néwldalrical powertrain concept. To achieve
these objectives the eCo-FEV proposes to playdleeof facilitator between travellers and all
operators participating in planning and realizaodtrips involving FEVs.

The project proposes services for two classes avietiers: individual travellers and light
urban delivery fleet drivers.

The main use cases for both classes are “trip plghmand “trip assistance”. For individual
travellers trips can include supplementary optibmaltimodality (i.e. a trip mixing public
transport and personal car usage). For urban dglibe trip planning is encompassed by the
more general daily planning for the entire urbalivdey fleet.

The principal novel characteristic of eCo-FEV & @mployment of data-mining (i.e. cloud
based “data collect” and “learning machine”) toimite the trip planning and of what we
term “trip monitoring” to reassure the trip reatiom. This new approach allows roadmaps
generation based on knowledge coming from histbritata concerning driver and car
behaviour, traffic and weather forecasts and a det@pnformation about the charging spot
availability. The real time functionality introduteby the “trip monitoring” permanently

verifies the trip progress and the accessibility toé charging points. Due to the trip
monitoring the driver will always be proposed tlestsolution to achieve his trip objectives.

Another novelty concerns the eCo-FEV business modehich we separate the role of so
called “identity provider” from that called “serégrovider’. The “identity providers” are in
charge of the user subscriptions and “service peygi’ delivers the services (e.g. charging,
parking) to the users recognized by eCo-FEV *“idgrgroviders”. Some operators can play
the both roles. Thank to this approach we hopama the number of subscription the user
have to accomplish and to simplify the payment psses when user is not in the vicinity of
his home.

The proposed novel functionalities necessitatedestathnological novelties to be introduced
to the eCo-FEV project scope. These novelties addiee FEV charging technology and the
ICT solutions. In the domain of charging technoldlgg eCo-FEV project builds the field test
for charge while driving installation. For the I@®main the project introduces:

- The OpenlID / OAuth(c.f. http://openid.net/specs/openid-authentication-2nfl.and
http://datatracker.ietf.org/wg/oaujhiecessary for the identity provider” and “service
provider” paradigm introduction. These technologies today largely deployed by the
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Internet actors like Google or Amazon. The proyeditpropose its implementation
rules adapted for the transport context.

- Mobile IP (c.f.http://tools.ietf.org/html/rfc200he IP routing technology ensuring
the application session continuity and the car esihbility in spite of
telecommunication access changes. In the contaRkegiroject, the Mobile IP
technology simplifies information exchange initéitey the cloud towards cars.

- M2M CoAP (c.f.http://tools.ietf.org/wg/core/draft-ietf-core-groegumm) optimized
protocols for data collect functionalities

1.1.1 eCo-FEV ecosystem

The figure below represents the eCo-FEV ecosysfsrmalready underlined, the eCo-FEV
plays the role of facilitator. It proposes servicsd interfaces to all ecosystem actors
necessary to satisfy the list of eCo-FEV use cases.

b7

Public transport Road infra
is T-A-cAR operatO rs OperatO rs
=%

Car rental operators

Urban delivery

\ <
I> Charging & parking

facility operators

eCo-FEV system

set of services and
interfaces

operators

rY) e ; ; .l'l

Weather info &
map providers

Banks

PA s o=

Figure 1: eCa-FEV ecosyster

1.1.2 Use cases

In eCo-FEV, two levels of use cases are definec phmary use cases provide directly
services to individual travellers or light urbarligery fleet drivers. The secondary use cases
support the realization of the primary use casese@ondary use case may be used by

multiple primary use cases.
The table which follows gives the list of primargeucases:
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Table 1: eCo-FEV primary use cases

Use case name

Short description

eCo-FEV subscription

Trip planning

Trip assistance

Daily delivery planning

Delivery assistance

Free driving assistance

Ad hoc trip assistance

Ad hoc drive to facility assistance

This use case manages the registration processesetio-FEV traveller to
the eCo-FEV system identity provider. In particutaris use creates a list of
its FEVs and sets its preferences and subscripfitions. The use case
delivers the credentials necessary to consumeethi@ss from the entire
eCo-FEV ecosystem.

The eCo-FEV system provides the estimated routth&FEV traveller
based on the transmitted request e.g. destinatigrected arrival
time/departure time, current battery level, etce proposed itinerary may
include a list of charging & parking facilities bkings along with a charging
plan. A multimodal itinerary may be offered accoglio public transport
availability and the traveller's preferences.

This use case guides the traveller to the desiméaking into account
traffic and weather conditions, preferences antehestatus. The eCo-FEV
system monitors the trip progress with regardstta&l plan. If unexpected
situations are detected, the itinerary and/or ¢hagnglan may be adjusted.

Based on the daily delivery requirements, thisaase provides assistance to
define the daily delivery plan for urban delivenyepators.

This use case addresses the urban deliver drigistasce during a planned
route and schedule. As for the “Trip assistance’ttlp is monitoring and if
necessary it can be adjusted.

This use case delivers the FEV Driver assistananwite trip target is not
known by the eCo-FEV system. The main objectivéhefassistance is to
help the driver to avoid or to manage the auton@syes and if necessary to
guide him to a charging facility in his vicinity.

This use case demonstrates the possibility of lngahe trip without the
anticipated trip planning. It is simply the tripaphing followed immediately
by the trip assistance.

This use case consists of providing guiding assigtdor FEVs to drive to a
charging facility in its vicinity.

The secondary use cases are listed below:

Table 2: eCo-FEV secondary use cases

Use case name

Short description

Trip, facility choice and booking

Facility booking

Facility access and payment

Based on FEV planned itinerary, a set of accesfabléties along the trip is
proposed by the eCo-FEV system to the eCo-FEV lteav@ he necessary
facilities (e.g. parking, charging stations, andljguransport tickets) are
booked and prepaid if required by concerned operato

This use case books the necessary facilities figy.a

This use case handles the payment procedure.
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Facility cancellation This use case cancels a booking.

Trip monitoring The eCo-FEV system monitors the FEV activities miyithe trip. It
encompasses all other monitoring use cases.

Charging facilities accessibility This use case is applied during a trip when the EEd traveller drives the

monitoring FEV. It monitors the accessibility of any compatisharging point in the
perimeter of the FEV autonomy or in the case airdal trip also the
accessibility of the next programmed charging figcil

Charging monitoring This use case is applied during a trip and whefigh#icipating FEV" is
under charge. It monitors the progress of the gdroharging and in case of
no respect of the expected SOC level; it verifiesdonsequences for the
running trip.

Facilities access control This use case is applied during the trip just eefmenefiting from booked
facilities. It verifies the facility access autlzaiion and if necessary also
performs the payments.

Public transport monitoring This use case monitors the state of public trarisp®he eCo-FEV system
receives from public transport operators real fiaklic transport and
transport mode transit information e.g. public $ort time tables, mode
transit hub facilities, etc.

Traffic condition monitoring This use case monitors traffic and weather condition.

Trip adjustment This use case helps the eCo-FEV traveller to athestrip according to
environmental events, FEV autonomy issues or o gi@anges.
Environment events can be related to the traffizveather condition
alterations, to pre-booked facility (i.e. parkirmgparging station) availability
issues or to difference between planned and a€&EMIcharging program.

Delivery planning adjustment This use case adjusts the planning in case of unexpected aitons
encountered during the delivery. If necessary, the planningfahe entire fleet
can be adjusted.

1.1.3 Architecture

The eCo-FEV overall functional architecture is @é&gd in Figure 2. The eCo-FEV system
consists of the following sub systems:

1. In vehicle sub system: an On board unit (OBU) firavides communication capacity
within the vehicle and with other eCo-FEV sub syse and integrates eCo-FEV
applications and functionalities. The OBU interagith existing EV systems (e.g. in
vehicle CAN bus) and with embedded EV chargingeayst

2. Road side unit sub system: RSU is installed aldmg foad and provides direct
communication with FEVs to inform the real timeftia information to road users.
RSU may also provide routing functionality to sugpmonnection between FEV and
Backend operators. Depending on the deploymentegiraof the RSU owner (e.g.
public authority, traffic operator, service provigean RSU may be integrated with
other existing road side equipment or with chargaogiipment, in order to support
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new services by integrating communication capacfy RSU to those existing
equipment.

Charging infrastructure: this sub system providesrging services to FEV, including
a backend operation solution to manage and mottmcharging procedure. This sub
system may be considered as outside the eCo-FEXmsyia case existing charging
infrastructure is used. Given that one researchiecige of the eCo-FEV project is the
static and mobile inductive charging, thereforejratuctive charging infrastructure is
designed and developed by the project.

eCo-FEV backend: This sub system is connecting WiBU, RSU, charging
infrastructure and a set of external infrastructyperation system to collect real time
information. Based on further data aggregation fionalities, the eCo-FEV back end
realizes a set of FEV user services from backenth as dynamic navigation,
charging assistance service etc.

Road side system (Charging infra and RSU)

External actors
1

R Other pperator

Traffic operator Parking operator

(R

u m?;l""p | | Traffic info
( ]) H . Location based info
o W Prabe data callection

eCo-FEV backend

Energy prowvision
AAA
Charging manitoring

EWSE !:'perator

Trip assistance
Charging assistance
Motification

(]
e ] S -
é%lnterne‘t

Vehicle Relation Manag.

Traveller assistance

Niﬂnn

eCo-FEV data cenker 1D provider

Service provider

Figure 2: eCo-FEV system high level functional arcitecture

The figure which follows splits the eCo-FEV systdmck-end functionalities into four
functional components:
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l Banking

D onboard unit

Internet of thing style (CoAP) & webservices

Operator v W

3

3
Parking & Charging facility
Road infra. Operator | N operator
@ <Co-FEV backend function Energy provider
) Reference implementation X

Figure 3: eCc-FEV architecture

The components (or functions) in blue will be impénted as a part of the eCo-FEV
infrastructure. The components in green are noluded in the infrastructure but their
“reference implementations” will be realized by #@o-FEV project.

Only few of components on the figure are represeatemulti-instantiated (car, parking and
road infrastructure). This will be the situation aur research context but not during the
deployment phases. The architecture has to sugip®possibility of multi-instantiation and
multi-sourcing for almost all components. Our targeto publish interfaces between all
components and to give the possibility to exisang new actors to enter the electric mobility
market. These interfaces will be based on stant@atthology like:

- OpenlD & OAuth for authentication and authorization
-  Webservices (Soap & REST) and CoAP for informaganhange;
- http and html classic HMI.

In other terms, we consider the eCo-FEV main objeds to define the “IT integration bus”
and to demonstrate its completeness trough theeqrajeveloped scenarios. The “IT
integration bus” is based on the existing ICT texbgies but introduces the eCo-FEV
ontologies where the standards do not exist.
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1.1.4 Telecommunications

The important effort of the eCo-FEV project was idatéd to the communication principle
specifications.

The figure below summarizes the project proposeucach.

[=]
IEE-
= - .....
[ ]
9
: Internet & IP /
\ //
3G/AG
\\
\
’ = \ . .
N \ =TT ~ Parking and charging
| ™ \ ’ “u facilities
I - -—— \. ’I
Cccu I“_ b,-— /—f"..l""'."’ E
\ ..‘ _______ - P 1
=~4 Pl e
RV G5/1TS -y
P~ &IP -
Ethernet Il © @

CAN
& RSU o -
| RSU: road side unit, ITS communication |
- - CCU: communication control unit
AU \ FClI AU: application unit

1 ECU: electronic control unit
! EVSE: electric vehicle supply equipment
PLC WS: webservice
to EVSE

Figure 4: eCc-FEV ecosystem & communicatio

ITS communications based on 5.9GHz (ITS G5) is usednable ad hoc communication
between FEVs and between FEV and RSUs.

Both G5 and cellular network can be used to conk&dfs to the Internet and to enable
communications between all eCo-FEV actors.

1.1.5 Charging facility interfaces

The charging facility booking, access control ananitoring constitute one of the pillars of
the eCo-FEV architecture.

The figure below proposes a focus on the eCo-FEéeh approach.
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¢Co-FEV backend

i)

S
Y

//' \\\
Internet * prorws .
/// COAP b \"\\
/ ¢Co-FEV ontology
QCPP: Open Charge @

Point Protocol OCPP

PLC ' Parking and

ISO 15118 s ' charging facilities

) CMrgc while
N._ % driving

Figure 5: Charging facility interfaces
We propose to imply:

1. The REST webservices with the eCo-FEV ontologytherfacility monitoring &
booking

2. The OCPP (c.tttp://www.openchargealliance.oydor the communication between
the charging spots and the facilities managememtder to transmit the
authorizations and the charging plan monitoring.

The ISO 15118 for the communication between the ared charging spot, in order to
authenticate the car driver and to control theghagrplan.
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1.2 Mobincity

Mobincity has used a Use case driven methodologgrgect specification. In the use cases’
design phase the behaviour of the system has beedelied. The requirements phase has
collected what have to be accomplished in the pt@ed how. The use cases’ design and
requirements analysis phases trend to be coupledtlaey influence each other. This

influence has been reflected using traceability rixed between user requirements and
technical requirements, as well as between use @®kuser requirements.

The following sections describe the architectureghe system, the actors and components
involved, the use cases description and the listsar and technical requirements. All this
information is included with further detail in Matuity deliverables D1.1 (Use case
scenarios) and D1.2. (System design and techmqairements).

1.2.1 Architecture

As it is shown in Figure 6, MOBINCITY is the kernef the electromobility system. This
electromobility system will be able to interact hwitthe transportation and energy
infrastructure using the interfaces and adaptesate going to be developed in the scope of
the project. This definition of the system implisat MOBINCITY may be applied to any
geographical area such as a city or a region.

The design of this adapters and interfaces widvalMOBINCITY to include as information
provider any agent available in the selected gguucal area to give information about
weather, traffic, public transportation options,hiede sharing alternatives and parking
possibilities. MOBINCITY will be also able to commigate with the charging and energy
infrastructure as well as the grid agents, suchetslers, distributed energy operator and
distribution system operators.

For the adaptation of MOBINCITY system to each gapbical are, the external agents may
implement the APIs and communication protocols enpnted in the adapters of the
electromobility system. If this is not feasible,espic adaptors may be developed in the
adaptable periphery of the kernel to interact wiit external agents to meet their specific
needs.
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Figure 6: MOBINCITY Architecture

1.2.2 Actors and components

In the Unified Modelling Language (UML) system beioairs are modelled as use cases that
may be specified independent of their realizatidnuse case is a description of a set of
sequences of actions including variants that aestiperforms to yield an observables result
of value to an actor.

A use case involves the interaction of actors damel dystem or other subject. An actor
represents a coherent set of roles that userseofases play when interacting with these use
cases. Actors can be human or automated systems.

The actors involved in the Mobincity system are:

» Distributed Energy Resources (DER) Operator: manages all the devices that
produce electricity and are connected to the ebedtisystem, either "behind the
meter" in the customer's premise, or on the uslitgrimary distribution system.
Electricity storage devices can also be classifisdDistributed Energy Resources
(DERS)

» Distribution System Operator (DSO): is a system intended to plan and execute
distribution system operations to increase systéfioiemcy, optimize power flows
and prevent overloads. A DSO can interface witheothpplications such as
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geographic information systems (GIS), outage mamagé systems (OMS) and
customer information systems (CIS).

* Fully Electric Vehicle (FEV) at Electric Vehicle Supply Equipment(EVSE). Any
vehicle propelled by an electric motor drawing eatrfrom a rechargeable storage
battery or from other portable energy storage asvicechargeable, using energy from
a source off the vehicle such as a residential ulip electric service), which is
manufactured primarily for use on public streetsds or highways.

» Fully Electric Vehicle Main Control System (FEV MCS): includes the batteries and
the Battery Management System (BMS) and gives tf@BNICITY System the
information about the energy requirements of th¥ FEOC of the battery, etc.

* FEV User: the person or legal entity using the Fully ElectiVehicle (FEV) and
providing information about EV charging needs (elgarging mode/tariff, available
time for charging) which consequently influence ttiearging load pattern. For all
services related to the EV charging he concludemraract with the E-Mobility
Service Provider (EMSP).

» Grid Agent: generic actor that represents the electric itisature and market agents.
Specifically: DER Operator, Retailer/EVSP and DSO.

* Information Provider: generic actor that represents the group of in&tion
providers. Specifically: Weather Information Proetid Traffic Information Provider,
Public Transportation Information Provider, VehiGbaaring System when acting as
an Information Provider and Parking Booking Systehen acting as an Information
Provider.

» Parking Booking System actor that collects the information of the diffat parking
stations of an urban area which have parking lats @ without charging stations.
The Parking Booking System also delivers the infatian collected to the STM when
it is requestedParking Booking System as an Information Provider). Through the
Parking Booking System, the reservation of camih or without a charging station
is managed and coordinated with the different camgsathat offer this service.

* Public Transportation Information Provider : each one of the companies that
deliver information about the public transportatiamfrastructure to the Smart
Transport Middleware (STM) when it is requestede Thformation received by the
STM may include timetables, station location, delalevel of occupation, etc. of
different means of transport in cities (bus, metitamn an train) in order to promote co-
modality.

* Retailer/EVSP: is an entity selling electrical energy to constené&lectric Vehicle
Service Provider is an entity buying electrical rgryefrom the Retailer and from the
DER Operator and selling electrical energy to comsns for EV charging.

e Surrounding FEVs: FEVs around the MOBINCITY FEV that interact withe
MOBINCITY FEV through standardized protocols: thersabling the MOBINCITY
FEV to infer additional information for the MOBINTY system.

» Traffic Information Provider: each one of single and double traffic or computer
vision detectors that deliver information about thaffic to the STM when it is
requested. From these detectors the STM receivad imformation including
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occupation, speed, intensity, composition of lightl heavy vehicles, measured length
of vehicles and average distance between vehiGles.number of vehicles is also
received periodically according to the defined mnfspeeds.

* Vehicle Sharing Systemactor that collects the information of the diffet vehicle
sharing companies that hire cars to be used fogratusers at the same time. The
Vehicle Sharing System also delivers the infornmatiollected to the STM when it is
requested (Vehicle Sharing System as an Inform&i@vider). Through the Vehicle
Sharing System, the reservation of car to shamearaged and coordinated with the
different companies that offer this service.

 Weather Information Provider: each one of the weather stations that deliver
information about the weather to the STM when itraguested. The information
received on sensors refers to the relative humidégnperature, wind speed, wind
direction, pressure, solar radiation and rain aedconditions, which can have effect
in the road conditions and, consequently, in tieetet vehicle performance.

Although in the Unified Modelling Language (UML) lgnnvolves actors, to ease Mobincity
behavioural modelling process a new artefact <<Gamept>> has been created to model
actor within the system scope. Components, in thg thave been defined for Mobincity
project, should be understood as actors that atemaied systems than are going to be
developed in the scope of the project.

The components involved in the Mobincity system are

» Charging Infrastructure Planning Tool (CIPT): software application that integrates
data from the electricity grid and mobility infortien obtained from different sources
(e.g. traffic information and mobility flows, publitransport infrastructure, GIS
information), to analyze and produce optimal plaeeta for charging stations
connected to the secondary substations of th&rielenergy distribution grid.

» Electric Vehicle Supply Equipment (EVSE): consists of conductors, including the
phase, neutral and protective earth conductors=theouplers, attachment plugs, and
all other accessories, devices, power outlets pargpuses installed specifically for
the purpose of delivering energy from the premisegg to the EV and allowing
communication between them if required. In coll@jdanguage the term Charging
Station(s) is commonly used instead of EVSP.

» EVSE Operation: is an interface between the Load Area Controlléh the EVSE.
Manages each individual charging session in teringharging station reservation,
authorization for charging, issuing information @harging to the EV user and
transmission of charging session data to other compts of the EVSE Operator
Back-End (billing, maintenance, historical databafseharging sessions).

* Load Area Controller (LAC): control centre for control of charging stats at local
Load Area level. In execution of control it may eater also data from local DER.
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* Macro Load Area Aggregator (MLAA): collects the information from the differén
external actors and components and includes tledligeince to create the forecasted
aggregated reference load of Load Area Controllers.

* Master Interaction Aggregator (MIA): is the vehicle’s central point of data
acquisition operating within the vehicle and is arsfethe key modules developed
within the scope of the MOBINCITY project.

* Onboard Information System (OIS): component that allows the user to inteveitt
the MOBINCITY System and introduce the trip paraangtand its preferences during
the trip.

» Proactive Intelligent Information Service (PIIS): integrated smart system able to
select the essential information from the STM anatcess it for driving optimization
calculating the optimal route for the FEV.

* Smartphone App application for Smartphones that let the useeradts with the
MOBINCITY System and introduces the initial parasret of the trip and its
preferences in the stage of trip planning.

* Smart Transport Middleware (STM): component able to collect information from
external sources with influence in the operatidntlee FEV, including traffic
information, weather and road conditions, unforesaents, etc.

» User Interface: generic component that represents the elemeatdite user has to
interact with the MOBINCITY System. Specificallyntartphone App and Onboard
Information System.

1.2.3 Use cases

In the Mobincity project, the use cases have beassified into four categories: Trip
Planning, On-Trip Services, Charging and Securecigsl trying to reflect four groups of
behaviours that the Mobincity needs to cover al iinctionalities defined in the project’'s
objectives. It is important to keep in mind thatleaategory, and also each use case, does not
define isolated behaviours but sequences of acttbas a system performs that yield
observable results of value to a particular actorthere are relationships between them, as
can be seen in the use cases’ context diagrams.

The categoryTrip Planning describes the functionalities that the Mobincitys®m has to
cover in the planning period, when the trip hasstatted and the user is still out of the car. It
is divided into two high level use cas&€CTP0100 Information GatheringandUCTP0200
Trip planning.

The first one describes the behaviour of the systengather information about weather
(UCTPO101 Integration with Weather Information Proderg, traffic (UCTP0102

Integration with Traffic Information Providerg, public transportation alternatives
(UCTPO0O103 Integration with Public Transportation Iméstructure), parking status

(UCTPO0104 Integration with Parking Booking Systgmvehicle sharing possibilities
(UCTPO0O105 Integration with Vehicle Sharing Systgnor grid and market parameters
(UCTPO0106 Pricing and Energy Information Collectign
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The second one include detailed use cases to bedwiv the traffic information is enriched
in the PIIS using the GLOSA algorithmg@TP0201 Planning GLOSA and UCTP0202
Updating GLOSA)to calculate the optimal route from the informatgathered and the user
preferences YCTP0205 Trip routing and to manage a reservation for a parking lot
(UCTP0203 Parking Lots Reservatipror a vehicle to shareaJCTP0204 Sharing Vehicle
Reservatio.

The categonOn-Trip Servicesdescribes the functionalities that the Mobincifys®@m has to
cover when the route has already started and theisisiriving the FEV. It only contains a
high level use caselCTS0100 Trip Optimisation/Re-routing.

This use case describes the behaviour of the MitpiBystem when the route has already
been calculated by the PIIS and it receives anrdrden the user to change any of the initial
parameters of the tripUCTS0101 Trip Re-Routing on Driver's Requgsfrom the PIIS
because of an unforeseen event in the rdd@TS0102 Trip Re-Routing on PIIS’'s Requést
or from the FEV MCS because there is not enougihggrstored in the FEV battery to finish
the trip UCTS0103 Trip Re-Routing on FEV MCS Requgsso that it is necessary to
change the route of the trip and optimise it ag#iralso contains a detailed use case that
describes the behaviour of the system to maxintiseehergy saving with deactivation of
unused components and functiobkCTS0103 Adaptive Energy Managemént

The categonyCharging describes the functionalities that the Mobincifys®m has to cover
to interact with the electric grid, not only in theocess of obtaining energy from the grid and
how is this process scheduled, but also the dewsdop of the charging infrastructure that is
required and how the grid agents (DSO, DER OpesgatdrRetailer/EVSP) participate in this
process. It is divided into two high level use cas¢CIE0100 Charging Strategiesand
UCIE0200 DSM Policies
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uc Primary Use Cases /

Trip planning |

(Jp + UCTPO100. Information Gathering

(Jp + UCTRO101. Integration with Weather Information Frovider
(Jp + UCTPO10Z. Integration with Traffic Information Frovider
(Jp + UCTPO103. Integration with Public Transportation Infrastructure
(Jp + UCTRO104. Integration with Paking Booking System

(Jp + UCTRO105. Integration with Yehicle Sharing System

(Jp + UCTPO10G. Pricing and energy information collection

(Jp + UCTPOZO00. Trip planning

(Jp + UCTFOZ01. Flanning GLOSA

(g + UCTPOZ0Z. Updating GLOSA

(Jp + UCTFOZ0Z. Faking Lots Resenvation

Jp + UCTPOZ04. Vehicle Sharing Resenration

(Jp + UCTPOZ0S. Trip rauting

On Trip Services

(Jp + UCTSO0100. Trip Optimization

(Jp + UCTS0101. Trip Re-Routing on Drivers Request
(Jp + UCTSO10Z. Trip Re-Routing on PlIS's Request

(Jp + UCTS0103Z, Trip Re-Routing on FEVW MCS Request
(Jp + UCTS0104, Adaptative Enargy Managament

Charging

(Tp + UCIED10Q. Charging estrategies

(Jn + UCIED101. Charging Infrastructure Development

(T + UCIED10Z. BM charging load allocation

(Th + UCIED103. Scheduling the charging

(Th + UCIEDZ00. 53k Folicies

(Th + UCIEDZO1. BV Charging Load Re-Frofiling on Retailars Request

(Th + UCIEDZ0Z. BN Charging Load Re-Profiling on System Operators Request
(Th + UCIEDZ03. BY Charging Load Re-Frofiling on DER Operators Request

Secure Policies

(T + UCSPO101. Authentication process

Figure 7: UML diagram with the listing of use casesdy category

The first one describes the behaviour of the Mobin&ystem to calculate the optimal
location of the new charging stations to be ere¢t¢@IE0101 Charging Infrastructure
Development to manage the load of the distributed chargitagiens through the Macro
Load Area AggregatotUCIE0102 EV Charging Load Allocatiohand to attend user needs
for charging its FEVWCIE0103 Scheduling the charging

The second one describes the DSM policies thatistsns the interaction of the Retailer
(UCIEO201 EV Charging Load Re-profiling on Retailes’Requegt the Distributed System
Operator YCIE0202 EV Charging Load Re-Profiling on System &yator's Requegtand
the Distributed Energy Resources Opera€IE0203 EV Charging Load Re-Profiling on
DER Operator’'s Requestwith the Mobincity System to modify the FEV chiaig processes
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integrating active demand products and distribuéeergy resources (among them also
renewable energy resources) in the system.

The categorySecure Policieslescribes the authentication process of the FEV thee the
Mobincity system follows to grant the correct id8oation of the user to its information. It
only includes a detailed use caBeCSP0101 Authentication procepss

1.2.4 Requirements

The requirements phase collects what have to bengushed in the project and how. User
requirements express what have to be accomplidinedtechnical requirements indicate how
these objectives have to be met in the way of teehrdescriptions, application and

information flows.

1.2.4.1 User requirements

The user requirements description follows the stmecof the use cases (UCs) with three
main different categories: Trip Planning, On Trigrdces and Charging. Within each
category a list of user requirements was elicitexinf the UCs, resulting in a list of 51
requirements.

The category Trip Planning involves the user rezragnts regarding the users need to have a
friendly interface where to take complete trip imi@tion and other functionalities before
starting it. Also regarding the necessity of inahgdin the optimization model the full
integration of the FEV charging needs and vehwiding objectives

The user requirements included in the category @GmJervices involve the functionalities to
interact with the people that are using the systgiving as much useful information as
possible to provide a safe and comfortable tripders.

Finally, the category Interaction with the Energyrastructure (or Charging) involves the
user requirement regarding the location of chargitagions, charging preferences, charging
prices, charging reliability and transparency aockasibility of data related to charging.
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1.2.4.2 Technical requirements

Technical requirements describe from a technicaltpaf view all the issues that the system
needs to solve. These technical requirements heea kelated with the components of the
system and the user requirements. They have bassif@d into four categories: interaction
of FEV with transportation infrastructure, inteiaat of FEV with energy infrastructure,
communication system and adaptive strategies ifoptanning, charging and driving. Within
each category a list of technical requirements @iaged from the user requirements and the
architecture, resulting in a list of 63 requirensent

Regarding the interaction of FEV with transportatianfrastructure, the technical
requirements describe a system to be installediwitie vehicle able to receive information
from the surrounding environment that can haveierite in the vehicle performance (traffic
information, weather and road conditions and engrgi).

The technical requirements regarding the interacod FEV with energy infrastructure
include enhancing the currently available ICT solu$ for charging infrastructure
management with advance control capabilities, segmated control of FEV charging process
and allowing to fully exploiting the FEV chargingamabilities achieving significant
improvements in grid operation and including Renaed&nergy Resources in the local FEV
charging networks.

Communication technical requirements are a key @dspethe development of the server
interactions involved in the project. Communicatibas to be reliable to obtain the full
optimization potential of the smart FEV. Communmatsystems have to be defined in detalil
since several different variants of these systenik imteract in the envisioned usage
scenarios.

Regarding adaptive strategies for trip planningarging and driving the technical
requirements developed include developing automatet semi-automated methods taking
into account he information coming from externaumes (mainly traffic and energy
infrastructure), and also from driver needs, usirgginformation about traffic timing signal to
switch on an off the engine and other control systdo maximize the efficiency and
controlling additional systems as Air-Conditionitagmake them more efficient with the use
of this information.
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1.3 Mobility 2.0

The following sections describe the architectureMubility 2.0 system, the actors and
components involved, the use cases description thed list of user and technical
requirements. All this information is included witlrther detail in Mobility 2.0 deliverables.

1.3.1 Architecture

The functional blocks of Mobility 2.0 architectuaee derived from the use case descriptions
and are kept general in order to allow for defamtiof project- and test-site specific
requirements and services.

Figure 8 Mobility 2.0 introduces services includi@& planning, CS notification/aggregation
etc., but does not depict any interaction amongs#reices. However, it is worth noting that
the services can interact directly in the servielvdry domain, i.e. the architecture allows for
distributed services. Also, the general functiovialv, which covers the functions across the
various tasks in the project, does not specify hlog services operate rather just mentions
what the services intend to do, thus maintainireggdnerality.

E Maobility
Service
Provider

Energy Pravider EVCS

Selectar

55
Planning

CS Naotification
& Agpregation

Traffic Analysis
& Prognosis

cs
Reservation

Estimator

Manager
(Traffic, parking,
Station

Electricity
Demand
Prediction

Planner{Route,
Multimadal
Trip)

Acquisition)

Core Services Extended Services

Storage Infrastructure
(€5 Locations and Map Infa, Mability 2.0 User Infa)

Mobility 2.0 Server/CIS

Mobile
Application

Figure 8: The Mobility 2.0 Server focused functionaview

* (V)RSU Selector: The functionality of this block s is responsible for selecting the
(v) RSU to send the CS notification message isezhwut by the geo-server. The box
is shown in dotted format to signify that the atectof virtual RSU can be carried out
in a decentralized manner.
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* Range Estimator: Estimates the remaining rangeef€hicle.

* CS Planning: This module optimizes the usage Q€lierging spots and is dependent
on Range Estimator, Electricity Demand Predictiod aaffic status.

* Manager: Responsible for data acquisition, parlstagion information and traffic
information.

* CS Notification & Aggregation: It is responsibler faggregating the (re)charging spot
information and generates the CS notification mgs¢based on the ETSI standard).

» Traffic Analysis and Prognosis: Responsible forraggting the traffic information
and acts as an input for CS Planning and Planneltitmodal and route).

» Electricity Demand Prediction: Depending on theereation status of (re)charging
slots, this component provides an estimate of thetricity demand in the city, a city
area, or only at a single (re)charging station.

* Planner: Performs multimodal trip planning and eoptanning for FEVs according to
the given preferences of a user.

* RIS: Is the Road Side ITS-Station, which receives €S notification message from
the server and further disseminates to the users.

* Mobile App: An application running on the NomadieWce through which the end
user can access Mobility 2.0 services.

* VIS: Vehicle ITS-Station / OBU, which receives infmation from Mobility 2.0
services.

* CS Reservation: running on a separate reservativers and will be prototyped in the
project, and seamlessly integrated into the Mgfaild client application. This is
signified in the architecture, by depicting theemstion server as an extend service
which will be logically be a part of Mobility2.0 seer

» E-Mobility Service Provider: Any service providetilizing Mobility 2.0 platform to
enhance FEV penetration.

» Energy Provider: The utility, which provides enetgythe city.
» EVCS: The unit responsible for the function of @fggrging station/spots.

o Storage Infrastructure: It is a database, whichntaas driver information, CS
location data, etc.

This high-level functional view provides the frammw about the various functions, which
will be developed throughout the lifecycle of theject. In the current phase, based on the
use case requirements, the architecture identtiesigh-level scope of the functions and the
possible inter-dependencies. Note that the fundnderactions are not shown in Figure 8,
however, based on the requirement each functionntaract with every other function within
the service delivery domain. Except for vVRSU s&ecand CS notification, the details of the
functions in the service delivery domain and tlrdieractions are described in Deliverable D
3.1. The vRSU selection procedure is independemh fother functions and the methods to
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elect a VRSU are detailed further in this delivégabnd the CS notification, also a part of this
document, is based on the ETSI standard.

The described architecture is based on the sinljglet-server model and hence it adopts a
request-response approach for the exchange/flovinfofmation. The client application
running on the Nomadic Device (ND) or On Board W@BU) can request for a particular
service from Mobility 2.0 Server and the functi@sponsible for that service will respond to
the request. In order to execute the applicati@uests, the functional components within
Mobility 2.0 Server can also request data/infororatirom vehicles and service providers
(charging station operators).

1.3.2 Use cases and Requirements
The work in Mobility 2.0 follows a user centred @gsapproach. Such design process is an

iterative cycle where every step is evaluated agalme initially identified requirements of
users and is iterated until these requirementmatgFigure 5).

§ Requirements ¥ System __
. design and ‘L‘/ Validation

architecture

*Flow of events sFunctional

*|terative *Not functional
process

*in-vehicle application
aspects
WVersion 1 * co-operative
application
reguirements * BCN
= RE

. rrequirements related
Version 7
to enablers of the

system (i.e. the public
transport, traffic

Version 3 managemant systam
and smart grid
aperators.

Figure 5 - Workflow in Mobility 2.0

et

The worked out Mobility2.0 use cases comprise effttllowing list:
» Assisting the urban daily commuting for a FEV ubgrproposing an optimum multi-
modal route, while taking into account:
o the FEV remaining range
o City public transport network and traffic events

Page 30 of 65

e —
SEVENTH FRAMEWORK
PROGRAMME



Clustering Activities - Common Deliverable - eCo-FEV, Mobility2.0, Mobincity

o0 The user's commuting preferences
o Other FEV users’ Charging Spot (CS) reservations
0 (optional) Grid load balancing recommendations
* Value-added telematics services:
o0 Mobility 2.0 server geo-broadcasts CS notifications
o FEV acts as virtual G5 RSU, forwarding notificatimom the Mobility 2.0 server
0 CSreservation from the FEV on-board unit or therisssmartphone

As shown in figure 6 below, based on the definedo$aise cases, the Range anxiety is
addressed in Mobility2.0 through a combination pfr@aches:
* Multi-modal routing, which makes range issue ladscal

» Development of Re-charging spot reservation prdtand its standardization at ETSI
ITS (Elvire study provided by a review has beeretakto account in the process)

» System-level optimization of re-charging spot adioan
» Provision of accurate EV range estimation infororati

charging

Less frequent need for EV re- More certainty on re-charging
spot availability

" Development of Re- -
charging spot
reservation protocol,

" Development of ‘ ? proi
and its contribution to

EV-specific multi-

modal navigator, . ETSIITS
which reduces standardisation.
_ required EV range TN s R I, (e ers
* because part of the L e .
commute can be P System level optimisation of
done over public ..o T : Re-charging spot
transport .+ Provision of accurate . . recommendation in the
oaet range estimation to . 4 Moability2.0 server, with the
drivers, so that re- By objective of ensuring Re-
charging spot charging spot availability

utilization is planned . ... when critically needed
.. only when truly needed .-

Figure 6 - How is range anxiety tackled through theMobility2.0 use cases

The set of above-defined use cases are visualizemdgh the system model shown in the
following figure.
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Electricity
Route Demand Traffic
Optimization Predictor
service

Multi-modal commuting assistant
Public

- Transport
o cs rese_rvatlon Informatiop
Range manager | Driving service Provider
history o
Application server

Parking and
Charging Spot
Information Provider

S

Application client

{Community of Mobility 2 0 users
assosiated with at least one FEWV)

Figure 7: System diagram visualizing the set of thBobilty2.0 Use Cases (component in
yellow will be based on simulation).

A preliminary test-site specific validation planshi@aeen defined, including expected achievements,
effectiveness and success criteria per Use Case.
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2 Standardization

This chapter provides first the Bodies involvedstandardization related to the 3 projects, and
then a list of common standards, which could besiradopted by the 3 projects or to which the 3
projects contribute within the standardization Bsdi

2.1 Bodies

Electromobility Standardization is becoming an imtpnt issue and a pre-requisite to increase the
EV penetration. The role of these standardizatictiviies is to define technical solutions for
interfaces which will ensure interoperability beemethe vehicle and the supporting infrastructure.
Moreover, to encourage innovation and to creatgelamlacceptability, standards should also
concentrate on performance aspect rather than bdescriptive. The main Standards
Development Organization’s (SDO'’s) involved in stardization of electromobility and related
concepts in Europe and around the world are depiat&igure 9. In addition, a set of Industrial
Consortium Specifications may be considered by @ept, in order to satisfy the functional
requirements or test site deployment requiremegtipen Charge Alliance. These specifications
are considered as potential standards to be inéegiato the standardization work appropriate
SDOs in the future.

World Class $tondards

IS0 ¢IEEE Zasl

Figure 9. Electromobility related SDOs

ETSI(L__ S\
= GENELEC

In this context, European Commission has deliverastindards mandate to CEN/CENELEC and
ETSI (Mandate 468) concerning the charging of eleatehicles. CEN/CENELEC has formed a
focus group on European Electro-Mobility and predd report as reply to the mandate. ETSI is
playing an observation role in this focus groupcdéwing to CEN’s focus group the current
perspective of SDO’s in EU with respect to electodnfity is:

» Ensure interoperability and connectivity betweer thlectricity supply and onboard
chargers of electric vehicles, so that they cacdmnected and be interoperable in all EU
States

* Ensure interoperability and connectivity betweefff-tward” chargers and the electric
vehicle and removable batteries
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» Consider any smart-charging issue with respedieaharging of electric vehicles

» Consider safety risks and electromagnetic compiatitwf the charger of electric vehicles
in the field of relevant directives

The report mentioned in [1] has done an analysitherspecific standardization requirements for
European electro-mobility and provides several neo@ndations on the future standards needs of
E-Mobility in multiple aspects, e.g. charging orno@ctors. The present project groups are
realizing R&D activities in relationship with sonoé important gaps identified by this report. It is
expected that the project outputs will be providedtandards works. In particular, the following
aspects pointed out by the report can be contiibloyeprojects (i.e. eCo-FEV):

* Wireless communication directly between EV and afuer
* Wireless charging of electric vehicles.
* V2G based on wired or wireless communications.
The key standardization groups that the clustaeityity aims are summarized in Table 3

Table 3: Key Standardization Bodies

STANDARDIZATION GROUP/BODY GOALS AND INFORMATION

« Communication standardization on EV
telematics services such as EVSE Point
Of Interest service, reservation |[of
EVSE.

e Collaboration with ISO/IEC for wireless
ETSITCITS communication for EV charging.

 ITS networking and transport layer
protocol standardization.

* ITS G5A ITS access technology
standardization.

* Developing standards for Machine (to
Machine Communications.

» Technical specifications for a common
ETSI - TC Smart M2M M2M Service Layer

* Addressed to a wide industry segment
regarding  electromobility:  energy,
transportation, public services, etc.

e coordination of ISO, ETSI and M2M to

Electro-mobility coordination group on avoid overlapping of activities

smart grids:
e group seems to be in need of further
developments
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 Co-ordinates various |IEEE standards to
achieve cooperative electromobility e}g.

e collaboration with ANSI for EV related
standards.

* Internet communication protocol such|as
IETF web service protocol,

* M2M communication protocol.

¢ Industrial consortia

Open Charge Alliance « Open Charge Point Protocol for AAA
and monitoring of charging procedure

2.2 List of standards
This section aims at defining a list of common d&ads required by the three projects.

The lists of standards are drawn up on the basishef projects’ functional requirements,
specifications, system concepts and definitiongh&npresent document, which is the 1st Release
of the common Deliverable, three tables separatiEgtify the standards related to each project.
At a later stage, after analysing all collectechdtads, these tables will be merged into a single
table that will only contain the shared standatidat is the existing standards relevant to eCo-FEV,
Mobility2.0 and Mobincity. Standards in a draftisigge will be considered, too.

Clustering group has set up a list of relevant daats to projects. This list of standards can be
grouped in three categories:

» Standards on the domain of ITS, traffic managenagk telematics services such as
Cooperative ITS standards, road infrastructure rimfdion exchange standards and
telematics services standards; these standarddeasdoped to support mobility and
traffic management applications and services.

» Standards on the domain of EV charging, includiogductive and inductive charging
technologies.

 Standards on the communications, to support infooma exchanges and
interoperability.

According to the relevance of the project and isvedopment needs, a standard may be
implemented and tested in a project. Testing resarid lessons learned will be provided to the
standards bodies as dissemination activities. Eurtbre, some partners are actively contributing
to some on-going standard development procedueejfgrations developed in the project can be
provided as inputs to Standards bodies during stasdievelopment process.
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Given the large number of regional and internafistendards developed or under development, it
is important to harmonize and coordinate standatida activities. European commission has
issued relevant standard mandates for this purpose:

1. Mandate related to the charging of electric vekid&l68.
See in section 2.1
2. Mandate related to the smart grid (M490).

CEN, CENELEC and ETSI joint Working Group on stams$afor smart grids worked
between June 2010 and March 2011 on the produetiarreport addressing standards for
smart grids. Based on this report [2], a coordaragroup on smart grid is established, in
order to coordinate standardization activities iilecent standard bodies. In the scope of
cluster projects, each project will identify theedeto follow or contribute to the
standardization activities in smart grid. Due te #bsence of power supply operator in the
project consortium, the standard disseminatiortifersmart grid related standards may be
limited.

3. Mandate related to smart metering (M441):

Cluster project do not consider to provide standbsdemination activities in the scope of
smart metering, because out of scope of project.

2.2.1 eCo-FEV
Table 4: List of Standards related to the project €o-FEV
No. Title Current status

ITS, traffic management and telematics
EN 602 637 —2 Technical Specification Intelligent Transport Systems (ITS); Under EN
Vehicular Communications; Basic Set of Applications; Part 3: approval

Specification of Cooperative Awareness Basic Service
ETSI EN 302 637- Technical Specification Intelligent Transport Systems (ITS); Under EN
3V1.2.0 (2013- Vehicular Communications; Basic Set of Applications; Part 3: approval
08) Specification of Decentralized Environmental Notification Basic
Service
ETSI TS 101 556- Intelligent Transport Systems (ITS); Published
1 Infrastructure to Vehicle Communication;
Electric Vehicle Charging Spot Notification Specification
TS 101 556-3 Intelligent Transport Systems (ITS); Infrastructure to Vehicle Work in
Communications; Communications system for the planning and Progress
reservation of EV energy supply using wireless networks
EV charging using wireless networks
DATEX2 DATEX 2 protocol for information exchange in traffic management Release V2.1

(easyway) infrastructures published
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CEN/TS 15531 — Public transport - Service interface for real-time information Published
1,2,3 relating to public transport operations.
KML https://developers.google.com/kml/documentation/kmlreference? Published
hi=fr
CEN TS 19321 Intelligent transport systems (ITS) — Co-operative systems — On going
Dictionary of in-vehicle information (IVI) data structures
Charging
ISO IEC 15118 -2 Road vehicles — Vehicle-to-Grid Communication Interface — Part On going
2: Network and application protocol requirements
IETF RFC2865, Remote Authentication Dial In User Service (RADIUS); RADIUS Published
2866 and 3579 Accounting; RADIUS (Remote Authentication Dial In User Service)
Support For Extensible Authentication Protocol (EAP)
IETF RFC3411 - Simple Network Management Protocol, SNMP standard series Published
RFC 3418
OCPP OCPP 1.5 Stub Developer Guide, 3 January 2013, V0.2 Published
DIN SPEC 91286 : Electric mobility - Schemes of identifiers for E-Roaming - Contract Published
ID and Electric Vehicle Supply Equipment ID (2011-11)
Communication
Intelligent Transport Systems (ITS);
ETSI EN 302 665 Published
Communications Architecture
ETSI TS 102 636- "Intelligent Transport Systems (ITS); Vehicular Communications; Published
6-1Vv1.1.1 (2011- GeoNetworking; Part 6: Internet Integration; Sub-part 1:
03) Transmission of IPv6 Packets over GeoNetworking Protocols"
IETF RFC 2818 HTTP Over TLS Published
IETF RFC 2460 Internet Protocol, Version 6 (IPv6) Specification Published
RFC 793 TCP Published
RFC 791 IPv4 Published
RFC 3963 of IETF "Network Mobility Basic Support Protocol Published
(NEMO)
IETF CoAP IETF: Constrained Application Protocol (CoAP) Published
OpeniD [28] OpenlD Connect Core 1.0 draft 14
RFC6749: The OAuth 2.0 Authorization Framework Published
TS 102 636-4-1 Intelligent Transport Systems (ITS); Vehicular communications; Published, EN
GeoNetworking; Part 4: Geographical addressing and forwarding revision work
for point-to-point and point-to-multipoint communications; Sub- in progress
part 1: Media-Independent Functionality
ETSI EN 302 636- Intelligent Transport Systems (ITS); Vehicular Communications; Under EN
5-1V1.2.0 (2013- GeoNetworking; Part 5: Transport Protocols; Sub-part 1: Basic approval

10)

Transport Protocol
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ETSI ES 202 663 Intelligent Transport Systems (ITS); European profile standard for Published
V1.1.0: the physical and medium access control layer of Intelligent
Transport Systems operating in the 5 GHz frequency band.
ETSI EN 302 571 Intelligent Transport Systems (ITS); Radio communications
V1.1.1 (2008-09) equipment operating in the 5 855 MHz to 5 925 MHz frequency
band
IEEE 802.3 Ethernet Published
Promotes access, protocol and application technologies; V2G
ISO/IEC;SHS 6 Interface (standard to develop vehicle to grid interface); New work
item to define wireless communication during inductive charging

2.2.2 Mobincity

Table 5: List of Standards related to the project Mvbincity

No.

Title

Current Status

Communication

Intelligent Transport Systems (ITS); Communications

ETSI EN 302 665 Architecture Published
Intelligent Transport Systems (ITS); European profile
ETSI ES 202 663 standard for the physical and medium acce:ss c9ntro| Published
layer of Intelligent Transport Systems operating in the 5
GHz frequency band
ETSI TS 102 636 Intelligent Transport Systems (ITS); Vehicular Published

Communications; GeoNetworking;

ETSI EN 302 636-4-1 Communications; GeoNetworking; Part 4: Geographical

Intelligent Transport Systems (ITS); Vehicular

addressing and forwarding for point-to-point and point-

Drafting stage

V1.2.0 to-multipoint communications; Sub-part 1: Media-
Independent Functionality

IEEE 802.11 WLAN Published
IEEE 802.3 Ethernet Published
IEEE 802.15.1 Bluetooth Published
RFC 2818 Hypertext Transfer Protocol Secure Published
JSON-RPC 2.0 http://www.jsonrpc.org/specification Published
REC 4627 The application/json Media Type for JavaScript Object Published

Notation (JSON)
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ECMA-404 JavaScript Object Notation - JSON Published
ECMA-262 3rd Edition ECMAScript Language Specification Published
ISO/IEC 40210 W3C SOAP (Simple Object Access Protocol) Published
RFC 793 TCP Published
RFC 791 IPv4 Published
Published
RFC 5849 The OAuth 1.0 Protocol (obsolete by RFC
6749)
RFC 2460 Internet Protocol, Version 6 (IPv6) Specification Published
ITS, traffic management and telematics
Intelligent Transport Systems (ITS); Vehicular
ETSI TR 102 863 Communications; Basic Set of Applications; Local Published

Dynamic Map (LDM); Rationale for and guidance on
standardization

ETSI EN 302 895

Intelligent Transport Systems (ITS); Vehicular
Communications; Basic Set of Applications; Local
Dynamic Map (LDM) Specification

Drafting stage

ETSI EN 302 637-2

Intelligent Transport Systems (ITS); Vehicular
Communications; Basic Set of Applications; Part 2:
Specification of Cooperative Awareness Basic Service

Drafting stage

Datex2 protocol for information exchange in traffic

DATEX2 easyway management infrastructures Published
General Transit Feed Specification Reference
GTFS Published
https://developers.google.com/transit/gtfs/reference
Energy Infrastructure
ISO/IEC 15118-1 Road vehicles - Vehicle to grid communication interface Published

Part 1: General information and use-case definition

ISO/IEC 15118-2

Road vehicles - Vehicle to grid communication interface

Part 2: Network and application protocol requirements

Drafting stage

ISO/IEC 15118-3

Road vehicles - Vehicle to grid communication interface

Part 2: Physical and data link layer requirements

Drafting stage

IEC 61851-1 Electric vehicle conductive charging system - Part 1: Published
General requirements
IEC 62196-2 Plugs, socket-outlets, vehicle connectors and vehicle Published
inlets - Conductive charging of electric vehicles
IEC 61850 Communication networks and systems in substations Published
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IEC 61850-90-8

Object Models for Electrical Transportation

Drafting stage

2.2.3 Mobility 2.0

Table 6: List of Standards related to the project Mbility2.0

No.

Title

Current status

EV Charging Infrastructure & Grid

ETSI TS 101 556-1

CS Location/Booking

Published

ETSI TS 556-3

Intelligent Transport Systems (ITS); Infrastructure to
Vehicle Communications; Communications system for
the planning and reservation of EV energy supply using
wireless networks EV charging using wireless networks

Work in progress

draft-karagiannis-
problem-statement-
geonetworking-01.txt

Internet-wide Geo-networking Problem Statement

Work in progress

IEC 61851-1, -22(AC), - Charging Modes Published
23(DC)
IEC62196 (Type2,3), SAE Connector Published

J1772 (Typel)

IEC/ISO 15118

Communication

Drafting Stage

IEC 61850-n Communication Drafting Stage
IEC/ISO 15118 Communication Drafting Stage
IEEE P2030.1 Under

development

ETSITCITS WG1
ITS0010031

Communication before recharging phase (planning);
Charging spot reservation; Possibility to develop work
item by the three projects

Started in June
2012

Stable draft status

Communication

ETSI ITS G5

Communication

Page 40 of 65

—
SEVENTH FRAMEWORK
PROGRAMME




Clustering Activities — Common Deliverable - eCo-FEV, Mobility2.0, Mobincity

3 Standards and architecture links

Standardization of interfaces between stakeholgarscipating to the E-Mobility is essential in
order to ensure the communication interoperalditg operational interoperability. Therefore, the
development of a set of necessary standardizedanés is also a key element to enable the
scaling up of deployment of an E-Mobility platfor@n the other hand, attention should be made
to avoid over standardization, in order to leaveroppace for market competition.

The objective of this common deliverable is to iffgra common general functional architecture
of the future E-Mobility platform, guided by agreemt among projects on the standardized
interfaces required for the implementation, depleyptrand set up of an E-mobility platform. Such
standardized interfaces are denoted as exposethaden the present deliverable.

These exposed interfaces are identified, based on:

- Identification of stakeholders and actors releviamtthe E-Mobility platform, based on
combining analysis of use case definition of ead)qut.

- Identifications of communication and information ckange needs and requirements
between stakeholder systems, based on combininlgsaaf architecture definition of
each project.

- Benchmarking and selection of appropriate prototmlse used for each interface.

As summary, the Figure 1 illustrates the relevaakeholders and communication interfaces as
commonly identified by three clustering projects. the following list, all communication
interfaces are defined based on their functionality

Communication between vehicles:
- V2V: messages exchanged between vehicle and vehicle
Communication between vehicle and grid infrastreestu
- V2G_1: vehicle to EVSE communication, ISO 15118 arténsions for CWD
- V2G_2: EVSE and EVSE operation communication, f&¥and monitoring
Communication between vehicle and infrastructure:

V2l_1: RSU to vehicle communication

- V2I_2: vehicle to backend communication

V2l_3: RSU to eCo-FEV backend communication

- V2I_4: message exchanged between vehicle and afiphcprovider web services

Communication among components and stakeholdéng imfrastructure
- 121_1: messages exchanged between backend and &wS&tor
- 121_2: messages exchanged between backend andajpis.
- 121_3: Messages exchanges between eCo-FEV backehtDgprovider
- 121_4: message exchanges between eCo-FEV backehR 34
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- 121_5: message exchanges between backend and gpagx@rator

- 121_6: messages exchanges between backend and dgadiator

- 121_7: messages exchanged between backend and pabisport operator
- 121_8: messages exchanged between backend andplesttor

- 121_9: messages exchanged between backend andevegtrator

- 121_10: messages exchanged between energy serocelgr and EVSE

- 121_11: data exchanged between energy service ggovand EVSE operator for load
allocation and load re-profiling

Interaction with the user:
- Ul_1: interface between the user and the on-bgdodmation system
- Ul_2: interface between a portable device (smamghand the backend
- Ul_3: interface between a portable device and MSE

121_10 Energy Service
Frovider/GRID

121_11

Telematics service .
. ID provider
provider 121_3
EVSE operator ) o
T~ - Parking operatar
e o~
e /
" 1215

| Traffic operator

1216
EVSE and controller
121_7
", / / | Public transport
/ V2l 2 | operator
-VZG 1 -
- —~
o
A 121_8

\\ Fleet operator

On-board{ portable
B information system
1219 | Weather

pperstor

Figure 10: Stakeholders and communication interfacecommon to the three projects

In the following sub section, we would like to summiae the applicable standards being used for
each interface, layered by the access layer, nkingp& transport layer, application and facilities
layer, security layer and management layer. It ghboe highlighted that, in a real deployment,
different communication solutions may be chosempairticular e.g. access technology, networking
protocol (IPv4 or IPv6), depending on the deploytretatus of the communication infrastructure
and deployment strategy. Therefore, the commupicatechnologies being presented in the
following table should not be seen as the only fdessolution but as examples that may be
considered in deployment architecture. Howevergisppocus is put on the higher layer protocols,
since these higher layer interfaces specifies phaeeand message format on how the stakeholder
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information is exchanged, as well as features tablen different data exchange modes. The
standardization of such interfaces, as well asithke these standards communication technology
agnostic is within the objective of this commonisiable.

3.1 List of messages exchanged over the exposed interfaces

Apart from communication protocol, the presentuible further provides specifications on the
message content being exchanged over the expdsedae.

The following tables provide a complete list of m&ges being exchanged over the exposed
interfaces as identified in Figure 10, as wellpglaable standards.

Table 7: Communication interfaces for V2V

V2V: Communication between vehicle and vehicle

Name of message Standard Dissemination Direction
mode
CAM (Cooperative Awareness Message) ETSI EN 302 63Broadcast, GeoNet, FEV> FEV
2 [4] G5
DENM (Decentralized Environmente ETSI EN 302 637 - Broadcast, GeoNe! FEV-> FEV
Notification Message) 3 [5] G5
LDM (Local Dynamic Map) ETSI TR 102 863,Broadcast, GeoNet,FEV > FEV

ETSIEN 302895 G5

Table 8: Communication interfaces for V2G

Name of message Standard Dissemination Direction
mode
Session Setup request ISO 15118 [6] EXI, IP V2G
Session Setup response ISO 15118 [6] EXI, IP G2v
Service Discovery request ISO 15118 [6] EXI, IP V2G
Service Discovery response ISO_ 15118  [@&XI, IP G2v
extension
Service and Payment Selection request ISO 15118 [6] EXI, IP V2G
Service and Payment Selection response ISO 15118 [6] , IEXI G2v
Payment Details request ISO 15118 [6] EXI, IP V2G
Payment Details response ISO 15118 [6] EXI, IP G2v
Contract Authentication request ISO 15118 [6] EXI, IP V2G
Contract Authentication response ISO 15118 [6] EXI, IP 2VG
Charge Parameter Discovery request ISO 15118 extensior EXI, IP V2G
Charge Parameter Discovery response IS_O 15118 Al IP G2v
extension
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Power Delivery request ISO 15118 [6] EXI, IP V2G

Power Delivery response ISO 15118  [6EXI, IP G2v
extension

Current Demand request ISO 15118 [6] EXI, IP V2G
extension

Current Demand response ISO 15118 [@XI, IP G2v
extension

Terminate Charging request ISO 15118 [6] EXI, IP V2G

Terminate Charging response ISO 15118 [6] EXI, IP G2v

Session Stop request ISO 15118 [6] EXI, IP V2G

Session Stop response ISO 15118 [6] EXI, IP G2v

Max power of battery charger, requested enel |EC 61851 V2G

departure time

Name of message Standard Dissemination Direction

mode

Messages for AAA RFC 2865 [7], RFCTCP/IP
2866 [8], RFC 3579

[9]

RFC 3411- RFC TCP/IP
3418 [10], [11], [12],

[13], [14], [15], [16]

and [17] .

OCPP 1.5 [18]

Messages for C/S Monitoring

AAA and Monitoring SoAP/TCP/IP

C/S controller <-->
EVSE operator

C/S controller <-->
EVSE operator

C/S coltgo<-->
EVSE operator

Table 9: Communication interfaces for V21

Name of message Standard Dissemination mode Direction

CAM (Cooperative Awareness Message) ETSI EN 302 63Broadcast, GeoNet, G5 RSU--> FEV
2 [4].

DENM (Decentralized Environmente ETSI EN 302 637 — Broadcast, GeoNet, G5 RSU --> FEV

Notification Message) 3 [5].

In vehicle signage CEN on-goingBroadcast, GeoNet,G5 RSU--> FEV
standards

EVSE POI message ETSI TS 101 556-1 Broadcast,GeoNet,G5 RSU --> FEV
[19].

POI public transport message Broadcast,GeoNet,G5 RSEEY

Name of message Standard Dissemination mode Direction
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Vehicle Relationship Message CoAP, UDP/IP, 3G  FEV -atallCenter
Routing and re-routing information W3C SOAP/ Web Backend> FEV
services

V2|_3: Communication between OBU and eCo-FEV applicatiomentre

Name of message Standard Dissemination Direction
mode
Authentication request message openiD [20]. web servic FEV --> Service
provider
Authentication response message openiD [20] web service Service provider -->
FEV
trip planning request web service FEV --> Service
provider
recommended route guidance message KML, web service  Service provider -->
FEV
POI ETSI TS 101556-1  Point to point, IP, 3G  Service provider -->
[19]. FEV
C/S booking request message ETSI TS 101556-3  Point to point, IP, FEV --> Service
[21]. 3G provider
C/S booking confirmation message ETSI TS 101556-3 Point to point, IP, Service provider -->
[21]. 3G FEV
Event notification message Point to point, IP, 3G Service provider -->
FEV

V2|_4: Communication between OBU and ID provider centre

Name of message Standard Dissemination Direction
mode
authentication response OpeniD [20]. web service @vider --> FEV

Table 10: Communication interfaces for 121

I2]_1: Communication between EVSE operator and data certr

Name of message Standard Dissemination mode Direction
C/S accounting and monitoring message Web service EEfperator >
data center
EVSE booking request ETSI TS 101556-3 Web service Data center> EVSE
[21]. backend
EVSE booking confirmation ETSI TS 101556-3Web service Data center EVSE
[21]. backend
FEV user preferences Web services Data center> EVSE
operator
EVSE details and availability Web services EVSE operad

data center
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I21_2: Communication between eCo-FEV data centre and e CBEV backend application centre

Name of message Standard Dissemination mode Direction
route search request Web service app centre --> data
centre
route search response Web service data centre --> app
centre
C/S search request Web service app centre --> data
centre
C/S search response Web service data centre --> app
centre
booking and cancellation request ETSI TS 101556\%eb service app centre --> data
[21]. centre
booking confirmation ETSI TS 101556-3 Web service data centre --> app
[21]. centre
Range estimation request Web service app centre ata d
centre
Range estimation response Web service data centre --> app
centre

I21_3: Communication between App centre and ID provide centre

Name of message Standard Dissemination mode direction

Authentication request OpenlD [20]. web service appreer> IP centre

12]_4: Communication between RSU and eCo-FEV backend d¢ia centre

Name of message Standard Dissemination mode  Direction

DATEX 2 message Datex 2SoAP web service, Data center --> RSU
EASYWAY [22]. XML

I21_5: Communication between data centre and parking opetor

Name of message Standard Dissemination mode  direction
parking status Parking operato®
data centre
parking regulation Parking operator -->
data centre
Free parking slots SOAP/ Web service®arking operator >
XML data centre

I21_6: Communication between data centre and traffic maagement operator

Name of message Standard Dissemination mode Direction

Traffic condition Datex2 SoAP web service, TMC --> data centre
EASYWAY [22]. XML
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weather condition Datex2 SoAP web service TMC --> data centre
EASYWAY [22] XML

road event information Datex2 SoAP web service, TMC -->data centre
EASYWAY [22]. XML

I21_7: Communication between data centre and public trasport operator

Name of message Standard Disse mination mode Direction
public transport status SIRI web service public foans
operator --> data
centre
Public transport options GTFS SOAP, (Google Maps public transport
APIl) Web services, operator --> data
XML centre

I21_8: Communication between data centre and fleet operar

Name of message Standard Dissemination Direction

mode
request (trip assistance by driver) web service data centre--> Fleet operator
confirmation
request trip assistance (by fleet operal web service Fleet operator --> data centre
(vehiclelD)
event notification (unexpected situation web service Data centre-->Fleet operator
happen)
alternative itinerary in unexpected event web service Data centre-->Fleet operator
itinerary changes (approved/not approved) web service Fleet operator-->Data centre
request confirmation  (request tri web service Data centre-->Fleet operator

adjustment by driver)

request trip adjustment (vehicle ID) by web service Fleet operator-->Data centre
operator)
adjustment result/not approval result web service Data centre-->Fleet operator

121_9: Communication between data centre and weather opator

Name of message Standard Dissemination mode Direction
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RFC 4627
ECMA-404

Weather conditions W3C SOAP, XML

Weather operatop
data centre

I21_10: Communication between EVSE Controller and EnergyProvider

Name of message Standard Dissemination mode Direction

Grid Status IEC 62056 Point to point Electric ghdEVSE
I21_11: Communication between EVSE operator and Energy Ravider

Name of message Standard Dissemination mode Direction

Load Allocation SOAP/ Web Services

Load Re-profiling SOAP/ Web Services

Energy provider
EVSE operator

Energy provider >

EVSE operator
Table 11: Communication interfaces Ul

Ul_1: Interface between OBU and on-board/ portable infomation system

Name of message Standard Dissemination mode Direction

FEV Data Bluetooth Point to point OBU-> portable
device

Current route Bluetooth OBU -> On-board/
portable device

POls and traffic light positions Bluetooth OB On-board/
portable device

User selected options Bluetooth On-board/ portable
device> OBU

Ul_2: Interface between data center and on-board/ portale information system

Name of message Standard Dissemination mode Direction

Process Requests 3G/LTE Portable  Device
Backend

Traffic data UMTS Portable  Device
Backend

FEV user preferences UMTS Portable  Dewice
Backend

Ul_3: Interface between EVSE and portable information sgtem

Name of message Standard Dissemination mode Direction
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Reservation Request ETSI TS101 556-3G/LTE Nomadic Device
EVSE
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4 Common activities

In this section cluster’'s planned, current and rfeifactivities are described.

4.1 Overview

The agreed common activities to be performed withencluster are organised through two main
lines of actions:

1.

Organisation of joint workshops, phone confererares meetings in order to share lively
common experiences and manage common activitigseaflustering community.

Share of information and production of common infation, e.g. respectively business
models/public deliverables and common dissemination

These activities shall also lead us to define aidw common paths within the three projects and
to agree in a common pre-standardisation process.

4.2 Joint Workshops

4.2.1 Introduction and plan

Three common workshops are planned throughoutltletec’s lifespan. The initial proposal for
the meetings is:

1. Use cases and architecturavorkshop: around October 2013. In this workshopake

share the architecture and business use cases¢hammon to the three projects. The
objective of this workshop is to present the syisrgmong the three projects in terms
of interfaces, architecture design, and use caBgsthat date the use case and
requirement analysis and the technical design $leaklready performed in the three
projects. In this workshop we will prove how thes@dm and requirements of the three
projects have influence each other.

This ' Workshop took place on Septembe‘r“Zﬁ)lS in Brussels, see section 4.2.2.
Proof of concept and standardisatiorworkshop: around October 2014. Presentation

of the common reference architecture where thefates and synergies between the

projects will be proved. Reporting on the pre-stadéation process where the
detected gaps in the current standards will bespttesl together with the line of actions
to try to close them. Present and future activitieth standardisation bodies will be
discussed and presented.

Final demo and exploitation of the technologiesn April 2015. Final demonstration

of the synergies among the projects in the clustersentation of the conclusions and

final report on standardisation.

Due to the different ending dates of each projstlqlity 2.0 on 02/2015, eCo-FEV
on 04/2015 and Mobincity on 06/2015) and the laggsimplied for the demos it shall
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be evaluated the convenience or not of celebrating common workshop. The
alternative is to make independent workshops irfitta stages of each project.

4.2.2 Use cases and architecture workshop

The eCo-FEV, Mobility 2.0 and Mobincity projectdrjtly organized a workshop “Use cases and
requirements” on September™P013 that was the first event of a series of Btjaiorkshops.
AGENDA

The preparation of the joint workshop agenda hamnhkoroughly discussed among the three
projects and the agreement on the final versiorbleas achieved unanimously.

Table 12: Agenda of the "Use cases and requirementVorkshop

Time # | Topic Responsible

9:0C-9:3C 1 Welcome & Introduction Massimiliano LENARDI (HIT
Andras KOVACS (BroadBit)
Rall SORIANO (ITE)

9:3C-10:3C 2 Use cases & requireme

- Mobincity Irene Aguado (ITE)
- eCo-FEV Witold Klaudel (REN)
- Mobility2.0 Andras KOVACS (BroadBit)

10:30-11:00 Coffee

11:0¢-12:0C |3 |Architecture desig

- eCo-FEV Daniel Roiu(CRF)
- Mobility2.0 Nitin Maslekar (NEC)
- Mobincity Irene Aguado (ITE)
12:00-13:00 Lunch
13:0¢-14:0C |4 Interface:
- Mobility2.0 Jens Mittag (Barcelona Digital)
- Mobincity Angela Budroni and Michael Spahn
(Fraunhofer ESK)
- eCo-FEV Lan Lin (HIT) + other partners

14 :00-14:30 Coffee

14:3(-15:0C |5 |Outlook: Towards release |Massimiliano LENARDI (HIT
- Common standards |Andras KOVACS (BroadBit)

- Next steps: Targets f ,
the 29year Raul SORIANO (ITE)

15:0C End of ever
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Participants

The F' clustering workshop was limited only to particiggfrom the clustering projects. The next
workshops will be opened for the external publictdtal, 29 experts attended the project. Detailed

list of the participants is shown in the table melo

Table 13: Participants of the "Use cases and requements"” Workshop

First name Last name Company Project
Alejandro Martinez CIT Mobincity
Alexandru Petrescu CEA eCo-FEV
Anastasia Bolovinou ICCS Mobility2.0
Andras Kovacs BroadBit Mobility2.0
Andrea Tomatis Hitachi Europe eCo-FEV
Angela Budroni Fraunhofer Mobincity
Arnaud Kaiser CEA eCo-FEV
Bruno Dalla Chiara Politecnico di Torino eCo-FEV
Cedric Gouy-Pailler CEA eCo-FEV
Daniel Roiu CRF eCo-FEV
Filip Prebeg EIHP Mobincity
Francesco Guaraldi Prive Mobility2.0
Franco Roncaglione Garoffo Energrid S.P.A. eCo-FEV
Hristiyan Stoyanov EICT eCo-FEV
Irene Aguado ITE Mobincity
Jean-Christophe Maisonobe Conseil General de 'Isere eCo-FEV
Jens Mittag Barcelona Digital Mobility2.0
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First name Last name Company Project
Judith Gierig Facit Research eCo-FEV
Lan Lin Hitachi Europe eCo-FEV
Massimiliano Lenardi Hitachi Europe eCo-FEV
Michael Spéahn Fraunhofer Mobincity
Nadim El Sayed DAI-Labor, TU Berlin eCo-FEV
Nadja Rappold Facit Research eCo-FEV
Nitin Maslekar NEC Mobility2.0
Paolo Bargero Bluethink S.p.A. eCo-FEV
Paolo Guglielmi Politecnico di Torino eCo-FEV
Ratl Soriano ITE Mobincity
Sarah Metzner EICT eCo-FEV
Witold Klaudel Renault eCo-FEV
DESCRIPTION

A particular focus of the meeting was to presemt ¢orrent development status of cooperative
systems for fully electric vehicles (FEV) and shtre latest results in the context of use cases,
architecture design and specifications.

In particular, the workshop objectives were to:

* Share the latest research achievements

» Share perspectives and recommend standards

» Align the common work towards standardization

» Set future activities and topics of common interest

» Facilitate networking and discussion among thei@pants

The workshop started with opening remarks by Mobil.0 Project officer Myriam Coulon-
Cantuer from DG INFSO. It was followed by introdoat presentations of the 3 project
coordinators. The importance of this synergy arelxanefits it will bring by sharing the outside
perspectives and clarifying the differences in cesses and architecture was pointed out.

Three consecutive presentation sessions providegl#iform for interactive discussion between
the participants and the bi-directional flow ofanhation on:
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» Use cases and requirements
* Architecture design
* Interfaces

Eventually, the coordinators of the three clustgprojects outlined the common goals and targets
for the 2nd year and the participants discussed aliggyment of common work towards
standardization and the release of the 2nd shaiechble.

All presentations are available for download frone tRedmine platform set up by eCo-FEV
project.

CONCLUSIONS

On September 20th 2013, the eCo-FEV, Mobility2.8 &obincity projects co-organized the 1st
clustering workshop on “Use cases and requireme@gsexperts attended the workshop, hosted
by EC in Brussels. The European Commission wasesgpnited by Mobility 2.0 Project officer
Myriam Coulon-Cantuer from DG INFSO.

An outcome of this workshop is the fact that therall system concept & definitions as well as
the high level architecture and interfaces defibgdthe 3 projects were shared leading to an
efficient information exchange and thus allowing tharticipants through real interaction to
benefit from the outside perspective of the clusteprojects.

In addition, the common work toward standardizatow dissemination activities were outlined
and discussed in details. The plan for the nexbgewas agreed upon and the release of the 2nd
common deliverable coordinated.

The next common workshop on “Proof of concept atathdardization” is planned for October
2014 where the results of the development phasstandardization will be shared.

The 3 clustering projects wish to acknowledge tine kospitality of EC, DG CONNECT — UNIT
H5 for hosting the %t clustering workshop “Use cases and requiremeatsd, to acknowledge the
kind and active participation of all participanterh the clustering projects that attended the joint
workshop.
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Figure 11: Use cases and architecture Workshop. Rige 1

Figure 12: Use cases and architecture Workshop. Rige 2
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4.3 Meetings
The cluster shall meet every two months on a redpdais for monitoring and control of common
activities and for setting up a common forum otdssion.

All the common activities related to standardisatiprocedures, dissemination activities and
convergence activities (through common use casgédasiness modelling) shall be discussed in
these meetings.

Specific meetings can also be arranged when rejatreequest by any member
The following table shows the meetings already done

Table 14: Meeting regarding the clustering activites

Date Item Contribution Participants
04.10.201 | Web conferenc » Presentation of clustering activities. | Massimiliano
. . : Lenardi
e First ideas regarding commpn ,
deliverable Andrea Tomatis
Editing plan and structure for t an Lin
common deliverable: enrike Inhuisen
, Anja Winzer
1. List of standards
Andras Kovacs
2. Standardization bodies Andreas Festag

3. Possible activities/workshopsRaul Soriano
4. Liaison

Information exchange

02.11.201 |1° Draft deliverabl |Provide draft templa

06.11.2012| 2™ Clustering Ca |+ “Architecture responsible” per projegtMassimiliano
Lenardi

Can Lin

nﬁenrike Inhilsen
'Andras Kovacs

» Possibility to circulate  projeckaul Soriano

newsletter via other project mailif
lists?

» Chapter authors for the “Clusteri
deliverable”

2
(@]

* Timeplan for deliverables developmg

]gixto Santoja

e Further standardization bodies
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23.11.201 |2 Draft Deliverabl¢ | Provide Input to 1st Dre
Project description p.4
Executive Summary p.7

1. Standardization / Bodies p.8
1. Standardization / List of standards p.9
2. Possible Common Activites p.10
3. Information Exchange / Liaisons p. 11

4. Conclusion p.12

30.11.201 |3“ Clustering ca « Review of the common deliverable |Massimiliano
Lenardi

Lan Lin
Henrike Inhllsen

18.12.201 |4" Clustering ca

Delivery planning of the clusteringflassimiliano
deliverable’s first version Lenardi

«  Review of document editing tasks at@"n Lin
responsibilities per section Henrike Inhillsen

« Next conference call to discydddras KOV'?CS
clustering input to the EM-AH@EMaslekar Nitin
document. Angela Budroni

- Use case sharing among the projectsRaul Soriano

15.04.201 |5th Clustering ca

Review of the status of the projects | Massimiliano

e . .| Lenardi
» Initial discussions about preparation o

the Common deliverable release 2 | Henrike Inhilsen
Hristiyan Stoyanov
* Proposal of dates for the 1st Commgn h

Workshop. arah Metzner
Andras Kovacs
Nitin Maslekar
Angela Budroni

Raul Soriano

16.05.201 | 6th Clustering ca

Review of the status of the projects | Massimiliano

) ) | Lenardi
e Common deliverable r2. Discussion

about the deliverable’s content. Henrike Inhilsen
Hristiyan Stoyanov

rah Metzner

@]

—

e 1st Common workshop: Date fixed
September the 20th in Brussels.
rough description of the scope is donAndras Kovacs

Raul Soriano
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04.07.201 | 7th Clusterin call Review of the status in the sharing Mfassimiliano
deliverables for each project. Lenardi
Definition of the common deliverahig@rah Metzner
r2 structure and work distribution Andras Kovacs
Workshop organization. Discussighdd! Soriano _
about the WS content and agenda |Angela Budroni
30.07.201 | 8th Clustering ca Common deliverable r2:  Finglassimiliano
agreement on deliverable’s structurenardi
and distribution of work. Hristiyan Stoyanov
1st Common Workshop: Fingndras Kovacs
agreement on the agenda Nitin Maslekar
Angela Budroni
Raul Soriano
Lan Lin
05.09.201 | Sth Clustering ca Working in the draft version of th&assimiliano
Common deliverable r2. Lenardi
Preparaton of the 1st Commorfrah Metzner
workshop (participants, speakers, etodndras Kovacs
Angela Budroni
Raul Soriano
Lan Lin
Michael Spahn
04.10.201 | 1Cth Clustering ca Discussion about the results of the|Massimiliano
Clustering Workshop. Lenardi
Common deliverable r2:  Draffndras Kovacs
preparation. Proposal and agreementgfn Maslekar
a TOC. Tentative work allocation. | Raul Soriano
Lan Lin
18.11.201 |11th Clustering ca Review of the status of thMassimiliano
Common deliverable contributions. Lenardi
r2 Review of the content and t@gras Kovacs
deliverable’s structure Nitin Maslekar
Raul Soriano
Angela Budroni
06.12.201 |12th Clustering ca Review of the status of thMassimiliano
Common deliverable contributions. Lenardi
r2 Rearrangement of some sections ~ |Andras Kovacs
Nitin Maslekar
Reschedule of the contributions , .
Raul Soriano
Angela Budroni
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19.12.201' |1Z%h Clusteringca |« Review of the status of thelassimiliano

Common deliverable contributions. L(.er'1ard|
r2 . Review of the scope of section relatBfin Mas'lekar
to communication standards and hd&@ul Soriano
to link them to the architectures. Angela Budroni
Lan Lin

11.02.201 |14th Clusteringca |« Review of the status of the commaddassimiliano
Common deliverable deliverable Release 2 v1.6 Lenardi

r2 Nitin Maslekar
Irene Aguado

26.02.201 |15th Clusteringca |« Review of the status of the commddassimiliano

Common deliverable deliverable Release 2 v1.7 Lenardi

r2 « Review of the contribution to section Rlitin Maslekar

; . |lrene Aguado
« Agreement on 7 March as submissid

date to the EC. [&ngela Budroni
Lan Lin

Andras Kovacs
Hristiyan Stoyanov

06.03.201 |1€"Clusteringca |« Review of the final version of th&assimiliano
Common deliverable common deliverable Release 2 (v2.0)-enardi

r2 Nitin Maslekar
Irene Aguado
Lin Lan

Angela Budroni
Sarah Metzner

4.4 Cluster’s common dissemination activities

At least a common paper shall be submitted withrésellts of the cluster’'s activities. It shall be
decided the final subject of the paper (or papans) where to present it (conference proceedings,
specialized publication, etc.).

Possible subjects can include standardization gesss collaboration models, common outcomes,
results, etc.

Possible events to attend:

* ITS World Congress 2015 in Bordeaux (France). Tdregeess will be in October, deadline
for submission is in January 2015

e 2015 IEEE 18th International Conference on Intelig Transportation Systems (ITSC
2015) in Las Palmas de Gran Canaria (Spain). Thgress will be in September, deadline
for submission is in April 2015.
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4.5 Business modelling

A possible exchange of information on business rtiadeactivities among the clustering
members can be beneficial and lead to synergiesommon business model might be agreed if
such synergies are detected and a deep inter-pinjegration is achieved. These synergies will
be carefully studied in future meeting of the cduistg group.

4.6 Projects’ deliverables’ sharing

Projects’ public deliverables will be automaticadlyared among the 3 cluster projects.

Within each cluster project, discussions will bsed case by case about sharing project restricted
deliverables, eventually portions of them, if calesed relevant for the cluster.

By implementing this information exchange, eactstdu project may review the outcomes of the
other 2 projects and profit from the commonalibégach other.

This reviewing process might lead to a common gechire design via this Deliverable, using the
common shared interfaces between all the projects.

Public deliverables related to requirements, ussesaarchitecture design, communication
standards, and business models are firm candittatesshared.

4.6.1 Shared Deliverables

The following Table summarizes the currently shadasiiverables; they concern Use Cases,
Requirements and Specifications of the 3 Projects.

Table 15: Brief description of the shared deliverales

Project & Deliverable name Short description

This deliverable specifies a list of use casesd&ngeted by the eCo
FEV project. Each use case is defined in a wayuidegthe system
eCo-FEV: D200.1 “Use Cases| architecture design instead of imposing any sysi@mhitecture
and Requirementsr an efficient| Therefore, the use cases are defined from a furatisiewpoint. For
cooperative platform” each use case, a set of functional and operatieqairements, which
shall be supported by eCo-FEV system, are idedtiffer the
realization of these use cases.

The present deliverable takes D200.1 as inputstanmgets at defining
the architecture of the eCo-FEV system. Differartwpoints are take
eCo-FEV: D200.2 “Overall | to describe the eCo-FEV system. eCo-FEV systemitantbre is
architecture and functional desigrélefined as an ensemble of sub systemamely in vehicle On Boar
for e-mobility cooperative Unit (OBU), road side unit (RSU), charging infrastture system and
infrastructures” eCo-FEV backend sub system. These sub systemataraciing with
each other, and with different FEV related infrasture systems, i
order to realize the eCo-FEV use cases.

-

o

=)
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After a brief introduction (section 3) to summarittee context and
opportunity of the project and specifically of thge cases definition,
section 4 is described the methodology followedi¢fine the project
specifications. This description goes through thenfification of
system actors and stake-holders, the definitionhigh level and
detailed use cases and the main links among theti,tlie relation
between the user requirements and the use cassfiéiecondensed
into a matrix of traceability. In section 5, the Mocity architecture
and its needs and boundaries are detailed. Firatl,ofhe user needs
Mobincity: D1.1 “Use case | and constraints are analyzed covering the congsraih energy gric

scenarios” parameters, traffic in-formation and communicatioNext in line g
synopsis of the architecture designed, there anaptete description d
the actors and components identified in the Molynproject which
have been used in the use cases. Section 6 coraagusnmarized
description of the use case scenarios defined whathdes the conte
or sequence UML diagrams depending on the usetgpseconsiderel
(high level or detailed). In this section, the thoategories in which the
use cases are classified, Trip Planning, On-triwi€es and Charging
are described and related with the functionalitieg may be covere
with the Mobincity System.

=]

1S~y —

o <

A detailed explanation of the use cases can bedfobdach use case |is
described using three sections: description, dmgrimg and step by
step analysis. In the description section the umse ds identifieg
indicating its parent use case and category, tfegarced informatior
and standards are listed, the scope and objectige dafined, 4
complete description is provided and also the aatat component
included in the use case and the preconditiongteend assumptior]
required. Diagramming section provide the UML daygs of the us
case. Finally, the step by step analysis sectsis the normal sequen
and alternative scenarios and describes them tisengequence UML
diagram defined.

Mobincity: D1.1 “Annex A Use
cases description”

OlUmU)'-—‘

This deliverable explains the user requirements #@sdtechnical
requirements to achieve them. With these requir¢snarchitecture of
the system has been designed, developing desaorigfoall the
Mobincity: D1.2 “System Desigr] components involved. Deliverable has been dividedhe following

and Technical Requirements”| main sections: User requirements, Technical reqengs, Technical
design, and Security analysis. With these sectitims current
deliverable provides a complete procedure to defiresystem that has
to be developed in the scope of MOBINCITY'’s project

The scope of this deliverable is to describe the eases identified in
the MOBILITY 2.0 project, as well as user and isfracture
requirements for the Commuting Assistant applicatievelopment. A
description of the methodology used to collect alefine them ig
presented as well. Moreover, this deliverable idek part of the
Mobility2.0: D2.2 “User Security and Privacy analysis carried out in T&8durity and Privac
requirements of the ‘Cooperativeanalysis). User requirements (UR) collection andly@is aims a
FEV commuting assistant” providing insights on user needs, as well as omé#tere of the projeq
applications/services. The UR methodology that ddlofved in
MOBILITY 2.0 includes the usage of personas, thini®n of a set
of use cases by the test sites owners and theitetipartners of thg
Consortium, and the formulation of a set of appilicarequirements,
on the basis of the use cases.

=

—

1%

Page 61 of 65

SEVENTH FRAMEWORK
PROGRAMME



Clustering Activities - Common Deliverable - eCo-FEV, Mobility2.0, Mobincity

Mobility2.0: Architecture
Deliverable, chapter 1 “Design
and Specification of Mobility 2.0

FEV interfaces and protocols”

This chapter specifies the reference architectoreefectro-mobility
services, which will be developed within the franoekvof Mobility
2.0. It discusses the deployment architecture agi level view for
electro-mobility projects. Based on these views,fhoject refines an
enhances the architecture in order to specify tlobdily 2.0 specific
architecture components and specific functiondiigecture.

Mobility2.0: Recharging spot
notification and reservation
specifications

As part of an ITS system functionality FEVsS needyét information|
regarding (re)charging spots through (v) RSUs. Thiapter describe
how the infrastructure of (v) RSUs can be usedissaininate suc
notifications to vehicles and outlines the (re)girag spot notificatior
protocol in accordance to the ETSI specificatiohe Bcenario to b
developed in Mobility 2.0 for CS notification megsais in line with

the deployment scenario B mentioned in the Claud®#the standard.

According to this, the Central ITS-Station builds @pdated list o
FEV (re)charging stations and sends it to the Ridé ITS- Stations.

Mobility2.0: Specifications
Annex - ASN1 encoding and
References

Design and Specification of Mobility 2.0 FEV intaces and protocols

=)
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5 Conclusions

This common Deliverable reports the clustering \atits of the three projects eCo-FEV,
Mobility2.0 and Mobincity. These activities mainipclude synchronization on the system
architecture achieved by common standardizatiaretay and common dissemination actions.

This Deliverable is a living document, with threel&ses planned. The 1st Release is providing
the clustering activities’ intentions, and has beeblished in December, 2012. The present 2nd
Release presents the use cases and architectuhestbfee projects and the relevant standards for
each project, together with a preliminary commonm &k interfaces of a potential common
architecture. Furthermore, the sharing of relategjegts’ deliverables within the cluster and the
planning of common dissemination activities hasnbéecumented. This release will be updated
with further plans and description of concludedhjactivities in the 3rd/final Release, planned
(tentatively) for January/February 2015.

The three projects identified the StandardizatiadiBs’ Committees which are relevant for the
clustering activities. For each Committee, thevate existing standards are listed per project; the
possible clustering contributions are and will biscdssed through dedicated meetings or
conference calls and reported in the next 3rd Reled this common Deliverable. This list of
communication standards of common interest has bpdated with respect to the 1st Release,
and has been taken into account for architectligadraents.

Also, the three projects refined in this 2nd Redea®me planned common Dissemination

activities, including Workshops, Webinars or Symapsnformation exchanges (the projects’

other deliverables), and possibly a common conterepaper. The 1st common Workshop,

internal to the 3 projects, took successfully plac&eptember 2013, and is reported here; it was
organized in order to share and discuss the gsults of the 3 projects. The 2nd Workshop will

be open to external attendees and will focus omeomstandardization and interfaces.

This common Deliverable represents formally theidaa among eCo-FEV, Mobility2.0 and
Mobincity clustering projects.
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Abbreviations

CEN

European Committee for Standardisation........cccccceeeceeecceecciee e,

eCo-FEV

efficient Cooperative infrastructure for Fully Electric Vehicles......................

EM-AHG

E-MODbility Ad HOC GrOUP ..ceiieiiieciecsieete ettt st

EV

EleCtrical VENICIO oo

IEEE

Institute of Electrical and Electronics ENgineers ......ccccovvevveeeveinieenceeneennens

IETF

Internet ENgineering Task FOICe....uiviiiirieiiiiniecteeseeste et

ITS

Intelligent Transportation SYSteMS .....cocivvieeiiiniecieeeee e

LDM

LOCAl DYNAMIC IMAP c.uviiiieiieeieerite sttt a e sttt nae e st ens

SDO

Standards Development Organization......ccccoeceeveenienieeneeneenieeseesee e

V2G

VENICIE O Grid oo
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