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EXECUTIVE SUMMARY

This document ishe deliverable D6.ZFoster adoption new business models for 5G & CGAMI part of
0704 $ADI T Ui AThdmam bbfedivelolittisddeliverable is to provide detailed analys&Gof
CCAM stakeholders, revenue streams between these stakeholders and new business opportunities-from 5G
MOBIX use cases perspective.-M®BIX use cases can be found in DQ.¥-énabled CCAM use cases
OPAAEAEAAOQOEI T 0068

Currently, many EU funded projects related with 5G and CCAM sendgést. According to our project
examination and experience, value network modsl effective to show business relatednteractions
between stakeholdes. Business model canvas method also helped us to define customer segments, value
proposition, key partners and possible revenue stream models.

With emerging 5GCCAM technologies, we also expect new business mosleése stakeholders could be
responsiblefor severalduties. Forexample, road site operators could be B&AM service providers and
alsotake partin the 5G deployment, meanwhile automotive OEMs providing vehicles as traditional way,
they can also provide 5GCAM services.

Motivation of stakelolders are also listed in this deliverable. According to our stathikeholders are aware
that 5GCCAM services are emerging technailegy but current unclear specifications, regulations, revenue
sharing models etcA AAOAAOA OnipAvEIAEAdditiAnAIR, v@kers inlogistics sectorfear losing
their job. lack of trustin automated vehicles ethical and legal issues in the development of crash
algorithms, unclear way of ensuing protection of ®nsumeO dights and dfficulty in determining
accounmbility in cases of accidengse also other open point¥Ve use¢he PESTLE approach to define these
businessrelated gaps to understand what should be completed in the future to enabl€6BM services.

We recommend determininghe best use of public funds for 5G infrastructutpgrade skills & create a
highly specialised workforgefostering job creation andentrepreneurship defining a clear path by
governmental bodies to increase penetration of &&AM services and creatiagdata economy to clarify
easily revenue sharindpaving open discussions abomtachineethics.

We will publish a second version of this deliverafid®.6) at the end ofthe 5GMOBIX projectin that
deliverable we will update our initial findingpresenedin D6.2 according to ourial demonstration results
andanswers t@mur questionnaires that are prepared in DEuestionnaires will be directed to stakeholders
in and out of our consortia.
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1.INTRODUCTION

1.1. 5G-MOBIXconcept and approach

5GMOBIX aims to lsowcase the added value of 5G technology for advanCedperative, Connected and
Automated Mobility (CCAMuse cases and validate the viability of the technology to bring automated
driving to the next level of vehicle automation (SAE L4 and aboMedo his,5GMOBIX wildemonstrate

the potential of different 5G features on real European roads and highways and create and use sustainable
business modelto develop5G corridors 5GMOBIX will also utilize and upgrade existing key assets
(infrastructure, véicles, components) and the smooth operation and-exdstence of 5G within a
heterogeneous environment comprised of multiple incumbent technologies such a&BH&d &/2X.

5GMOBIX will execute CCAMtrials alongcrossborder (xborder) and urban corridrs using 5G core
technologicalinnovations to qualify the 5G infrastructure and evaluate its benefits inG#AMcontext.
The Project will alsdefine deployment scenarios and identify and respond to standardisation and spectrum

gaps.

5G-MOBIX wilfirst define critical scenarios needing advanced connectivity provided by 5G, and the required
features to enablesomeadvanced CCAM use cases. The matchlihtheseadvanced CCAM use cases and
the expected benefis of 5G will be tested duringials on 5G corridors in different EU countries as weilhas
Turkey,China ancKorea.

The trials willalsoallow 5GMOBIX to conduct evaluationand impact assessments ano definebusiness
impacts and cost/benefianalysis. As a result of these evations and internatioal consultations with the
public and industry stakeholder§GMOBIX wil identify new business opportuniigs for the 5G enalgd
CCAM andgroposerecommendations anaptions forits deployment.

Through its findings on technical reqainents and operational conditior85MOBIXis expected tactively
contribute to standardisation and spectrum allocation activities.

1.2. Purpose of the deliverable

This deliverable aims to define possible new business opportunities thaC66M will createOther
projects can take this deliverable assderence in the future with itill of content. Deliverableontains but

not limited to related other current angrevious 5G and CCAM projects. Business model canvas is used to
show possible business opportunities and value network model also is used to explain relation between
stakeholders.

In the Section 3, business model analysis of eaoksborderuser story eamined In this examination, we
definedpossible service flog; stakeholder®f eachuser story, value proposition of user story and current
market products, projects related with user story

11
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Other purpose of the document is the definition of the motivatiof thestakeholders. We wanted to define
why a stakeholder should invest on 8G&CAM. Even though, most of the stakeholders are aware about
emerging 5G technologyyut importance of the 5@CCAM services have not cldar themcompletely, yet.

To motivate more the stakeholders, current businesslated gaps must belosed. Current deliverable also
defines these gaps with the help of the PESTLE analysis. With this approach, weolda@al, economic,
sociological technologicalegal andenvironmentalperspective of the gaps.

To close defined gaps, we placed a recommendation sedtan may help related governmental bodies
and other stakeholders to understand possible action points.

1.3. Intended audience

The dissemination level of D6.2 is pul{liRlJ) and is meant primarily for (a) all members of theNsGBIX
project consortium, and (b) the European Commission (EC) services.

Intended audience is all 5GCAM stakeholders that arat least but not limited tcautomotive industry,
telecom industry, paty makers, research organisations, governmental bodisgandard developing
organisations and insurance companies.

2.METHODOLOGY

For this deliverable, we use Business Model Canvas (BMC) and Value Network Model (VNM) to define and
show interaction between stakeholders. We have also examined other related projects as a benchmark to
understand how we can create a solid document. Afteat with the help and perspective of the BMC and
VNM, we focused on each user story in orgssborders. PESTLE approach is used to define business
related gaps in front of the 5G&CAM service deployment and finally we provide some recommendations

to salve defined gaps.

2.1. 5G-MOBIX Business Model Methodology

The Business Model Methodology supports innovators in conveying their complex business functions in a
less complex, graphic and easy-communicate and easyo-share wayf1] One of the welknown and

widely used business modelling tools were developedisyerwalder and Pigneur (2010). Their innovative

and manageable papeR AOAA OT 11 O AOAAEO AT A AiTi i1 061 EAAOA A
Business Model Canvas (BM[2].

12
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2.1.1. Business Model Cavas.

I AAT OAET ¢ O1 OEA A @s8&ibedtbe rationAeodlivl dn@@anikzatioh Aréates) delivers
and captures valdg8]” OET AET ¢ 6Pi1 OEA O AAOOOAT AET C OEAOG A A
plan for its business operatiothe BMC comprises the following nine building blo¢4k

1. Customer segmentsdescribe the target audience that a firm intends to address and serve

2. Communication, Distribution & SalesChannelsdescribe how and in what way an organization
communicates and reaches its target audience

3. Customer relationshipsrefer to what kind of relationship a firm establishes with its target audience,
in order to reach, sustain and grow its customer base.

4. Value proposition refers tothe core of the BMC and any business is general. The formulation of the
value proposition is the starting point and affects the remaining building blocks. Value proposition
is the value that is created for a specific target audiende OE A AEOI 80 DPOI AOGAO 1

5. Revenue streamrepresents how and the amount of monetary value a firm generates from its
customer base in exchange for its products and services.

6. CostStructuredA OAOEAAO OEA AgbAT OAO ET EAOAT O O1 A EEC

7. Key resourcesoutline therelevant and needed core assets for a business to operate and fulfil its
value proposition

8. Key activitiesdescribe the essential activities needed to deliver the expected value proposition

13
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9. Key Partnershipsrefer to the partnersips a firm needs in order to deliver the proposed value
proposition

The Business Model canvas Designed for: Platooning with SWISA Desigoed by: Ford Dtosan Connectivity Team Do 1370277020 Varshon: 0.3

Key Partners Key Activities Value Propositions Customer Relationships Customer Segments
» Tier 1 OBU suppliers (&) « R&D (A/B/C/D) + Decrease in logistics + On-site support after A- You are OEM or Road
costs [A] sales [A/B/C) (Cperstor:
+ Road Operators (4/D) + Sales (A4/B/C/D)
. " . + Real-time menitering of + On-board remote
+ Public Authorities (4/D) + Marketing (A/8/C) assars (A/D) support{A/D)
+ Cloud Providers (A/8) « Field Support (&/B/C) + Decrease in fuel + Call center support(A] .f
consumption (A) B- ¥ou are MNO or OBU/RSU
Vendor:
+ Reduction of CO; _— _“—n,\
Key Resources emissions (A) Channels < 1
« Vehicles, 0BUs, RSUs . [F,Ej‘,f{ logistics operation | | pirect sales (A/B/C/D) . ____,/
[A/B)
. « Application demas C- You are 5G Vendor:
« 5G infrastructurs (B/C + Increased cruise safety A/B/CD —
arcy | - doc (4/8/c/D) T
+ CBC automation experts + Enormous onlina e
[A/B) marketing and
=zdwvertising platforms b- Vou are Cloud Provider:
« 5G CCAM application [(a/B)
experts (A/B/C/D) oEMC
+ Company owned stores Foad Operatars
+ Intellectual Properties (A)
[A/B/C/D)
« Online stores [A/B/D)
» Cloud Servers (D)

Cost Structure Revenua Streams

Cloud usage cost [A) + Fess charged per usage of truck routing (&/B/D)

Revenue sharing model with partners (A/B/C/D) Fees charged per km usage or fuel saving percentage of platooning
Patents and sub-license costs [(&/B/C/D) (a/B/D)

Data usage payments to network cperators (A/D) Menthly subscription fees for connectivity (A/B/D)

Prowiding network equipment [C]

Providing OBU/RSU equipment (B)

Prowiding vehiclz data (A)

-
-
-
-

W oe e e

Figure 1: BMC example from 5GMOBIX User Story: Platooning with See What | See

As the nine building blocks highlight, the BMC is particularly characterized by its holistic approach that
enables a visual thinking and allows easy to comprehend storytelbhgf an organization's operational and
physical form6].

-1 OAT 6OAOh / OOAOxAI AAOGO 11 OEOGAOEIT O bDHOIT BT OA OEA
of Information Communication Technologies (ICT) and its effects on the way business would operate. He
DPOAAEAOGAA OEAO ) #4 O work@nlpétnebships, offeOjdint Valiiaipasitichd@dupi o
multi-channeland multi-owneddistributionnetworksandprdit from diversifiedindsharedrevenuestream® 8

[7] Foreseeing the complexity of these value networks, he identified the need to create an innovative and
manageable tool to communicate business d&ds, which resulted in the BM@].

Against this backgroond and the given context of 5G, BMC was chosenoas of the adequate
methodologiesto capture the innovative business models each stakeholder within th€BBM ecosystem
intended to pursie with their products, services and innovations.

Inordertoget® 0O ET OECEOO ET O AAAE OOAEAET T AAO  (GcadhOOET A
user story owners wer@itially asked to fill out a BMC for their own user storiés. a difference from
traditional BMC, we divided all BMC sections accordingtAAAE OOAEAET 1 AAOOGS8 PAOOD

14
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capital leters AB-C-D (Please see Figurddr details).As an example, if stakeholder is an Automotive OEM,

EO OOAOAA xEOE 0!8 AT A EOGO AOOOII A0 OAQI AIEGHE EBU
Building upon these insights, a more detailed questionnaire based upon the nine building blocks of the BMC
were prepared and distributed (see appendix).

2.1.2. Questionnaires.

The aim of the questionnairsto capture and understand eadiusiness model and be able to gain further
insights into the value exchangemotivation of stakeholders, understand the gaps, possible new revenue
streamsin 5GCCAM complex networks and ecosystem.

Answers of the stakeholders to prepared questionnairedl Wwe analysed in second version of this
deliverable, which is D6.6.

2.1.3. Value Network Model:

In addition to BMC, Value Network Model is also prepared for this deliverable to understamukctions
between organizations interacting with each other to bendfie entire5G-CCAM A value network allows
stakeholdergo buy and sell products as well as share informatierepared Value Network Model could be
seen in Section 2.4.

Last but not least, in Section 2.2 we review otherGGAM and CCAM related projettsat could help us to
improve this deliverable and D6.6 in the future.

2.2. Other Project Activities

In this section, we made @detailedreview of other CCAM related EU funded projects that could help us to
create a solid busines®lated deliverable. Some dhe projects are still on going and results of these
projects will be followed closely and used in second version of this deliverable, which is D6.6. D6.6 is planned
to release at the end of the project.

5GCroQ0[9] isa project implementingrials of 5G technologies in the crodsorder corridor along France,
Germany and Luxembourgdits natural focus orcrossborder technical issues such as QoS predictive
mechanisms, E2E QoS control components, localisation, asowel as its multistakeholder, transnational
integral approach to scenariagefinition, use cases implementation and impact analysis make it a natural
complement with 5GMOBIX.Its Working Package. 5 is dedicated to thédentification and validation of
busness potentials focussing on its use case$ele-Operated Driving HD Mapping and Anticipated
Cooperative Collision Avoidancédts deliverable5.1 Mescription of 5GCroCo Business Potentigk0]
illustratesOEA DOT EAAOS O O GihkehaldehdlvamBndeodnieht Fd@idEahdskcurity,
and thegap identification from business case perspectis&CroCo has been funded under the call{T8r
and there is a broader, ongoing cooperation in place withNBGBIX. Its use cases fboiD Mappingand

15
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Anticipated Cooperative Collision Avoidanaoeatch closely those of 5&OBIX, and the business models

AT A bi OAT OEAI 1T &£ OEA Ox1 bDOI EAAOO AAT AAT AEEO EOI
Deliverable 5.1 identifies new business opportunities in the 5GCroCo Eepsystsed on multvendor for

telco equipment, multivehicle OEM, multMNO (Mobile Network Operator) and multata/content
providers in a&rossborder5G setup. There is specific focus on the adaptation of existing business validation
canvases to the newsutomotive ecosystem, including new KPIs and business model building block. This
first report includes the following items:

Identification of drivers in the areas of technology, economics, environment, society, regulation,

politics, etc.

Description of KR to validate business opportunities
Markets in terms of sizes, segments, competition, interrelation

KEY PARTNERS

Industry
- Automotive

- ICT providers
- ITS providers
- Insurances

Authorities

- Cities, Municipalities

- Road Operators, Road
Infrastructure Operators

- Transport Ministries

- Standard Development
Organizations

Other
- Users
- Academia and Research

Initial invest (primarily CAPEX): Research & Development and infrastructure/service rollout

Recurring invest:

KEY ACTIVITIES

Focus on cross-border 56

aspects of CCAM:

- Platform Development &
integration

- Software Development &
Integration

- Vehicle Integration

- Service Integration

- Functional and KPI
evaluation

KEY RESOURCES

- IP communication
networks (mobile &
fixed)

- Edge & cloud computing
infrastructures

- Vehicles

- Sensors

- Applications

- Traffic infrastructure
(physical & digital)

COST STRUCTURE

- Periodic productization/commercialization of products and services (CAPEX)
- Periodic infrastructure upgrades/replacement

Operating Costs:

- Service Operation, Service-Level Agreements

- _Maintenance & repair

VALUE PROPOSITION CUSTOMER SEGMENT
F— 36 CUSTOMER
ele-operated Driving
- Remote controlled automated | RELATIONSHIP.

vehicle
UC2: HD Map Generation and - B2C
Distribution - B2B
- Accurate positioning and - B2B2C
traffic information Varying, depending

- Route optimization on the UCs
- Automated lane selection - Vehicles OEMs
- Road condition information Vehicles owners

UC3: Anticipated Cooperative (fleet operators,

Collision Avoidance [ individuals)

- Anticipate detection and - Vehicle
localization of dangerous CHANNELS passengers
events i . - Road operators

- Smoother, more Proof of Concept - Automotive/
homogeneous vehicle Test fields

transportation

reaction i
Pilots service providers

- Enhanced safety Product sales

Enhanced safety Service sales

Improved Efficiency
Real-Time Awareness
Environmental & societal
benefits

REVENUE/REFINANCING STREAMS

- Innovation & public-private funds for developing PoC and pilot
services

- Subscription-based revenue models

- X-as-a-service models

- Subsidies

Figure 2: Layout of the business model Canvas for crogdsorder 5G (source 5gCroCo D5.1, fig. 2.2)

5GCARMEN][11] is focussing on the Bologr#&lunich corridor (600 km, over three countriegjith use
casen (I)Cooperative Manoeuvringll)Situation awarenesglll) Video Streaming, and (IV) Green Driving.
5GCARMEN has been funded under the call-k8Tand there is Groader, ongoing cooperation in place
with 5GMOBIX also working closely for business model stully use cases f@ooperative Manoeuvring
and Situation Awarenessiatch closely those of 5GIOBIX, and the business models and potential of the
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twoproject0 AAT AAT AZEO A£OT i AAAE 1 OE AGlated deflerabiehdsedr8 . |1
made public yet, butrom D 6.1 Data management plan, p[12]we acknowledge thatask 6.2 will perform

a market analysis of cooperative, connected andamated mobility for the three main stakeholder groups
(vehicle manufacturers, MN@obile Network Operators and road infrastructure authoritieahdtask 6.3

will address the exploitation of results from the demonstration phase for vehicle manufacturers.

5GGENESIJ13] has as itgnain goal to validate 5G KPIs for various 5G use cases, in both controlled set
ups and largescale eventsAs with otherICT-17 call projects, the foundation of SGENESIS is the
establishmentof a referencdlexible architecture thatsupport different verticals over and E2E virtualised
specific exploitation plans B A O Ae@y OuUsiBeSs modelare set to be identified and established in the
future. The final version of the deliverable is expected at the end of the project, in the current version a
preliminaryexploitable outcome categorization is graphicatigscribed as follos:

Focus Partner Type Outcome Category Outcome
£ University Start-Up
5 . Technical report
o Standardization * Standard specification
U
@ Research centre
\ Publication
Research Achievements» IPR

Marketing/PR Event

Business Development * New/improved Service
New/improved Process

[ Commercial Company

__I” Prototype
fv]‘

M
Dt Product Validation

Product Development
» New product
New product feature

Product

Figure 3: 5 GGENESIS, exploitable outcome categorization (sourceG-GENESIS, D7.8, release B)

5GVINNI[15]6 © AT 1T AADO EIE s@fhcilivh thad dah de Dseditd first demonstrate the practical
implementation of infrastructure to support the key 5G KPIs, and then to allow vertical industries to test and
validate specific applications that are dependent upon those KRisextensve analysis for 5G and the

AT A OEA AOOET AOO 1 AUAO E AB6.ABudinkdsirequitdménts Gridl FugdarGeAtdls E 1
of the 5GVINNI Business Layeér[@ 7] Thefirst version of service cataloguéss been published (D3.p)8]

and some servicg such as network slicing, anitoring entry point anddata assuranceould be of interest
for 5GGMOBIX.
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5GVINNI proposes a general 5G ecosysteimdel, which captures the ecosystem complexity with regards
to the number of actor roles and their eglonships. It is suggested that there are three families of business
relationships: between operators and other IT firms, between operators, and betweeiNSaaS (logical
networks) which are held beteen enterprise customers. Additionajlgnalysis show that interoperability,
both technological and businessise, is an issue in the future 5G ecosysté@VINNI business approach

is based on the conceplhat to capitalize on the 5G opportunity, existing Business Support Systems need to
be upgraded in order to support:

Massive scaling of devices, customers and-esdrs;

New services, products and different requirements for quality of sercioeerage or security;
3AOOEAAO AOOOI I EUAA O1 OEA AOOOI i AOOGS OANOGEOAT A
Zero-touch seltservice models that are cosfficient and ideally suited for shetived services;

a broad range of business models that involve a wide set of partners and vafigticiog strategies

and Service Level Agreements (SLASs) for attracting customers;

Interoperability with other business systems.

D5.2 describes the identified requirements and key features of these new 5G backend systems; the 5G
VINNI business layer. Thigyer should support users from vertical organisations in planningjgdeg,
executing and evaluating experiments with 5G infrastructuré$parties willing to advertise, offer and bill

their services via the platform of a facility site/communication service provider, and members of facility sites
managing the platform.

The analysis performed reveals the following set of business layer reqeires: secure universal login,
assisted customer access, global service catalogue, open to external suppliers, pick and choose, experiment,
global coverage, homogeneous service ettdend, automated replicability, flexible cosevenue sharing
agreements, flexible way of SLA definition and billing, retdne resource monitoring, reporting,
community, license management, experiment scheduling, user device access control, opanelaation,
feedback mechanism and slice control

5GCAH19] ended in July 2019 and was one of the 5G PPP Phase 2 projects. 5GCAR was devoted to conduct
research in the area of V2X communications for and the automotive vertical sector towards the adoption of

5G technologiesArchitectural items addressd by the project, and their implications in terms of the
resulting network and mui-tenancystakeholder architecture include2E security, network orchestration

and management advanced network procedures, edge computing enhancements, reoltinectivity
cooperation (SL, Uu, PCBUIti-RAT, etc), radio interfaces and positioning. All these aspects have a relation

with developments in 5@&10BIX and can complement the business model vision of the prdpediverable

s$wsw O)1 OAOI AAEAOAD 2-ApNAG GO 1 A28 488D MEIEGRIED PASNtomotive

OOA AAOAO AT A AiITTAAOEOEOU AEAIIT AT CAQA]adi@8EE AOO
D OT E A A O &réated upi.ITHeDddldresthe service definition and how connectivity can affect new
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services by enhancing or enabling them for deployment, and the business model examples show the
evolution from a linear value chain to a mdlitiear relationship model.

In 5GCAR D2.2, the servidefinition and how connectivity can affect new services by enhancing or enabling
them for deployment are discussed, as well as practicalities where some of the main risks for the
connectivity business model deition are shown. Further, the business modetamples, where the
evolution from a linear value chain to a mdlitiear relationship model is explained focusing on the example

of autonomous driving amongst others.

VALUE CHAINS POSSIBLE ECOSYSTEMS
Telecom sector @ @ 6\‘ @ @
Commeesy e @ (v)  (no) @
Suppliers v
TRANSITI
Automotive sector @

O @ @‘ & (Endeedy—(=)

Vehicle Vehicle

Pa T
Component Makers/Sellers @ @ @ AS @‘

</

suppliers

AS: Automotive Supplier MNO: Mobile Network Operator
OQEM: Original Equipment Manufacturer OTT: Over-The-Top Service Providers
TEV: Telecom Equipment Vendor EU: End User

Figure4: 5GCAR Value Chain Transition

5GCAR D2.3 describes and automotive use caadmap with the current 4G situation, challenges and 5G
advantages, as well as reflections on both 5G performance KPIs and societaBi$tihess model analysis

of 5GCAR technical components as well as business marked opportunities for V2X are preBeatetin
technical categories around which value and models would be created are positioning, V2X radio design,
network procedure, end to end security and edgemputingenhancements.

DRAGONIis a CEDR project investigating the implications of vehicle awatom for national Road.
DRAGON is supporting the movement towards high and full automation and realising the benefits and
savings that come with it. It considers both the general case for NRAsohalRoad Authorities)n Europe

as a whole, as well asdussing on the particular needs of individual NRAs through three selected case
studies.

Vehicle automation technology is developing rapidly with demand for automation systems across
passenger cars and goods vehicles, based on existing benefits with taysiems and greater anticipated
benefits from higher levels of automation in future. The road networks which NRAs manage (mainly
motorways and other strategic routes) are likely to be amongst the most suitable networks for automated
vehicles, in that thg are usually consistent, watirdered environments in terms of layout, lane markings
and signage, with comparatively few interfaces with other transport modes. It is important for NRAs to
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understand what potential benefits and costs automated vehicles twayg to their network, how they can

best support their introduction, and to understand their potential role in influencing implementation, in
order to maximise benefits and mitigate potentially negative sigifects. The success of automated
vehicles uET AOAT U EET CAO 11 EIT x needsjaid thi® wilk be influknked byOtkeA E O
support of the NRAs. As such the NRAs have the ability to influence directly the impacts of these vehicles
on their network.D3.1 Report on the benefits and cosfsaotomation describes the economic benefits that
NRAs could derive from the implementation of automated systems as vehicle deployment rates change,
around the threecase studies identifiechitomated trucksg UK, truck platooning NL, Autobahn Chauffeur

- DB and the impacts identified in the projedtdditional takes on mobility efficiency, sustainability, costs
structures and safety

Costs identified in DRAGON are categorised in three groups: infrastructure operator point of view (physical,
digital, grategic), vehicle/indiidual (training, additional equipment costs) and mobility industry (Maps,
manufacturers compliance procedures wiV devices, services arapplications, maintenance increased
costs due to the additional complexity of the system&;.g

Benefits in the project are identified as the typical in transport CBA studies: travel time, vehicle operating
AT O0OOh AAOOEAO00G6 1 bA MAieBaidemidkibnd diOdasediA dagadithdndefiy OA OE T
and human facts such as attweness of transporand comfort of driving.

While specific in their use caseagiyen that the project is focusing on automated vehiclédse overall
assessment methodology could be useful for application iRNBGBIX.Main findings of the project were
that in the three UCs, CBA indicators have been interesting:

Time and productivity savings are a key benefit within all of thgaking intoaccount a high sensitity

of the set of assumptions made for the analysis.

The division of costs and benefits for the involved stakeholders needs specific attention, as they are
usually completely separategimongst stakeholders.

Costs of technology are iitunknown andwvere proven in the analysis as the most sensitive factor.
Decision making support is still not completely clear, and the analysis was not solid enough to convince
NRAs for investment decisions, even wéltlear potential for benefits.

NordicWay. NordicWay 2 and NordicWay 3 ard XS pilot projects that enable vehicles, infrastructure and
network operators to communicate safety hazards and other information from roads in the Nordic countries
between different stakeholdersThe projects are a@ollaboration between public and private partners in
Finland, Norway, Sweden and Denmark and build on the achievements from the previous NordicWay
project. NordicWay will demonstrate the use and feasibility of Day 1 and Day -1T% Gervices in the
challenging Nordic environment. The-OS services are defined in terms of use cases with scenarios
showing how the different types of actors interact in the NordicWay Environment. The CEF supported
NordicWay GITS deployment pilot (202%7) has already showine feasibility of cellular €TS service
provision with low latencies. NordicWay has also developed and published the Cloud2Cloud concept with

20



5G

an Interchange network building on standards and open solutions, in particular by combining traffic
messages withAMQP server technology. The NordicWay concepts forms a blueprint for a scalable,
interoperable GITS implementation, with embedded privacy, security and data governance solutions and
is coming into operational us&pecific areas addressed by NordicWagjpcts that could be of relevance

for 5GMOBIXinclude scalingup of CITS services by supporting cloud to cloud hybrid communication, the
analysis of technicadolutions with potential to reach high penetration without additionafrastructure
investments, contribution to harmonisation through -Roads, exploration of theehsibility of GITS
solutions in environments with gor cellular connectivity, infrastructure readiness for CCAM on major
freight routes and challenges fanigher (>L4) automation levels

By the end of 2019, the project NordicWay2 carried out an Ecosystem evaluation, in which the aim was to
AEOAT OGAO OEA AAT OUOOAI AAOIT 08 ncpddpkdditablitiE df providihg COE AA E
ITS services as a group, and did nmtus particularly on technological challengésom the preliminary

results, the main focus of this exercise was the data flow (generation, provision, consumption,
monetisation),resulting for all the Use Cases in the following short-term future pictue which also was

an example for our Value Network Study in Section. 2.4

C-ITS Value Network Model — template for Scaled up state (short...mid term future) Nordic
I
Other C- Other C- WAY 2=h-
ITS ITS VTraffic Operators of:

New user Digiroad Road maintenance
etc.

pilots services

groups?
Road

Operator
C-ITS

Interchange Node

Market volume
(users, €)

Data / offering:

Core

Private
or public
external
funding?

OEM

Figure 5 NordicWay?2 Ecosystem evaluation

Publicly available information on the findings of the NordicWay2 Business model analysis is limited, and an
Interim Evaluation Report haseen prepared by the project with the full results of the analysis-BGBIX

will monitor the progress of NordicWay?2 as there are several aspects of the whole CCAM ecosystem that
AT 01T A AA Abpl EAAAT A O OEA POIT EAAOGGO 1 0O0ITITES
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ENSEMBL22]& main goal is to pave the way for the adoption of midtand truck platooning in Europe

to improve fuel economy, traffic safety and throughpwRlatooning Levels will be defined to guide the

design of different platooning functionalities and strategies, reflecting the full diversity of trucks with
platooning functionality. Stakeholder are in place to ensure that the-gti@ndards are taken up by the
respective organisations and working groups tarfothe actual standards, in cooperation with the ETPC
plattorm. 4 EA  AA1 EOAOCAAT A $i18Q O!'TAIUOGEO 1 &£ 1 AOGEAO 1T AA
impacts of multA OAT A D1 A OT publidybv@idble ¥r&iMB0 (Ded2020)nd it will be fdbwed

closely also by 5GMOBIX.

ICT4ACARD O | AET sl td BekignOinfenent and test in relifie conditions a versatile ICT
infrastructure that will enable the transition towards higher levels of automation (up to L4) addressing
existing gaps and wiing with specific key ICT elements, hamely hybrid connectivity, data management,
cybersecurity, data privacy and accurate localisation. ICT4CART builds ofvhlgh use cases (urban and
highway), which will be demonstrated and validated in réfd conditions at the test sitesTo enable and
accelerate the insertion of such vehicles in our everyday life, ICT and especially connectivity, is a
prerequisite.$ AT EOAOAAT A w8 w O! [27 taptdds e undErpihnk@iiabkér ndeds ATA O 6
CAV ICTinfrastructure, i.e. what end users need from this infrastructure and the value it could create for
them. The report aims to inform those working in the CAV technology space on the potential markets for
CAV information services. It is particularly concetvéth the transition from Level 2 CAVs to Level 3/4 CAVs
(see Section 3.2 for information on SAE automation levels), such that drivers no longer need to be fully
attentive, instead vehicles can complete all driving functions in certain environments. ig&pthint, it is
anticipated to be a shift from the use of automation purely for driver support and to automation for
improving driving experience. The document describes the demand for information services from different
groups in the CAV market. This cdarm the basis for the development of more detailed system
requirements of CAV ICT infrastructure along with more extensive service design. It can be used to inform
developments of other complimentary technologies within this sector.

4EA 70Rn OmdAROA GBOIGEOWIIindtéad provide information on technical evaluation,
impact assessment and cost analysigcluding tasks on Technical Evaluation, Impact Assessment and Cost
Analysis and Market Sustainability, the only published deliverable D&dduces the overall methodology

for the assessment andefines the KPIs and impact assessment metrics for the analysis.

In ICTACART, impact analysis focuses on Quality of Life, Business impacts and Cost Benefit Analysis, and
the following metrics areaected: Increase/decrease of traffic flow, Manoeuwoenpletion time, Decrease

of automation level (False positives), Cost of infrastructure deployment, Revenue potential for operators,
Business cases maturity and Market sustainability.

Deliverable D2.2Iao provides a preliminary market analysis for CCAM, which identifies the relevant aspects
to understand the value for the ICT infrastructufes a result of this analysis, a framework and systematic
categorisation of the information service which couldihnd OB OADPAOAOA Oi AOEAOOS
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1. Automated driving. Connectivity to support the automated decision making of road vehicles

2. Informed journeys. Connectivity to improve driving decisions, regardless of how automated the
vehicle is.

3. Intelligent management. Connectivity to improve awareness of what is happening on a road
network or other driving environment.

4. Coordination of vehicles. Connectivity to instruct automated vehicles in specific scenarios and
coordinate their driving.

5. Underphnning services. Connectivity and information service with commercial potential that enable
a safe and effective CAV driving\weronment.

D8.4 Impact assessment and D8.5 Cost analysis, are still under revision by the European Commission
according to the ICACART website, but their publication lbe followed by 56@MOBIX, as it can provide
useful insight for the project.

LEVITATEaims to develop a wideanging evaluation framework to assess the impact of Connected and
Automated Transport (CAT) on all aspectstransport and individual mobility as well as at societal level.
This framework will be used to evaluate the impacts of CAVs on individuals, the mobility system and society
using a wide range of indicatar§he outcomes of Levitate will include a set dlidated methods to
measure the impacts of existing technologies and forecast that of future systém&.l EOAOAAT A ¢
taxonomy of potential impacts of connected and automated vehicles at different levels of implemenéation
[25] can be considered usdfin establishing a framework of potential impacts of connected and automated
transport systems (CATS) at different levels of implementation. The provided taxonomy is based on a
systematic review of recent studies that have proposed taxonomies of impatt€ATS. There is
considerable overlap among the lists of impacts presented by the studies, suggesting a high level of
scientific consensus about the potential impacts of CALEVITATE is an ongoing action, expected to
continue at least until March 2021GBVIOBIX should also keep monitoring this project, as the astp
analysis presented in D3dddresses a wide range of issues in CCAM, and later developments in impact
analysisand business models could be very useful for the project.

MAVEN project aimed atdeveloping infrastructureassisted platoon organisation and negotiation
algorithms. These extend and connect vehicle systems for trajectory m@yashoeuvre planning and
infrastructure systems for adaptive light optimization. Traffic lights adapting theinaldiming to facilitate

the movement of organised platoons and reversely will yield substantial better utilization of infrasteuct
capacity, reduction of vehicle delagnd reduction of emissions. The MAVEN project built a system
prototype for both field tests and extensivemodelling for impact assessment, contributing to the
development of enabling technologies such as communication standards andgnggision maps, and
developing ADAS techniques for the inclusion of vulnerable road uselditionally, MAVEN intended to
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include a user assessment and the development of a roadmap for the introduction of vetdécle
automation to support road authorities in understanding changes in their role and the tasks of traffic
management systemsD7.2Impact Assessientdescribes and discusses the results of the MAVEN use cases
(16 use cases, from platooning, to speed and lane changes, through emergency and priority management
cases to routiny focusing on the potential impact on the city environment and expectatiaf the city
public. D8.8 Transition Roadmap considers technical, political and organisational aspects related to the
transition path to a Cooperative, Connected and Automated Mobility and as it refl&AVEN
encompassing view on deployment and consolidation of CAVs, it is also useful GBI business
models.

MAVENimpact categorieswere identified as Policy, Infrastructurelddning, Capacity building and Traffic
management with general expectedasults along the following lines:

Improved traffic flow and lower environmental impact.

Improved safety, lowering societal costs and increasing attractiveness to prospective residents.
Increased network performance reducing the need for extingtsicalroad infrastructure.

Improved quality of driving, comfort and fuel saving for drivers.

Improved safety for drivers and other road users through advances in sensing and cooperation amongst
road entities.

Another relevant view on the roadmap is the importancetw awareness and education in the successful
deployment of connected and automated vehicjeghich has been declared to be highigpendenton the
acceptance of the stakeholders at all levels. Policy makers, traffic managers, the police force andeha gen
public should be targeted specificallgr relevant information campaigns. Another identified challenge in
the deployment of automated vehicles is the importaneestandards and regulation in the deployment of
CCAM.

The MAVEN project has already hied, so no further BM related deliverables are expected in the future.

SCOOP@PRwas a ATSpilot deployment project that aimed at large scale testing of solutions improving
the safety of road users and road operating staff, while also helping improvédfffic management and
promoting multimodality. Technical objectives included: testing deployment of Day -IT§ services,
preparing related stakeholders for the deployment, providing E2E communicationriggcand security
management solutions, enablinghybrid communications (ITS G5 + cellulaffo contribute to
interoperability of GITS in EU, SCOOP@F cressted in sites in France, Austria, Spain and Portugal,
addressing the activities of the-ITS platform and the Amsterdam Group towards interoper@piin the
EU.

The project SCOOP@F identified the complex ecosystem of stakeholder collaborating to produce value in
the GITS environment, resulting in the following figuvehich is also helped us to create a Value Network
Model in Section 2.4
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