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Executive Summary 
The 5G-CARMEN project aims at producing valuable know-how and tangible results for all the involved 
partners, the scientific community, the industrial world and - ultimately - the general public that will be affected 
by the deployment of effective and secure Cooperative, Connected and Automated Mobility (CCAM) services. 
Continuous dissemination is essential to grant the widest and maximum impact on the project. Already in its 
first year, 5G-CARMEN has pushed its dissemination, standards contributions, and exploitation activities, to 
reach all the relevant stakeholders and increase their awareness on the use cases, trials and technological 
components that will be delivered by the project. These activities are summarised in this report. 

The target audience groups for 5G-CARMEN dissemination efforts have been defined in Deliverable D7.1 and 
include telecommunication and automotive industries, road operators, research institutions, policy makers, 
standard bodies, industrial associations, and the general public.  

To reach such a wide audience, a solid web presence has been set up, as detailed in Deliverable D7.1, 
“Implementation of the project website, dissemination channels and social media communications”. A dedicated 
website has been created, describing the project objectives and the partners’ consortium, and collecting all the 
news, events, and publications relevant to the project. Web profiles in the main social platforms, namely Twitter 
and Linkedin, have been set up, which gathered more than 330 followers on Twitter, and more than 170 
followers on Linkedin. A first newsletter to advertise the initial project activities was published on April 2019, 
reaching more than 150 subscribers, with the plan to release a new newsletter every six months to keep 
subscribers updated on the latest results achieved by the project. 

Dissemination in the scientific community was achieved through 9 contributions to conferences (speeches, 
demos or panels), four workshops and three Industrial Fairs, with two tutorials delivered in these events and 
three journal articles submitted for publication.  

During the first year, 5G-CARMEN collaborated with the other corridors projects, 5GCroCo and 5G-MOBIX, 
to organise a common booth in two important events, the EUCAD 2019 and the EuCNC 2019 where the booth 
won the Best Booth award. Moreover, during the EuCNC 2019 5G-CARMEN strongly contributed to the 
organisation of the «5G in the Era of Connected Cars» workshop. 

In terms of standardization, the project has identified the main standard bodies and industrial organizations that 
should be monitored, and where the highest impact can be achieved. Contributions to the IETF and ETSI 
standards were already submitted, fostering discussions on automotive use cases, and several partners are 
strongly active in both 3GPP and the 5GAA initiative.   

Within the 5G-PPP framework, the most relevant 5G-PPP working groups for 5G-CARMEN have been 
identified, and contact persons inside the project have been defined to keep a strong link with the different 5G-
PPP initiatives. In particular, a tight connection with the other 5G-PPP corridors projects has been created thanks 
to the participation in joint workshops and booths, which lead to the organization of other similar events in the 
future. 

The exploitation of project results within the partner’s organisation is a central goal of 5G-CARMEN, and a 
summary of the expectation of the different partners is also reported in this document. 
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1 Introduction 

This deliverable reports the activities performed in the project in its first year related to dissemination activities, 
standardisation impact, and collaboration within the 5GPPP framework, providing also the first view of 
exploitation objectives and first achievements reported from the different partners. 

Section 2 details activities carried out for dissemination, describing the main events 5G-CARMEN participated 
to, its main results, the established social media presence and the tools used to track dissemination. 

Section 3 focuses on standardization bodies and associations relevant for 5G-CARMEN, describing those that 
should be monitored and where the strongest impact can be achieved. 

Section 4 describes the 5G-PPP framework 5G-CARMEN is a part of, highlighting areas where the highest 
interaction can be achieved and defining contact points that can grant a proper level of collaboration, in 
particular with the other corridor projects. 

Section 5 enlists the exploitation plan for each partner of the project, highlighting results that were achieved 
already in this first year.  
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2 First assessment of the dissemination activities 

This section covers the Dissemination and Communication activities performed to date, including participation 
in conferences and industrial fairs, organisation of workshops, development of a website, etc. 

2.1 Dissemination Events 

In line with the goal of increasing the visibility of the project, a number of events have been organised.  Below 
we outline the key events that took place so far in relation to disseminating project results. 

2.1.1 EUCAD 2019 
The project consortium, along with representatives of 5G-MOBIX and 5GCroCo, participated to EUCAD 2019, 
which was held on the 2nd and 3rd of April in Brussels.  

The EUCAD conferenced was deemed of importance in terms of providing suitable target audiences for the 
dissemination of 5G Carmen. Out of the approximately 1000 experts involved in the conference, 150 visited the 
stand and interacted with representatives of the project. 

The various interactions with experts attending the conference were not only leveraged to disseminate the 
project’s activities but allowed discussion around the scope and potential of the project. Several of the 
suggestions made, were collected and considered for future use. The suggestions were focussed on the area of 
testing and verification procedures with regards to road automation services.  

2.1.2 EuCNC 2019 
5G Carmen also took place in the 28th edition of EuCNC, which took place in Valencia on June 2019. 

The workshop “5G in the era of connected cars” was co-hosted alongside 5G-MOBIX and 5GCroCo. 5G 
Carmen was responsible for delivering two key speeches, respectively: “5G for Connected and Automated 
Mobility in the European Union”; and “5G Carmen and Greta - touching the next frontier in entirely new societal 
benefits”. 

Active participation in the conference also included the set-up of a “Cross Border Corridors” booth alongside 
with 5G-MOBIX and 5GCroCo. Thanks to the significant effort by the representatives of the three projects, the 
booth was awarded the Best Booth Award by the organisers of the conference. Furthermore, 5G Carmen also 
hosted three demonstrations, specifically: 

• Live C-V2X demonstration over PC5; 
• 5G Carmen Use Case simulator; and 
• Demonstration on Green Driving. 

The first one is a demonstration of the application of the C-V2X standard through the use of the PC5 interface. 
In the second demo, a 3D simulator is used to showcase the 4 main 5G Carmen use cases: Cooperative 
Manoeuvring, Situation Awareness, Video Streaming, and Green Driving. In Figure 1 we outline the equipment 
and interfaces involved in the realisation of the first demo: 



D7.2 First dissemination, impact assessment and exploitation report                                                                                                                               

5G-CARMEN (H2020-ICT-18-2018)  Page 8 / 41 

 

 
Figure 1 Demonstration of the application of C-V2X standard through the PC5 interface 

The Green Driving demo showcases the potential for local environmental data to be transmitted by smart sensors 
and for Cloud intelligence in dedicated platforms to leverage this information to suggest actions geared towards 
green driving. The diagram in Figure 2 broadly outlines the technical operation of the Green Driving Demo: 

 
 

Figure 2 Green Driving Demo 

2.2 Dissemination Tracker 

The Dissemination Tracker is a comprehensive log of Dissemination Items that have been submitted by 
individuals involved in the project. It was designed in a structured way (Figure 3) to make it as accessible as 
possible and uniform to other 5G-PPP projects. Functionalities were added to allow the correct logging of the 
items, and to ensure reusability in the project by avoiding errors. 
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Figure 3 Dissemination Tracker example 

The purpose of this tracker is to allow project partners and other individuals involved in the project to make and 
share dissemination contributions and to keep an easily displayable reference table linked to the actual 
contributions. 

A specific field was added to allow the contributor to estimate how many people were reached by the particular 
dissemination item, giving a better measurement of the effective impact of the dissemination activities. 

Thanks to this tool, several key dissemination items were recorded, such as the presence of a 5G booth at the 
Mobile World Congress with the distribution of relevant material, or the performance of several demos across 
various pertinent conferences. 

Each dissemination item is entered along with the following fields: 
• Type of Dissemination or Material - Such as Conference, event, workshop, white paper, etc… 
• Name of the Item 
• Related URL/Website 
• Paper/Presentation full title 
• Date 
• Partner Organisation 
• Authors 
• Confidentiality Level - Private or Public 
• Target Audience - Academy, Research Centres,  Industry, Policy Makers, etc… 
• Number of people involved 
• Countries Addressed - If needed to specify 
• Publication Status 

A high level of quality was noted in the logging of entries, with most submitters focusing on the completeness 
of all the fields related to the entry. Every entry logged has a reference URL link that provides a path to the 
referred material. In addition, the authors are always displayed, ensuring that the key stakeholder to be contacted 
in a certain area is always visible. 

In total, 21 Dissemination Items were entered, showing an outstanding effort from the consortium as a whole to 
communicate the results of the project to various target audiences. While “Conference Contributions” were the 
most frequent entries, a wide variety was noted in the submissions, enhancing the effectiveness and diversity of 
the dissemination. 

Alongside the dissemination items mentioned above, there are several relevant dissemination items that have 
been logged in the dissemination tracker. 



D7.2 First dissemination, impact assessment and exploitation report                                                                                                                               

5G-CARMEN (H2020-ICT-18-2018)  Page 10 / 41 

 

2.2.1 Infocom 2019 
The project’s consortium actively participated in the 2019 edition of Infocom with a dedicated workshop 
followed by a demo. The workshop titled “5G and Beyond, the potential ramifications of usage of 5G in mobile 
communications”, has been presented. It has been discussed that future networks will need to provide enhanced 
elasticity and flexibility to cope with the increased mobility of end users. This can be enabled by the utilisation 
of Big Data processing and AI-assisted cognitive network management. 

The workshop was followed by a demo on Addressing Bitrate and Latency Requirements for Connected and 
Autonomous Vehicles which received the Best Demonstration Award. 

A further contribution has been presented in the FlexNets 2019 workshop, addressing the issue of effective 
monitoring of distributed (edge) cloud resources in 5G networks utilizing gossiping. 

2.2.2 Mobile World Congress 
As briefly mentioned above, 5G CARMEN had a significant presence at the Mobile World Congress. The event 
had the highest estimated amount of people reached by far, as it was attended by approximately 60,000 
individuals. 

MWC is the largest fair in the world specialising on mobile technology, and it has proved to be a significant 
opportunity for dissemination. In 2019 it was attended by approximately 2,400 companies of various sizes. 5G 
CARMEN participated through the 5G-PPP booth and handing out of material, including leaflets, pens, and 
stickers to generate interest from the participants.  

2.2.3 WCNC 2019 
The 2019 edition of WCNC (Wireless Communications and Networking Conference) took place in April in 
Morocco. Relevant 5G dissemination material were the tutorial “Towards Autonomic Management of 5G 
Network Infrastructures” and a panel titled “Maturing E2E network and cloud slicing: Where are the frontiers?”. 

2.2.4 BrennerLEC 
BrennerLEC stands for Brenner Lower Emissions Corridor. It is a project focused on innovative solutions to 
soften the environmental impact of an important and high-traffic corridor. In particular, the scope is to decrease 
the negative impact of the corridor on the local population and increase compatibility with the alpine 
environment. 

The second workshop on the BrennerLEC project is entitled “The prospects of future management of a road 
network thanks to digitization” and was presented in Bolzano on May 23rd 2019. With 5G CARMEN as one of 
the key workshop partners and organised in conjunction with C-ROADS Italy and ICT4CART, the workshop 
was aimed to present future scenarios of road traffic management through digitisation and vehicle automation. 

The workshop also covered the topic of dynamic speed limits connected to AI and automatic driving. 

2.2.5 MobiHoc 2019 
Finally, 5G participated in MobiHoc 2019 in Catania, Italy. It provided a demo on an “Open source testbed for 
vehicular communication”, which focuses on the issue of communication between automated vehicles and their 
surroundings. The demo discusses the potential of overcoming this obstacle through the presentation of an open-
source platform dedicated to V2X testing. 

Participation in this conference was considered significant due the conference’s role as a hub for discussion and 
addressing the challenges in dynamic computer networks. 

2.3 Website 

The 5G CARMEN project website is the central reference point for all of the project’s communication and 
dissemination activities. It was launched under the domain name www.5gcarmen.eu in December 2018. Since 
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then, the website’s Publications, News and Events sections, where website visitors will frequently find new 
items, have been regularly updated. 

 

 
Figure 4 5G-CARMEN homepage 

The website adopts responsive design principles aimed at providing an optimal viewing experience. It was 
designed to be easily accessed through computers, smartphones and tablets. 

2.4 Other Dissemination Channels 

2.4.1 Newsletter  
A newsletter has been created and it is bi-annually published to communicate news and progress related to the 
project. Subscription to the newsletter is possible through the web portal to all visitors. The visitors only need 
to provide their email addresses to subscribe to the newsletter. 

Each newsletter is complemented by additional information, on past and upcoming events.   

The first release was issued on April 2019, reaching more than 150 subscribers, and it is available here: 
https://www.5gcarmen.eu/newsletter 

All issues of the newsletter will be stored in pdf format on the 5G-CARMEN website where they will be 
accessible as long as the website is online. 

2.4.2 Social media 
To effectively reach larger target audiences and potentially interested parties, the project is active on social 
media to create and sustain awareness for the activities and results of 5G-CARMEN. 

A Twitter profile was created for the project, and it has currently more than 330 followers. This channel was 
used to interact with the Twitter accounts of other 5G-PPP projects and important stakeholders of CCAM 
services.  

A YouTube playlist has been created within the Official YouTube channel of Fondazione Bruno Kessler, the 
5G-CARMEN project coordinator.  

YouTube was further leveraged to distribute demos, training material and e-learning videos that were produced 
during the project. 
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Finally, a dedicated Linkedin page with more than 170 followers has been set up for 5G-CARMEN due to the 
platform’s potential for reaching professional communities and individuals. The URL of the Linkedin page of 
the project is the following: https://www.linkedin.com/company/5g-carmen/ 

2.5 Next Steps 

The communication of the project’s work will continue for the whole duration of the project. In the following 
section we outline the next steps planned to ensure the continued effective dissemination of the project’s 
activities. 

A number of events (Table 1) have been targeted for participation by a dedicated 5G-CARMEN team to further 
disseminate the results of the project. 

Table 1 Next targeted events 

# Name of Event Location Date 

1 26th ITS World Congress Singapore October 2019 

2 Future Mobility Expoforum Turin, Italy November 2019 

3 EU EIP workshop on benefits, costs & ODD 
of highly automated driving 

Turin, Italy November 2019 

4 8th International Conference on Connected 
Vehicles 

Graz, Austria November 2019 

5 5GAA Meeting Turin, Italy November 2019 

 

The project will continue monitoring to find further opportunities to disseminate project results and will 
maintain the main communication channels such as the web portal and social media, assessing potential further 
events for active participation. 
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3 Impact on Standardization and Industrial Associations 

One of the key objectives of 5G-CARMEN is to ensure that the fundamental experience built through research 
and pre-deployment activities inside the consortium can be exploited to drive the development of relevant 
standards, and to enrich the discussion ongoing inside the main industry associations related to connected and 
automated driving.  

To reach the maximum impact on standardisation and relevant bodies 5G-CARMEN has defined a four-step 
strategy: 

• Observation of available standards. In the first phase of the project a comprehensive list of relevant 
entities, standardization bodies and associations will be identified and monitored, both in the 
telecommunication sector and in the automotive sector. Joint initiatives, that put together stakeholders 
coming from both worlds, and public authorities will also be part of the observation.  

• Deriving required standards from 5G-CARMEN use cases. Based on the use cases of 5G-CARMEN, 
the most important input and features of standards and associations will be identified and used in 5G-
CARMEN. This will include automated driving functionalities and use cases, 5G features for V2X, 
interworking with LTE V2X and C-ITS, cybersecurity aspects, information exchange (e.g. CAM, 
DENM messages) and so on.  

• Identification of gaps. Through the experience derived from the pre-deployment trials, missing elements 
or unclear information in existing standards will be identified, and potential solutions will be proposed 
to fill in the identified gaps. 

• Recommendation to standardisation organisations. Findings and results of 5G-CARMEN consortium 
will be used to recommend standardisation activities and development roadmaps. Furthermore, 5G-
CARMEN will report to consortia that represent stakeholders involved in the deployment of connected 
and automated driving services.  

The following section reports the outcome of the first step of this strategy; it presents an overview of the main 
bodies dealing with connected and autonomous driving, highlighting the main activities relevant for 5G-
CARMEN carried out in these entities and keeping track of recent and upcoming studies and results that should 
be monitored during the project’s life span.  

3.1 Standards and Associations relevant for 5G-CARMEN 

The practice of standardization in the telecommunication sector is traditionally well established. Well-defined 
and agreed interfaces and protocols are needed to ensure interoperability between devices and equipment of 
different vendors. The automotive sector, on the other hand, was keener to the adoption of manufacturer-specific 
standards, since there was no need for vehicles to communicate with each other. However, the challenges of 
connected and automotive driving are paving the way to more standardized approaches in the automotive 
sectors. This standardization approach eventually pushed telecom and automotive industries to join forces 
creating also cross-sector organizations, as already happened with the EATA Association. 

The following tables provide an overview of the main standardization bodies and organizations that have been 
identified as relevant for 5G-CARMEN activities. The heterogeneous composition of 5G-CARMEN consortium 
allows having a comprehensive view of the work carried out in all these entities, which will be the main targets 
to ensure an effective impact of 5G-CARMEN findings and experience.  

Table 2 focuses on standard bodies and associations relevant to the telecommunication sector. Table 3 is more 
focused on the automotive sector, while Table 4 provides an overview of joint initiatives and standards that 
affects both sectors. Table 5, in the end, collects some relevant public agencies or administrations driven 
associations that should be monitored, even if a direct impact from 5G-CARMEN on them is less likely, due to 
their nature.   
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Table 2 Standard Bodies and Associations in the telecommunication sector 
3rd Generation Partnership Project (3GPP) 

Mission 3GPP covers cellular telecommunications network technologies, including radio 
access, the core transport network, and service capabilities, thus providing complete 
system specifications for a mobile network.  

Activities relevant 
to 5G-CARMEN 

3GPP defined service requirements for V2X [1] in LTE Release 14, and enhanced 
V2X [2] in Release 15. It specified a new air interface (PC5) for V2V communication 
and V2N connectivity through the already existing Uu air interface [3]. Extension of 
LTE/EPC network architecture to support V2X was defined in Rel 14 [4]. 

A study item is ongoing for 5G both on the air interface (NR based) and on the core 
network as part of Release 16 [5], aiming to support the evolution of cellular V2X 
for advanced automotive use cases (increased situational awareness, sensor sharing, 
coordinated driving/intention sharing, real-time infrastructure updates). 

Recent & upcoming 
results 

Release 14 is frozen; a protocol stable version is available from June 2017. 

Release 15 was functional frozen in March 2019, with a protocol stable version 
released in June 2019. 

Release 16 is still open; protocol stable version is expected by June 2020. 
 

European Telecommunications Standards Institute (ETSI) 

Mission ETSI is a European Standards Organization (ESO). It is the recognized regional 
standards body dealing with telecommunications, broadcasting and other electronic 
communications networks and services. It supports European regulations and 
legislation through the creation of Harmonized European Standards. 

Activities relevant 
to 5G-CARMEN 

ETSI pioneered in Europe activities on Intelligent Transport Systems (ITS) defining 
the Cooperative-ITS (C-ITS) system. The first release of specifications [6] is already 
available, focusing on Cooperative Awareness (CA) [7] and Decentralized 
Environmental Notification (DEN) services [8]. This first defined the ITS-G5 
communication technology for the access layer [9]; however, the scope of the 
committee is not limited to it [10]. A second release is under development to enhance 
supported services including Adaptive Cruise Control, Platooning, Vulnerable Road 
User Safety. 

ETSI also hosts a Multi-access Edge Computing (MEC) Industry Specification 
Group (ISG) to create a standardized, open environment which will allow the 
efficient and seamless integration of applications from vendors, service providers, 
and third-parties across multi-vendor MEC platforms [11]. 

Recent & upcoming 
results 

Revision to Harmonised Standard (EN) on LTE-V2X access layer for ITS in 5 GHz 
band expected in 2019. 

Release of ETSI MEC Phase 2 specifications  [12][13][14] in March 2019.  
 

International Telecommunication Union - Radiocommunication Sector (ITU-R) 

Mission ITU Radiocommunication ensures rational, equitable, efficient and economical use 
of the radio-frequency spectrum, adopting recommendations on radiocommunication 
matters. 

Activities relevant 
to 5G-CARMEN 

Activities relative to Intelligent Transport System are being carried out in the Study 
Group 5, Working Party 5A (WP5A). While recommendation based on the ETSI 
solution for ITS are already available [15][16][17][18],  studies are still ongoing for 
network based solution and for the harmonization of ITS with the mobile service. 
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Recent & upcoming 
results 

A report about band interference between 5.8GHz and ITS-bands will be published 
in Q4 2019. 

 

Internet Engineering Task Force (IETF) 

Mission The mission of the IETF is to make the Internet work better by producing high 
quality, relevant technical documents that influence the way people design, use, and 
manage the Internet. 

Activities relevant 
to 5G-CARMEN 

IETF works on 5G related aspects that applies also to connected car (e.g. 
decentralized and edge networking, mobile data plane options, URLLC). 

Working Groups (WG) of interest for 5G-CARMEN are: 

• Decentralized Mobility Management (DMM) WG - dealing with Control-
Data Plane separation, decentralized and edge data plane anchors, 
automotive MEC and 5G System integration. 

• IP Wireless Access in Vehicular Environments (IPWAVE) WG - dealing 
with IPv6 support for IEEE 802.11 OCB, packet transport, Neighbour 
Discovery, Address Configuration, Mobility Management 

• Deterministic Networking (DETNET) WG - dealing with provisioning of 
latency/loss/jitter bounds and reliability on L2 and L3 routed segments 
expanding IEEE 802.1TSN. New work is being discussed about extension to 
wireless links.  

Various Internet Research Task Force (IRTF) tracks are also relevant, dealing with 
e.g. Computation in the Network Research Group (COINRG) and edge computing 
related research.  

Recent & upcoming 
results 

DMM WG is currently concluding a set of milestones (data plane configuration 
protocol, 5G user plane protocols, SRv6 user plane), and new work is being 
considered (e.g. proposal for Automotive MEC). IPWAVE WG is currently 
progressing IPv6 over 802.11 OCB, which is close to conclusion. New work is being 
considered, including IPv6 NDP and address configuration for automotive link 
models. Need for a new WG on deterministic networking over wireless links was 
discussed at IETF104 in March 2019.  

 

GSM Association (GSMA) 

Mission GSMA represents the interests of mobile operators worldwide, uniting more than 750 
operators with almost 400 companies in the broader mobile ecosystem, including 
handset and device makers, software companies, equipment providers and internet 
companies, as well as organisations in adjacent industry sectors. The GSMA 
represents its members via industry programmes, working groups and industry 
advocacy initiatives. The GSMA also produces the Mobile World Congress (MWC) 
events held annually in Barcelona, Los Angeles and Shanghai. 

Activities relevant 
to 5G-CARMEN 

GSMA was strongly active in supporting the development and adoption of C-V2X. 
It also organized specific events to gather selected key decision-makers and experts 
on the C-V2X topic, to push the regulatory steps at European level in order to create 
an European C-ITS ecosystem. 

Recent & upcoming 
results 

From 2017 to 2019 different documents were published, describing C-V2X 
advancements and GSMA position (see [19], [20], [21] and more recently [22]).  
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Table 3 Standard Bodies and Associations in the automotive sector 

SAE International (Initially Society of Automotive Engineers) 

Mission SAE International is a global association of more than 128,000 engineers and related 
technical experts in the aerospace, automotive and commercial-vehicle industries. 
Core competencies are life-long learning and voluntary consensus standards 
development, aiming to advance mobility knowledge and solutions. 

Activities relevant 
to 5G-CARMEN 

SAE started to specify standards for V2V communication applications based on 
IEEE 802.11p, using the term Dedicated Short Range Communication (DSRC). 
DSRC is considered the US counterpart to European ETSI C-ITS. SAE hosts a 
Connected Vehicles Steering Committee and a V2X Communications Steering 
Committee. In the Connected Vehicles Committee there are 2 technical committees, 
one on DSRC and one on Cellular V2X, and 13 task forces working in the definition 
of new standards. In the V2X Committee there are 9 technical committees. 

Recent & upcoming 
results 

C-V2X technical committee is currently holding meetings discussing 3GPP C-V2X 
activities and use cases from 5GAA and 3GPP. 

 
 

Association of European Automotive Manufacturers (ACEA) 

Mission ACEA represents Europe's car, van, truck and bus manufacturers, and works with a 
variety of institutional, non-governmental, research and civil society partners - as 
well as with a number of industry associations to ensure the economic environmental 
and social sustainability of the automotive industry. 

Activities relevant 
to 5G-CARMEN 

ACEA actively contributes to discussions on ITS and aims to accelerate and 
coordinate the deployment of the technology in road transport, including for 
interfaces with other transport modes. ACEA aim is to actively contribute to 
roadmaps proposed by different institutions, providing the point of view of the 
European Vehicle Manufacturers. 

Recent & upcoming 
results 

ACEA produced a set of position papers [25]. The more relevant for 5G-CARMEN 
are:  

• Frequency bands for V2X (November 2018) 
• Access to vehicle data for third-party services (December 2016) 
• Strategy Paper on Connectivity (April 2016) 

 

European Road Transport Research Advisory Council (ERTRAC) 

Mission ERTRAC brings together road transport stakeholders to develop a common vision 
for road transport research in Europe, providing a framework to coordinate efforts of 
research activities for the development of sustainable and integrated transport 
solutions. 

Activities relevant 
to 5G-CARMEN 

ERTRAC defines strategies and roadmaps to achieve its vision through the definition 
and update of a Strategic Research Agenda (SRA). ERTRAC Strategic Research 
Agenda is implemented through research roadmaps, which presents topics for 
research, development, and the deployment of innovation. ERTRAC documents are 
prepared within six Working Groups, covering all aspects of the transport system. 
The Working Group on Connected and Automated Driving (CAD) and the relative 
roadmaps are of particular relevance for 5G-CARMEN. 

Recent & upcoming 
results 

ERTRAC Strategic Research Agenda was released in March 2018 [26].  

ERTRAC Connected Automated Driving Roadmap was released in March 2019 [27]. 
 

European Council for Automotive R&D (EUCAR) 
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Mission EUCAR brings together the major European passenger car and commercial vehicle 
manufacturers, strengthening the competitiveness of the European automotive 
manufacturers through strategic collaborative Research & Innovation. EUCAR 
members drive the development of new technologies and services for Connected and 
Automated Vehicles (CAV) while ensuring the competitiveness of the industry.  

Activities relevant 
to 5G-CARMEN 

EUCAR is organized in four Strategic Pillar Groups, coordinating the activities of 
Expert Groups on R&D projects. The Pillar «Safe and Integrated Mobility» is 
particularly relevant for 5G-CARMEN, as it includes a set of R&D projects on 
Connected and Automated Vehicles. 

Recent & upcoming 
results 

EUCAR organises and supports conferences (like EUCAD, April 2019), which are a 
good opportunity to get updates and build connections with EUCAR sponsored R&D 
initiatives. EUCAR recently published [28] the EUCAR perspective on Connected 
and Automated Vehicles (March 2019) and the EUCAR project book 2019, that 
contains information on EUCAR projects on Safe and Integrated mobility.  

 

United Nations Economic Commission for Europe (UN-ECE) 

Mission The United Nations Economic Commission for Europe (UNECE) is one of five 
regional commissions of the United Nations. The UNECE World Forum for 
Harmonization of Vehicle Regulations (WP.29) is a unique worldwide regulatory 
forum to establish regulatory instruments concerning motor vehicles and motor 
vehicle equipment in member countries. 

Activities relevant 
to 5G-CARMEN 

At its February 2018 session, the Inland Transport Committee (ITC) acknowledged 
the importance of WP.29 activities related to automated, autonomous and connected 
vehicles and requested to establish a dedicated subsidiary Working Party, the 
Automated/Autonomous and Connected Vehicles (GRVA).  

Recent & upcoming 
results 

Activities on GRVA started in September 2018. The third meeting of the working 
party was scheduled in June 2019.  

 
 

European New Car Assessment Programme (Euro NCAP) 

Mission Euro NCAP aims to stimulate the market by providing independent safety 
information to consumers, to inspire innovation by setting the highest and most 
appropriate safety targets for manufacturers, to engage with all stakeholders, and 
ultimately to add value to society by reducing the number of crash casualties and 
crashes on European roads.  

Activities relevant 
to 5G-CARMEN 

Euro NCAP is discussing the inclusion of V2X in future safety ratings. Currently, 
Euro NCAP is technology neutral, and recognizes the critical problem of technology 
deployment.   

Recent & upcoming 
results 

Euro NCAP is monitoring V2X deployment and regulation, as stated in Euro NCAP 
Rating Review 2018 [30], and foresees possible inclusion after 2023. Euro NCAP 
Roadmap 2025 (September 2017) [30] includes V2X in the outlook for 2024, 
mentioning both 802.11p and 5G.  

 

Table 4 Joint automotive and telecommunication initiatives or cross-sector standards 
5G Automotive Association (5GAA) 

Mission 5GAA is a global, cross-industry organization of companies from the automotive, 
technology, and telecommunications industries (ICT), working together to embrace 
and accelerate the global deployment of intelligent transport and communications 
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solutions. This, with the aim of addressing society’s connected mobility and transport 
safety needs. 

Activities relevant 
to 5G-CARMEN 

5GAA defines use cases and technical requirements, system architecture and 
solutions, and performance evaluation through test beds and pilots. Studies on 
standards, spectrum, business models, security and privacy are also conducted in the 
several work items defined in 5GAA. Example of topics relevant for 5G-CARMEN 
that are discussed in specific 5GAA Work Items are: 

• MEC4AUTO: Multi-access Edge Computing for Automotive Services. 
• NESQO: End-to-end Network Slicing and Predictable QoS for Automotive 

Use Cases. 
• Release 16 NR-V2X: Develop application-layer protocols for use cases with 

complex interactions for assisted and automated driving. 

Recent & upcoming 
results 

A white paper on “C-V2X Use Cases: Methodology, Examples and Service Level 
Requirements” was released in June 2019. MEC4AUTO started in February 2019 
with a duration of 12 months, NESQO work item ended in February 2019 and was 
continued in the enhanced NESQO work item, expected to end in January 2020, 
while Release 16 NR-V2X started in February 2019 with a duration of 12 months. 

 

European Automotive Telecom Alliance (EATA) 

Mission Created in September 2016, EATA comprises six sectorial associations: ACEA, 
CLEPA, ETNO, ECTA, GSMA and GSA and 38 leading European companies, 
including telecom operators, vendors, automotive manufacturers and suppliers. The 
Alliance is managed by ERTICO.  

Activities relevant 
to 5G-CARMEN 

EATA aims to facilitate and accelerate the EU-wide deployment of connected and 
automated driving by: 

• Monitoring and managing policy and regulatory issues affecting connected 
& automated driving; 

• Issuing, promoting and contributing to statements and opinions concerning 
issues such as V2X communication in national and cross-border scenarios; 

• Stimulating the development of business models linked to connected and 
automated driving; 

• Encouraging public investment for innovation and deployment of connected 
& automated driving; 

• Promoting and facilitating testing, demonstration and pre-deployment 
projects in and across EU Member States 

Recent & upcoming 
results 

Currently only the Regulatory Working Group is active. A set of position papers have 
been issued, in particular on Regulatory Priorities, Cybersecurity, Data Protection & 
e-privacy, and Electronic Communication Services (ECS) [29].  

The 5G Automotive Association (5GAA) and the European Automotive Telecom 
Alliance (EATA) have signed in 2017 a Memorandum of Understanding. The aim of 
this partnership is to foster cooperation in the field of connected and autonomous 
driving solutions as well as standardisation, spectrum and related use cases. 

 

International Organization for Standardization (ISO) 

Mission ISO aims to develop high quality voluntary International Standards which facilitate 
international exchange of goods and services, support sustainable and equitable 
economic growth, promote innovation and protect health, safety and the 
environment. 
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Activities relevant 
to 5G-CARMEN 

ISO host a wide list of Technical Committees, including one Intelligent transport 
systems Technical Committee (ISO/TC 204) and a Road Vehicles Technical 
Committee (ISO/TC 22). The latter in its structure includes an Automated driving ad 
hoc group (ADAG) Working Group and a Data Communication Subcommittee. 

Recent & upcoming 
results 

A list of relevant standards has been issued, including: 

• ISO/TS CEN/TS 18750 Local dynamic maps  
• ISO/TS CEN/TS 19321 Dictionary of in-vehicle information (IVI) data 

structures 
• ISO/TS 19091 Using V2I and I2V communications for applications related 

to signalized intersections 
 

European Committee for Standardization (CEN) and the European Committee for Electrotechnical 
Standardization (CENELEC)  

Mission Together with ETSI, CEN and CENELEC form the three officially recognized 
European Standardization Organizations. By setting common European Standards 
(EN) CEN and CENELEC are business catalysts in Europe, removing trade barriers 
for European industry and consumers. Their mission is to foster the European 
economy in global trading, the welfare of European citizens and the environment. 

CEN has an agreement for technical co-operation with the International Organization 
for Standardization (ISO), while CENELEC closely cooperates with its international 
counterpart, the International Electrotechnical Commission (IEC). 

Activities relevant 
to 5G-CARMEN 

CEN/TC 278 is the technical body in CEN for Intelligent transport systems. It is 
organized in Working Groups (WG), each responsible for a specific ITS area, 
covering aspects that include cooperative systems, travel and traffic information, 
route guidance and navigation, public transport, emergency vehicles and electronic 
fee collection.  

Recent & upcoming 
results 

The CEN-CENELEC Work programme 2019 is available [23]. A position paper on 
the draft regulation ‘Cybersecurity Act’ has been released in January 2018. Several 
Technical Report (TR) and Technical Specification (TS) on ITS are under 
development in the different CEN/TC WGs (see e.g. [24]). 

 

Table 5 Public Agencies or Administrations driven association 

European Union Agency for Network and Information Security (ENISA) 

Mission ENISA is a centre of expertise for cyber security in Europe. It provides 
recommendations, activities that support policy making and implementation, ‘Hands 
On’ work, where ENISA collaborates directly with operational teams throughout the 
EU. 

Activities relevant 
to 5G-CARMEN 

In the EU Commission Cybersecurity Act ENISA is involved to define the EU 
Cybersecurity Certification Schemes for each relevant sector. 

ENISA is collaborating with standardization organizations and committees, like 
ETSI and CEN/CENELEC. 

Recent & upcoming 
results 

Several relevant publications and events have been issued [31], e.g: 

• Cyber Security and Resilience of smart cars (January 2017) 
• Smartphone Secure Development Guidelines (February 2017) 
• Baseline Security Recommendations for IoT (November 2017) 
• Towards secure convergence of Cloud and IoT (September 2018) 
• IoT Security Standards Gap Analysis (January 2019) 
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• ENISA Industry Event - Cybersecurity Collaboration (March 2019). 
• 1st Transport Cyber Security Conference (January 2019). 

 

Federal Communications Commission (FCC) 

Mission The Federal Communications Commission regulates interstate and international 
communications by radio, television, wire, satellite, and cable in all United States. 
An independent U.S. government agency overseen by Congress, the Commission is 
the federal agency responsible for implementing and enforcing America’s 
communications law and regulations. 

Activities relevant 
to 5G-CARMEN 

On December 17, 2003 the Commission established licensing and service rules for 
the Dedicated Short-Range Communications (DSRC) Service in the 5.850-5.925 
GHz band (5.9 GHz band).  

In October 2018 The Internet & Television Association (NCTA) asked the FCC to 
take a "fresh look" at the 5.9 GHz spectrum band and free it for unlicensed WiFi use 
[32]. A notice of proposed rulemaking (NPRM) from FCC followed shortly that 
implied also the possibility to open the 5.9 gigahertz communication channel to more 
unlicensed usage [33]. FCC issued also a request for comments on tests investigating 
the possibility to share the 5.9 GHz band of DSRC with Wi-Fi [34]. 

Recent & upcoming 
results 

In late 2018 5GAA submitted a waiver to FCC to deploy Cellular Vehicle-to-
Everything (C-V2X) technology in a 20 MHz channel located in the upper edge of 
the 5.9 GHz band [35]. More recently, the Department of Transportation (DOT) 
issued a Request for Comment on V2X technologies that opens to a more technology-
neutral approach [36]. 

 

National Highway Traffic Safety Administration (NHTSA)  

Mission NHTSA is an agency of the United States government, part of the Department of 
Transportation. Its declared mission is to save lives, prevent injuries and reduce 
economic costs due to road traffic crashes, through education, research, safety 
standards, and enforcement activity. It is dedicated to achieving the highest standards 
of excellence in the motor vehicle and highway safety.  

Activities relevant 
to 5G-CARMEN 

NHTSA writes Federal Motor Vehicle Safety Standards (FMVSS) for the U.S. such 
as the FMVSS150 on DSRC V2X 2017 (currently on hold). It promotes R&D pilots, 
documents and reports on vehicle safety, known worldwide (e.g. the CAMP Safety 
Pilot program, including V2X). 

Recent & upcoming 
results 

NHTSA produces reports across a number of topics addressing new vehicle 
technologies (as for example “Automated Driving Systems 2.0 - A Vision for Safety” 
[37]), and is preparing a series of reports regarding advanced driver assistance 
systems, Automated Driving Systems, vehicle connectivity, and technical 
translations of federal standards [38].  
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4 Collaboration with other corridors and 5G-PPP projects 

This section discusses the collaboration of the 5G-CARMEN project with other 5G-PPP projects, mainly phase 
2 and corridors. Projects may have a one to one relationship in sharing some research results, use cases and 
developing joint testbeds. Some projects may provide joint contributions to working groups in a particular area 
such as a joint technical feature or a common view on spectrum use. This section describes the collaboration of 
5G-CARMEN with other 5G-PPP initiatives projects in the following areas: 

1. Project collaboration in research results. 

2. Project collaboration in test beds and demonstration developments. 

3. Joint dissemination/communication events. 

4.1 Other 5G-PPP initiatives 

The 5G Public Private Partnership (5G-PPP) is an initiative to secure Europe’s leadership in 5G applications 
where there is a potential for creating new markets such as smart cities, e-health, intelligent transport, education 
or entertainment & media. After Phase 1 (July 2015 - June 2017), 5G-PPP launched a set of projects addressing 
various aspects of 5G research, implementation, and standardisations.  

 
Figure 5 5G-PPP Phase 2 Projects 

In addition, Phase 3 was divided into 4 parts, ranging from infrastructure, automotive (also known as corridors), 
other verticals and complimentary. Three projects were selected for infrastructure 5G-EVE, 5G-VINNI, and 
5Genesis, and three other for corridors: 5G-CARMEN, 5G-MOBIX and 5GCroCo.  

A key part of the 5G PPP working structure is a set of cross projects and cross working groups. The working 
groups are the means to establish and publish program level opinions, as well as positions on issues that impact 
all of the projects and/or can be the basis for liaison or interaction with external bodies such as other Global 
regions or standards bodies.  
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The 5G PPP Working Groups (WGs) can be categorised as ‘Technical Work Groups’ or ‘Policy-Oriented Work 
Groups’ depending on the ambition of the group and the impact expected from their results. Technical Work 
Groups tend to be organised by 5G PPP projects themselves to facilitate inter-project cooperation while Policy-
oriented Work Groups are mostly initiated by the 5G Infrastructure Association to capture the specific European 
5G Industry position on strategic issues such as Spectrum, Vision & Societal Challenges, Pre-standardization 
preparations, and European 5G Trials and demonstrations. The relation between WGs and Phase 2 projects is 
quite clear at this stage and is depicted in Figure 6. 

 
Figure 6 5G-PPP Working Groups and Phase 2 Projects 

Phase 2 and Phase 3 projects are encouraged by the 5G initiative Steering Board to maximize the collaboration 
to develop a homogeneous solution for 5G. The projects are also expected to interact with the working groups 
whenever possible to communicate the results and how they will be used across all the working groups as part 
of the whole 5G initiative.  

5G-CARMEN is one of the Phase 3 projects and focuses on the support of 5G technologies to cross-border 
mobility management of connected and autonomous cars. The 5G-CARMEN consortium is comprised of 
multiple partners with strong expertise in 5G-PPP projects and a long track record of successful collaborations 
with key industry players. Many of the 5G-CARMEN partners are actively involved in 5G-PPP Phase 2 and 
Phase 3 projects and will act as liaisons between 5G-CARMEN and these projects, to ensure a smooth flow of 
information among the projects, in addition to the successful integration of relevant outputs from other projects, 
to the 5G-CARMEN work packages. This knowledge transfer, from the ongoing or recently finished 5G-PPP 
projects, is the key to ensure a cutting-edge autonomous driving system, with the use of the most recent 5G 
technological developments and a safeguard of the smooth transition of automotive communications to the 5G 
era. Table 6 depicts the full list of 5G-PPP Phase 2 and Phase 3 projects with the participation of at least one 
5G-CARMEN partner, who will act as a liaison for the respective project. The Phase 3 projects 5GCroCo and 
5G-MOBIX are also listed here, however, due to the higher level of interaction that is expected with them, they 
are presented more in detail in section 4.3.  
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Table 6 5G-PPP Phase 2 and Phase 3 projects with the participation of 5G-CARMEN partners 

Project Name Relevance to 5G-CARMEN 5G-CARMEN 
partners  

ONE 5G 
(5G-PPP Phase 2) 

 

The ONE 5G project aims to provide E2E-aware optimisations for 
the network edge of 5G New Radio and to enable multi-service 
operation, utilising advanced access schemes such as massive 
MIMO. The optimisation of the 5G network edge is extremely 
important for 5G-CARMEN to enable the ultra-low latencies 
necessary for autonomous driving, while the massive MIMO 
operation can be useful for multi-vehicle access and slices for 
automotive applications with increased bandwidth needs. 

WINGS 

5G-Xcast 
(5G-PPP Phase 2) 

 

The 5G-Xcast project researches delivery modes for unicast, 
multicast, broadcast as well as local caching. It also devises 
strategies to facilitate the migration of media content and services 
from legacy systems. In developing media delivery solutions, the 
project takes into account the wider use ranges of 5G including 
services to vehicles, public safety and health, and Internet of 
Things (IoT). The V2X use case is of high relevance to 5G-
CARMEN, providing useful insights regarding methods of 
casting, while the media content delivery in general is an important 
use case in automotive eMBB scenarios as well. 

UPV, TIM 

5G MoNArch 
(5G-PPP Phase 2) 

 

5G-MoNArch will evolve 5G-PPP Phase 1 concepts to a fully-
fledged architecture, develop prototype implementations and 
apply these prototypes to representative use cases. 5G MoNArch’s 
specific technical goal is to use network slicing, which capitalises 
on the capabilities of Software-Defined Networking (SDN), 
Network Functions Virtualisation (NFV), orchestration of access 
network and core network functions, and analytics, to support a 
variety of use cases in vertical industries such as automotive, 
healthcare, and media.  
All these outputs are extremely relevant for 5G-CARMEN, 
especially 5G architecture, slicing, use of SDN and NFV and all 
aspects of the automotive use case, which will be used as 
guidelines for the 5G-CARMEN system architecture design and 
the setting-up and execution of the pilots.  

TIM, NOKIA, 
DTAG, CEA 

5G Coral 
(5G-PPP Phase 2) 

 

5G-CORAL project leverages on the pervasiveness of edge and 
fog computing in the Radio Access Network (RAN) to create a 
unique opportunity for access convergence. This is envisioned by 
the means of an integrated and virtualised networking and 
computing solution where virtualised functions, context-aware 
services, and user and third-party applications are blended together 
to offer enhanced connectivity and better quality of experience. 
5G-CARMEN is going to use this as input for the design of its 
cloud-based, multi-tenant and multi-domain road mobility 
framework, as well as for the development of its service-oriented 
platform based on virtualised components. 

TIM 

5G MiEdge 
(5G-PPP Phase 2 
 EU-JP) 

 

The main goal of the 5G-MiEdge project is to develop a highly 
innovative 5G architecture that combines mmWave 
access/backhauling with MEC to enable eMBB services and 
mission critical low-latency applications via cost-efficient Radio 
Access Networks (RANs). To achieve this goal, 5G-MiEdge will 
define an ultra-lean and inter-operable control signalling, which is 
called liquid RAN C-plane, capable of providing ubiquitous liquid 
allocation of communication/computation resources, within a 
user/application-centric perspective. Acquisition of context 
information and forecasting of service requests are key steps to 
enable a proactive orchestration of radio and computation 

TIM, CEA 
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resources of 5G-MiEdge based 5G networks. The concept of 
utilising MEC and ultra-lean signalling to achieve ultra-low 
latencies is key for the accomplishment of autonomous driving in 
5G-CARMEN. The architecture and technology developed in this 
project is highly relevant for implementing 5G-CARMEN 
automotive use cases. 

5G-Transformer 
(5G-PPP Phase 2) 

 

5G-Transformer aims to transform today’s mobile transport 
network into an SDN/NFV-based Mobile Transport and 
Computing Platform (MTP), which brings the “Network Slicing” 
paradigm into mobile transport networks by provisioning and 
managing MTP slices tailored to the specific needs of vertical 
industries. Such a transport network can be of great use in 5G-
CARMEN, to deliver the envisioned end-to-end performance to 
accommodate automotive applications and is aligned with the 
SDN / NFV principles to be applied in the project. 

CNIT 

5G-ESSENCE 
(5G-PPP Phase 2) 

 

5G-ESSENCE addresses the Edge Cloud Computing paradigm 
and Small Cell as a Service concept for building a platform for 5G 
business use-cases and applications. The project proposes a split 
two-tier cloud environment where a distributed cloud tier caters 
for low-latency applications, while a centralised tier provides high 
processing power for resource intensive applications. The 5G-
ESSENCE cloud infrastructure is tailored for multi-tenancy and 
resource slicing. The versatility of the architecture is enhanced by 
high-performance virtualisation techniques for data isolation, 
latency reduction and resource efficiency, and by orchestrating 
lightweight virtual resources enabling efficient VNF placement 
and live migration. 5G-CARMEN will utilise the generated 
knowledge in the fields of edge cloud computing, cloud-tier split 
for Ultra-Reliable Low Latency Communications (URLLC) 
applications, multi-tenancy, resource slicing and virtualisation 
techniques, which are all highly relevant for the automotive 
platforms and frameworks that will be developed within 5G-
CARMEN. 

FBK, 8BELLS 

CLEAR 5G 
(5G-PPP Phase 2) 

 

CLEAR 5G goal is to deliver technical solutions addressing the 
challenges of massive deployment of connected devices, security, 
ultra-low latency and ultra-high reliability in Factory of the Future 
(FoF) applications, like remote maintenance and closed loop 
control systems. The requirements of these complex scenarios will 
be met through the convergence of different wireless technologies, 
enabled by protocol and architecture enhancements proposed by 
CLEAR 5G. CLEAR 5G will focus on providing physical, 
medium access control, and architectural enhancements to meet 
the strict requirements of FoF applications in terms of KPIs: 
latency, reliability, connection density, spectrum, and energy 
efficiency, thus contributing to the ITU-R objectives (e.g., 1000 
fold connection density) for the next generation mobile network. 
The strict technical requirements of the FoF are similar with those 
for low-latency and ultra-reliable services in 5G-CARMEN, so 
transfer of knowledge about addressing 5G requirements in 
complex scenarios will be very useful.  

CEA 

5G CAR 
(5G-PPP Phase 2)  
 
 
 
 

Main objectives within the 5GCAR project are: 
• Develop an overall 5G system architecture providing 

optimized end-to-end V2X network connectivity for 
highly reliable and low-latency V2X services, which 
supports security and privacy, manages quality-of-
service and provides traffic flow management in a 
multi-RAT and multi-link V2X communication system. 

• Interworking of multi-RATs that allows embedding 
existing communication solutions and novel 5G V2X 
solutions. 

NOKIA 
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• Develop an efficient, secure and scalable sidelink 
interface for low-latency, high-reliability V2X 
communications. 

• Propose 5G radio-assisted positioning techniques for 
both vulnerable road users and vehicles to increase the 
availability of very accurate localization. 

• Identify business models and spectrum usage 
alternatives that support a wide range of 5G V2X 
services. 

• Demonstrate and validate the developed concepts and 
evaluate the quantitative benefits of 5G V2X solutions 
using automated driving scenarios in test sites. 

 
5G-EVE 
(5G-PPP Phase 3) 

 

5G EVE is the European 5G validation platform for extensive 
trials. It is one of three 5G PPP infrastructure projects started on 
1st July 2018. The goal is to implement and test advanced 5G 
infrastructures in Europe. The 5G-EVE concept is based on 
further developing and interconnecting existing European sites in 
in Greece, Spain, France, and Italy to form a unique 5G end-to-
end facility. They do not focus on vehicular communications, but 
some results on 5G small cells could be of interest for 5G-
CARMEN 

TIM, OTE, 
Nokia, CNIT 

5G-VINNI 
(5G-PPP Phase 3) 

 

The 5G-VINNI concept is to develop an E2E 5G facility that can 
be used to 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 KPIs. However, 5G-VINNI is not 
intended to be simply a group of interconnected test facility 
sites - it is underpinned by principles that will allow for highly 
dynamic and flexible network architectures, service deployment 
and testing, that will create new technical and commercial service 
deployment models. These will in turn drive inter-facility 
interconnection to enable virtualized functions from the network 
and service layer to be called upon from any facility, with 
complete location agnosticism - a truly cloud-based network 
instantiation that has no functional boundaries, implemented 
across multiple facility sites. 

Nokia 

5Genesis 
(5G-PPP Phase 3) 

 

The “Genesis of 5G” has entered the crucial phase of 
experimentation, and currently faces the challenge to validate the 
5G network KPIs and verify the 5G technologies with an end-to-
end approach. Towards this objective, a key challenge is to 
integrate all the highly diverse results and technologies from EU, 
global as well as internal (corporate) R&D projects, to “glue 
together” the 5G picture and unveil the potential of a truly full-
stack, end-to-end 5G platform, able to meet the defined KPI 
targets. 
In this context, the main goal of 5GENESIS will be to validate 
5G KPIs for various 5G use cases, in both controlled set-ups and 
large-scale events. This will be achieved by bringing together 
results from a considerable number of EU projects as well as the 
partners’ internal R&D activities in order to realise an integrated 
End-to-end 5G Facility. 

UPV 

5G-DRIVE 
(5G-PPP Phase 3)  

 

The Horizon 2020 project 5G-DRIVE: 5G HarmoniseD Research 
and TrIals for serVice Evolution between EU and China (2018-
2021) will trial and validate the interoperability between EU & 
China 5G networks operating at 3.5 GHz bands for enhanced 
Mobile Broadband (eMBB) and 3.5 & 5.9 GHz bands for V2X 
scenarios. 

BMW 
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5GCroCo 
(5G-PPP Phase 3) 

  

5GCroCo will trial 5G technologies in the cross-border corridor 
along France, Germany and Luxembourg. See section 4.3 for 
more details. 

DT 

5G-MOBIX 
(5G-PPP Phase 3)  

 

5G-MOBIX aims at executing CCAM trials on 5G corridors in 
different EU countries as well as China and Korea, using 5G core 
technological innovations to qualify the 5G infrastructure and 
evaluate its benefits in the CCAM context. See section 4.3 for 
more details. 

WINGS 

4.2 Interaction with 5G-PPP WGs 

The list of WGs, main contacts and description is found in Table 7. 
Table 7 Revision of WG 

WG Description 

Pre-Standardization WG  
Olav Queseth, Ericsson 

Identify standardization and regulatory bodies to align with e.g. ETSI, 
3GPP, IEEE and other relevant standards bodies, & ITU-R (incl. WPs) 
and WRC (including e.g. ECC PT1). Develop a roadmap of relevant 
standardization and regulatory topics for 5G: evaluate existing 
roadmaps at international level and propose own roadmap for 5G being 
aligned at international level. Influencing pre-standardization on 5G 
and related R&D: potentially propose where topics should be 
standardized, and influence timing on R&D work programs (e.g. EC 
WPs) 

Spectrum WG   
Giovanna d’Aria, TIM 

Promote research results in the spectrum area obtained by 5G 
PPP/H2020 projects as well as relevant FP7 projects. Setting up of a 
dialogue between 5G PPP projects concerning potential synergies and 
common interests across projects in spectrum related issues. Pursue 
the convergence of results on spectrum topics from the different 
projects to maximize the achievable outcome towards relevant 
technical bodies. Establish a knowledge base from European and other 
Global project results concerning advances in spectrum research. 
Liaise with spectrum groups or entities in regulatory bodies and 
industry associations. Work for improved understanding of 
collaborative spectrum research importance 

5G Architecture WG    
Simone Redana, Nokia 

The goal of this Working Group is to serve as a common platform to 
facilitate the discussion between 5GPPP projects developing 
architectural concepts and components and foster the discussions on 
the basis of the KPI’s described in the 5GPPP contract. The group 
could also facilitate consensus building on the 5G architecture. 

Software Networks WG 
Bessem Sayadi, Nokia 
Cristian Patachia, Orange 

The purpose of this WG is to analyse and address unification and 
applicability of key research topics related to Software Networking 
including software defined concepts, infrastructures, systems and 
components for Wire and- Wireless Networks, including Networked 
Clouds, IoT and Services, i.e. Software Defined Networks (SDN) and 
Network Function Virtualization (NFV) as developed and promoted 
by the 5G PPP projects. 

Network Management & QoS WG 

Network Management, Quality of Service and Network Security are 
three themes closely correlated: 

• Network Management aims to maintain the operations of the 
network in a manner that ensures that the required services are 
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Kieran Sullivan, Waterford Institute of 
Technology 
Anastasius Gavras, Eurescom 

properly delivered to the users, that an expected quality of 
service is enforced for delivering such services to the end user 
and that security is maintained. To do so, network 
management is mainly focused on the control plane of the 
network to make sure all the services and operations running 
in the data plane are working properly. 

• Network Security covers the overall resilience of the network 
to fraud and intrusion or efforts to undermine the operations 
or integrity of the network. The focus will be on security at the 
level of the control planes of the network. 

• Quality of Service covers areas such as networking, packet 
scheduling, traffic adaption and any other technique 
implemented in both data and control plane to make sure an 
expected quality of service is implemented for the delivery of 
services to the end user (bandwidth, low latency, mobility and 
availability) 

Vision and Societal Challenges WG     
Arturo Azcorra, IMDEA 
Håkon Lønsethagen, Telenor 

Develop a consensus in Europe on 5G systems / infrastructures / 
services. Identify vertical application domains which would benefit 
from 5G (views of other sectors   on 5G requirements) and associated 
challenges. Identify the societal, economic, environmental, business 
and technological benefits obtainable from the realization of 5G main 
concepts. Collect publicly available visions and major technical trends 
from industry, research community and available information from 
other regions. Identify commonalities, bottlenecks and differences in 
visions and technical trends. Prepare input documents for Pre-
Standardization and Spectrum Working Groups and International 
Cooperation Activity. Develop H2020 call proposals for 5G PPP in 
partnership with the EC 

Security WG    
Jean-Philippe Wary, Orange 
Pascal Bisson, Thales 

This WG was officially launched on April 2016 and results from an 
initiative created by a Phase 1 Security Project (5G-ENSURE). Since 
its creation this Working Group has been the place where the 5G 
Security topics and vision were discussed and also progressed. By the 
end of Year 2017 and per decision of the 5G Industry Association 
Board this WG was moved to 5G IA. As such this WG is not only open 
to Projects from any of the phases of 5G-PPP but also to 5G IA 
members interested in joining. The purpose of the group is to foster 
development of the 5G Security Community made of 5G security 
experts and practitioners who pro-actively discuss and share 
information to collectively progress and align on the field. This while 
organizing specific communications/events (e.g. Whitepaper, 
Workshop …), interacting with other WGs whenever Security input is 
needed and developing liaisons with other interested/interesting 
Security communities. 

SME WG    
Jacques Magen, Interinnov 

The main objectives of the SME Working Group are: 
• Help and support SMEs participation in the 5G PPP and more 

generally in EU R&D projects, including (but not limited to) 
reaching the target of at least 20% of the 5G PPP funding 
going to SMEs. 

• Improve visibility of SMEs in the 5G PPP and in general in 
EU R&D programmes, and ease/promote participation in 
NetWorld2020. 

• Activate channels that may enable, facilitate and promote 
SME contribution into the NetWorld2020 SRIA and 
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research topics, and SME involvement through other strategic 
documents related to NetWorld2020 and to the 5G PPP. 

• Ensure that the interests of SMEs, a key player in the EU 
economy, are adequately taken into account, more particularly 
in NetWorld2020 and in the 5G PPP. 

• Act as representative/interlocutor of SMEs in the telecom 
domain, more particularly in NetWorld2020 and in the 5G 
PPP. 

• Help SMEs access European funds, in the 5G PPP and beyond. 
The WG could e.g. “pre-digest” material and help SMEs find 
their way into 5G-PPP related funding and beyond. 

• Analyse the participation of SMEs in projects, potentially 
prepare questionnaire and transmit the conclusions and results 
to European Commission, for the 5G PPP in particular. 

Trials WG    
Didier Bourse, Nokia 

The Trials Working Group was launched by 5G Infrastructure 
Association in September 2016 after the publication of the 5G 
Manifesto of industry in Europe and in the context of the 5G Action 
Plan of the EU Commission. According to the 5G Manifesto industry 
in Europe developed by beginning of 2017 a European trial roadmap 
on technology trials and Pan-European trials with vertical sector use 
cases. 
5G Infrastructure Association is hosting this Working Group in order 
to provide a neutral place for such discussions. The objectives of the 
Working Group are as follows: 

• To develop the European Trial Roadmap based on the 5G 
Manifesto. 

• To facilitate the involvement of verticals in the trial’s 
roadmap. 

• To discuss and define business principles underpinning the 
economic viability of trials. 

• To consider and coordinate the activity on trials with other 
relevant initiatives at international level to investigate and 
propose how to link trials to Horizon 2020 5G PPP Phase 3 in 
order to get funding for parts of the overall trial roadmap. 

Cooperation in the Working Group is by e-Mail, conference calls and 
where needed by physical meetings. 
Expected deliverables were: 

• The European trial roadmap. 
• An intermediate deliverable on business viability of trials and 

how to leverage public funds. 
The 5G Pan-EU Trials Roadmap Version 4.0 was released in 
November 2018 [39]. 

5G Automotive WG 
Mikael Fallgren, Ericsson 
Konstantinos Manolakis, Huawei 
Michele Paolino, Virtual Open 
Systems 

The 5G Automotive Working Group focuses on connected and 
automated mobility and serves as a common platform between 5G-
PPP projects developing V2X and Vehicle-as-Infrastructure concepts 
and components. The aim is to consider a wide range of automotive 
related topics, such as use cases and KPIs, business aspects, spectrum 
usage, infrastructure capabilities, security and safety. 

IMT-2020 Evaluation Group 
Werner Mohr, Nokia 

ITU-R WP5D launched an evaluation process for Radio Interface 
Technologies (RITs), which will be submitted by SDOs (Standards 
Developing Organisations) to ITU-R to be recognised as member of 
the IMT family of systems for mobile and wireless communications. 
In addition to the self-evaluation by SDOs ITU-R is looking for 
independent second opinions by independent Evaluation Groups. The 
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final evaluation report is due in February 2020. The 5G PPP 
Evaluation Group is one of the 11 globally registered groups. The 
group has the following objectives: 

• To perform an independent evaluation of IMT-2020 
proposals to support ITU-R WP5D for the finalisation of the 
IMT-2020 recommendation in 2020. 

• To prepare a complete evaluation report from the European 
perspective in the global context of other evaluation groups 
from other regions and to demonstrate the importance and 
global presence of communication technology industry and 
the research community in Europe. 

• To focus evaluation activities on the 3GPP Releases 15 and 
16 to check, whether this proposal meets the minimum 5G 
requirements of ITU-R and whether this proposal can be 
regarded as an IMT-2020 system. 

The Working Group is organised under the umbrella of 5G 
Infrastructure Association with participants from active 5G PPP 
projects. Additional support from further projects and 5G 
Infrastructure Association is welcome. 

 

In the first three months of the 5G-CARMEN project, the WP7 identified the main WGs to liaison with the 
project and nominated people to take the liaison role with them, as reported in Table 8.  

Table 8 Interaction with 5G-PPP WGs and main liaisons 

 Relevance Activity Contribute to Receive from Liason 

Pre-Standardization Medium Low Expected results C-V2X in NR  

Spectrum Low Low - -  

5G Architecture Medium Low IEEE / 3GPP 
interaction 

IEEE / 3GPP 
interaction  

Software Networks High Medium MEC for V2X MEC for V2X Klaus Negle 

Network 
Management & QoS Low Low - -  

Vision & Societal 
Challenges Low Low - -  

Security Medium Medium Real field 
experience Security solutions  

SME Low High - - Maurizio Cecchi 
Trials High High Autonomous cars 

View 
Others 

experiences M. Femminella 

5G Automotive High Medium Real experience Collab. 
framework J. F. Monserrat 

IMT-2020 Evaluation 
Group High High Real field 

experience 
Performance 
expectations Marco Liebsch 

 

So far, the main interactions with WGs were based on the outcome of 5G Strategic Deployment Agenda (SDA) 
for CAM (Brussels 7th of February 2019) and the 5G-Prestandardisation WG Workshop on Verticals (Brussels 
12-13 February 2019). In addition, 5G-CARMEN members actively contributed to the preparation of Phase 3 
(Part 2) Pre-structuring Model Version 2.0, mainly addressing the description of the call ICT-53-2020 (5G for 
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Connected and Automated Mobility).  5G-CARMEN will keep on attending WG specific events and contribute 
resources and research results to the activities requested by them. 

4.3 Interaction with other corridors 

Two projects are of particular interest for their interaction with 5G-CARMEN. 

• 5GCroCo: The objective is to validate advanced 5G features, such as New Radio, MEC-enabled 
distributed computing, Predictive QoS, Network Slicing, and improved positioning systems, all 
combined together, to enable innovative use cases for CCAM. 5GCroCo aims at defining new business 
models that can be built on top of this unprecedented connectivity and service provisioning capacity 
while ensuring that relevant standardization bodies from the two involved industries are impacted. 
Among the use cases of interest, 5GCroCo can highlight Tele-driving, CCA and High definition maps. 
The coordinator is Jesus Alonso (CTTC), and Dirk Hetzer (DT) is the Technical Manager of the project, 
making DT the natural liaison for 5G-CARMEN. 

• 5G-MOBIX: Aims at executing CCAM trials along x-border and urban corridors using 5G core 
technological innovations to qualify the 5G infrastructure and evaluate its benefits in the CCAM context 
as well as defining deployment scenarios, identifying and responding to standardisation and spectrum 
gaps. The following use cases are considered: cooperative overtake, highway lane merging, truck 
platooning, valet parking, urban environment driving, road user detection, vehicle remote control, see-
through, HD map update, media & entertainment. The coordinator is François Fisher (ERTICO ITS - 
Brussels), main liaison for 5G-CARMEN will be through WiNGS, that is also Technical Manager of 
this consortium. 

The interaction with the other corridor project has occurred not only in the framework of the 5G-PPP WGs, but 
also through joint events, such as the common poster at EUCAD 2019 and the joint booth at EuCNC 2019 in 
Valencia, which received the best booth awards. A joint workshop on «5G in the Era of Connected Cars» has 
been also organized during the EuCNC 2019. 

5 First view on partners exploitation 

Expected exploitation activities have been collected partner by partner and are reported hereafter divided by 
stakeholder groups. Table 9 refers to vehicle manufacturers and road operators, Table 10 refers to Telecom 
Operators and Vendors, Table 11 collects information regarding Small and Medium Enterprise, while Table 12 
refers to research institutions and others.  

Table 9 Exploitation for vehicle manufacturers and road operators 

BMW 

Exploitation plan BMW will leverage the trial; the experimental results and know-how generated 
throughout the 5G-CARMEN project to expand and consolidate its expertise in C-
V2X/V2N communications. 

It will evaluate C-V2X and 5G connectivity as an additional information source in 
higher levels of automation (SAE L3/L4). 

It plans to leverage successful interoperability results into possible new features for 
Advanced and Driving Assistance Systems (ADAS). 

 

Exploitation 
activities already 
done 

None 
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CRF 

Exploitation plan CRF will transfer know-how, findings and components developed within 5G-
CARMEN to FCA global innovation activities for vehicle connectivity and ADAS. 
Key topics are: in-vehicle applications for situation awareness and lane merging, 
vehicle and infrastructure data fusion for adverse weather conditions; 5G-CARMEN 
precise positioning solution; predictive quality of service in infotainment; motorway 
speed advisory; connectivity aspects when crossing the border. 

CRF will exploit 5G-CARMEN results to keep competitive edge on C-V2X in view 
of possible EU regulation and the planned inclusion of V2X in EU-NCAP rating after 
2024. 

Exploitation 
activities already 
done 

5G-CARMEN corridor plans were presented to FCA top management. 5G-
CARMEN use cases are being presented to FCA product development and planning 
(ongoing activity). 

   

BRE 

Exploitation plan AUTOSTRADA DEL BRENNERO will exploit the results achieved within the 5G-
CARMEN project by improving its traffic management system, integrating them into 
the technological solutions already in place to keep the pace with the evolutions of 
CAV from the infrastructural point of view. 

Thanks to the tests carried out within the pilots, Autostrada del Brennero will have 
the opportunity to gain experience in the hybrid communication approach at local 
and cross-border level and to benefit from the advantages of using 5G, integrating 
the new knowledge gained to improve its C-ITS communication system.  

It will also take advantage of the feedback of the OEMs, who will test along its route 
the reception of safety messages triggered by the C-ITS-S, to finetune the 
infrastructure put in place within the project.  

AUTOSTRADA DEL BRENNERO will also share the results of the project with the 
C-Roads Platform. 

Exploitation 
activities already 
done 

Autostrada del Brennero participated in technical and plenary meeting and thanks to 
the cooperation with other project partners it is improving its infrastructure, to make 
it more flexible and modular for the deployment of CAV in the pilots.  

It purchased PC5 roadside units to integrate them into the existing infrastructure so 
as to make the whole improved system available for tests within the pilot.  

Autostrada del Brennero regularly reports relevant progress achieved within the 
project to the company’s Board of Directors. 

 
Table 10 Exploitation for Telecom Operators and Vendors 

DTAG and TMA 

Exploitation plan DTAG and TMA aim to establish 5G NR and Multi-Access Edge Computing.  

They will iterate (inter-)MEC infrastructure and services to optimize customer 
experience and new business (i.e. enable Low Latency cross-border Applications) 
and provide E2E Services for Automated Driving (Technology Enablers and Use 
Cases). 

Exploitation 
activities already 
done 

DTAG already performed technical evaluation of requirements for seamless 
handover and local breakout. 
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TIM 

Exploitation plan TIM will exploit internally the results from 5G-CARMEN, using the knowledge 
gained throughout the project to feed TIM Technology Plan, an internal document 
that tracks available new technologies in order to drive the Investment Plan for the 
subsequent years.  

It will also help defining key positioning inside different associations and standard 
bodies relevant for CCAM services that TIM is involved in (e.g. 3GPP, NGMN, 
5GAA).  

TIM expects that the experience gained through trials can also help in the definition 
of the most suitable network architecture for the deployment of these services, in 
particular in a cross-border scenario, and to gain on-field expertise on the 
management of MEC solutions for vehicular services 

Exploitation 
activities already 
done 

5G-CARMEN activity granted internal awareness on C-V2X to push TIM 
participation to relevant bodies (e.g. 5GAA). It also generated internal discussion for 
the support of a MEC architecture to use during trials. 

   

NOKIA 

Exploitation plan NOKIA expects the elicitation, refinement and validation of requirements for inter-
MEC / inter-operator / cross border communication scenarios, including related E2E 
use cases, in order to apply collected knowledge and findings to MEC and 
GeoService implementations. 

It aims to verify architectural and operational MEC concepts to refine product, 
solution and operational descriptions for commercial deployments, and obtain proof 
points for MEC and 4G/5G being technologies of choice in V2X scenarios. 

NOKIA expects to derive from 5G-CARMEN qualified inputs for standardization 
activities. 

Exploitation 
activities already 
done 

None 

 

NEC 

Exploitation plan NEC aims to evolve the current MEC product portfolio towards a twofold strategy:  

• Enhance the architecture/networking aspects of the MEC system, i.e., 
integration of 5G radio components and integration of 5G core 
functionalities and extending/defining existing/new interfaces and reference 
points. 

• Augmenting the capabilities of the edge cloud computing platform.  

It expects to develop value-added MANO features for its SDN/NFV line of products, 
aiming at improving the capabilities of edge resource orchestration. 

Solutions and expertise developed in the project will be transferred to NEC’s carrier 
business divisions for what concerns radio and transport technologies, and to 
NEC/Netcracker for the MANO related findings. 

Automotive-centric applications and technologies are envisioned to be transferred to 
NEC’s enterprise business units, which are engaged with intelligent transportation 
and future mobility solutions. 

Finally, it will exploit the findings developed in the project to relevant foras e.g., 
standard organizations, conferences and journals. 
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Exploitation 
activities already 
done 

NEC already generated several IETF contributions and discussions on functional 
architecture for MEC-5G System integration in support of Automotive MEC.  

Dissemination of concepts for MEC-5G System integration has been also addressed 
to ETSI MEC delegates at ETSI MEC plenary in March 2019. Material prepared for 
scheduled presentation and discussion at ETSI MEC plenary on May 2019. It also 
prepared a contribution and lead discussion on use cases to ETSI NFV WG EVE017 
work item "Report on the support of real-time ultra-low latency aspects in NFV 
related to service and network handling". Both use cases have been adopted. 

   

QUALCOMM 

Exploitation plan Qualcomm will be providing C-V2X and 5G NR platforms to evaluate the 
performance of 9150 C-V2X chipset solution, as regarding the communication range, 
reliability and latency in the face of congested roadways.  In a similar direction, but 
for the UE side, QCGER will explore the 5G NR - Qualcomm Snapdragon X50 5G 
modem for in-vehicular usage. 

Exploitation 
activities already 
done 

QCGER has been working with 5G-CARMEN members in providing technical 
review inputs, recommendation for C-V2X system setup/integration, and C-V2X / 
5G NR technology testing methodology. 

 

SWARCO 

Exploitation plan SWARCO plans to exploit the results and experience gained during 5G-CARMEN 
to better address its traffic management strategies and products innovation for traffic 
monitoring and control, and their evolution towards the connected vehicle. 
Key experience will be gained through the pilots, which will help get a better 
understanding of the network architecture for the deployment of C-ITS services, in 
particular in a cross-border scenario, and to gain on-field expertise on the 
development of MEC solutions. 

SWARCO also expects to establish strategic partnerships and to push forward the 
readiness of the infrastructure for traffic management solutions based on the 
paradigm of connected vehicle. 

Exploitation 
activities already 
done 

SWARCO already conducted preparatory activities to present the project results at 
the 5GAA and Future Mobility Week 2019 

  

INWIT 

Exploitation plan INWIT plans to use the experience and know-how deriving from the 5G-CARMEN 
project to structure its hosting activities. In particular, the output of the pilots will be 
helpful in determining the mobile network operators’ hosting needs in terms of (i) 
tower hosting for active 5G equipment; (ii) 5G peripheral services (sheltering and 
power); and (iii) MEC hosting services. 

Exploitation 
activities already 
done 

None 

 
Table 11 Exploitation for Small and Medium Enterprise 

CommAgility Ltd (CMA) 

Exploitation plan CMA will consider the requirements of the CCAM use cases for developing and 
customization of SW for their commercial base stations for cellular radio access. 
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CMA will include selected 5G-CARMEN results from the demonstration phase to 
the next evolutions of CMA product portfolio.  

CMA also plans to accelerate 5G development by doing integration with 5G 
equipment/software from other project partners (e.g., 5G modem UEs, 5G-
EmPOWER) during the project.  

Exploitation 
activities already 
done 

Requirements of the CCAM use cases already impacted the interface for extraction 
of radio parameters to MEC from CMA base station. 

 

WINGS 

Exploitation plan WINGS is developing the STARLIT platform for realizing the vision of a city with 
optimized livability, with the aim is to impact the environment, the infrastructure and 
mobility services, assisted living and health aspects, people security/safety.  
In 5G CARMEN SWARCO works in the context of Green Driving in which it 
provides solutions for monitoring, analyzing and predicting air quality. Moreover, it 
participates in the Video Streaming use case to enhance the security as well as content 
provisioning. 

Exploitation 
activities already 
done 

Technical developments and demonstration of Green Driving use case was already 
done. WINGS is in the process of scheduling upgrades, further development and 
promotional material for Green Driving and Video Streaming use cases. 

  

CLS 

Exploitation plan CLS aims at improving its proprietary and open-source software tools for assessing 
5G systems, especially for mobile computing and VNF virtualization; 

It will make use of the 5G-CARMEN infrastructure test to extend its software and 
use it for consultancies and any other commercial activities. 

Exploitation 
activities already 
done 

CLS already developed a directory of threats based on signal indicators specific to 
the use cases of 5G systems, which is incorporated in CLS's open-source security 
analysis Discovery. 

 

8BELLS 

Exploitation plan 8BELLS aims at passengers’ privacy preservation. It will analyze CAPEX- and 
OPEX-based cost-benefit models for 5G automotive use cases, and study realistic 
market opportunities leveraging on existing projections and conducting market 
analysis.  

8BELSS expects a reinforcement of company position through contacts with 
potential stakeholders (technology providers, integrators and Original Equipment 
Manufacturers (OEMs). 

Exploitation 
activities already 
done 

Through its participation in 5G-CARMEN activities 8Bells already received valuable 
feedback over the possible architectures that can be used for the implementation of 
5G-CARMEN. 8Bells has focused on the cross-border aspect of the project. Upon 
receiving this feedback, 8Bells has provided valuable input on possible business 
models aiming at maximizing the commercial value of the product, minimizing the 
investment risks and aligning 5G-CARMEN with the modern market needs. Through 
those interactions 8Bells managed to acquire a deeper understanding of this industry 
to suggest the optimum architecture choices from a commercial side. 

  

DSEC 
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Exploitation plan DSEC provides support in the design and certification of cyber secure automotive 
and IoT components. Its plan is to extend the company range to 5G connected 
components. 

Exploitation 
activities already 
done 

DSEC already integrated 5G aspects in its certification scheme. 

Table 12 Exploitation for Research Institutions and others 

FBK 

Exploitation plan FBK is targeting to exploit the knowledge and expertise gained through 5G-
CARMEN for both internal and external exploitation. 

For internal exploitation, FBK will target strengthening the capabilities of its 
experimentation labs and its knowledge base on 5G technologies for connected cars 
and future mobility. In particular, FBK will integrate the 5G-CARMEN knowledge 
and expertise into its flagship project, 5G-Challenger, that is aimed at making FBK 
the European hub for experimentation of 5G networks technologies in general, and 
R&D on automotive verticals in particular. To this end, FBK will facilitate cross 
research centre dissemination and knowledge transfer and develop a strong base on 
realistic connected mobility pilots and experimentations.  

For external exploitation, FBK will use the 5G-CARMEN results for creating 
potential commercial spin-offs, establish new academic links, supporting new 
projects and pursue knowledge dissemination. FBK has previously established five 
spin-offs from its involvement in FP7 research projects with encouragement and 
support from local public bodies. Moreover, FBK is an official EIT Digital initiative 
member and it is the host of the Italian EIT Node and together with key stakeholders, 
it will identify exploitation opportunities on the 5G-CARMEN developed concepts 
and technologies. 

Exploitation 
activities already 
done 

As preliminary exploitation activity, FBK have exploited results coming from the 
5G-CARMEN technical activity to contribute in two successful knowledge 
dissemination events. 

At the EuCNC2019 booth FBK contributed in the Live C-V2X demonstration over 
PC5. The booth, jointly organized with 5G-MOBIX and 5GCroCo, hosted three 
demos from 5G-CARMEN and received the best booth award. 

Moreover, FBK exploited the 5G-CARMEN work presenting a demonstration at 
INFOCOM 2019. This demo, combining MEC for traffic offloading and network 
slicing to address a latency-sensitive use case for autonomous and connected 
vehicles, received the best demo award. 

 

UPV 

Exploitation plan UPV expects to improve the capabilities of the simulation platform developed 
internally for its future licensing. 

Through 5G-CARMEN it will increase the level of expertise in the field of air 
interfaces for 5G systems, which could result in further opportunities for consultancy 
on the design, testing and evaluation of similar solutions.  

Its participation in the project can eventually lead to the production of joint patents 
with other partners, and it will bring worldwide visibility by publishing in the main 
journals of the field. 5G-CARMEN will enforce know-how and indeed help the 
creation of novel courses on 5G and beyond technologies. 
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Exploitation 
activities already 
done 

The simulation tool has been extended with the inclusion of an autonomous car 
model. UPV is working in the SDA of the DG CONNECT to increase its expertise 
on 5G systems. UPV made a major effort of dissemination at EuCNC with a big 
demo portfolio. This resulted in the best booth prize of the event. Jose F. Monserrat 
from UPV participated as a teacher in the 1st Wavecombe summer school, made in 
U. Twente from the 4th to the 6th of September 

 

UNIBZ 

Exploitation plan University of Bolzano expects to use the knowledge gained from 5G-CARMEN 
locally to develop new courses within the university and provide technology transfer 
services through the local technology park NOI. It will bring acquired expertise into 
applied local research programmes. 

Exploitation 
activities already 
done 

5G-CARMEN is being used as a use case in various education and dissemination 
settings 

   

PIIU 

Exploitation plan 5G-CARMEN results will be exploited by PIIU in the context of specific offers to 
Italian Industries, especially SMEs, through which are envisaged significant 
advantages for the delivery of services to the end users.  

To this end, PIIU will contribute to the protection of the industrial rights of its 
partners. 

Exploitation 
activities already 
done 

The acquired knowledge has been used to plan advanced workshops for SMEs. 

PIIU already contributed to the 5GPPP Automotive WG aimed at leveraging and 
extending its current expertise in the 5G business cases, with respect to market 
dynamics, business models and value chains. 

 

CNIT 

Exploitation plan CNITS expects to use the knowledge acquired in experimental activities to improve 
its expertise and competitiveness in the area of interworking of heterogeneous radio 
vehicular technologies and their MEC-assisted coordination. 

The acquired knowledge will be used in design and experimental activities to engage 
Italian stakeholders and public administrations, aiming at taking advantage of the 
opportunities offered by the Smart Roads bill, recently approved by the Italian 
Ministry of Infrastructures and Transportation. 

Real-road measurements collected in the various 5G-CARMEN pilots will be used 
as a valuable dataset for theoretical work in the field of vehicular networks and 
connected/automated vehicles  

5G-CARMEN results will be included in training activities for undergraduate and 
graduate students in participating CNIT universities 

Exploitation 
activities already 
done 

5G-CARMEN was already used as a 5G use case in dissemination venues (papers 
and demos presented at international conferences) 

  

HIT 

Exploitation plan HIT serves as a Task Leader in task T6.3 exploitation and will coordinate and 
enhance the individual exploitation activities of 5G-CARMEN partners. This 
involves commitment building for exploitation within different task forces within 
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CRF, BMW, all road operators and telecom operators. HIT will also organize joint 
workshops with ICT and innovation working groups within CEDR and ASECAP, as 
well as with the 5GAA. On top of this HIT’s exploitation activities will leverage 5G-
CARMEN potential by openly exchanging with other ongoing 5G-automation 
projects and initiatives. Guiding role model for this is an open innovation lab 
approach for exploitation purposes, as HIT had set up within the various ITS-corridor 
projects that participates. 

Exploitation 
activities already 
done 

HIT participated in DG CONNECT events on 5G exploitation and related 
concertation activities in Brussels Nov 16, 2018, ERTRAC Nov 28+29, 2018 ; EU 
ICT 2018 Event Vienna, 4 - 6 December 2018, Asfinag Jan 31, 2019 Graz (together 
with SWARCO and VVC); ERTRAC / Arcade Feb 5+6, 2019 Brussels; workshop 
with SWARCO Feb 18, 2019 Turin, Workshop with European Road Operators 
(CEDR WG automation) Tallinn, March 6 + 7, 2019; Workshops EU CAD 2019 + 
ERTRAC + Arcade Brussels, April 1 - 4, 2019; workshop at German Ministry of 
Transport (MAN EDDI Event) May 12, 2019; DG CONNECT Workshop 5G 
observatory, Brussels May 17, 2019; international Workshop automated driving 
Frankfurt, May 22, 2019; several workshops on exploitation during ITS Europe June 
3 - 6, 2019 (among others a workshop by DG CONNECT on exploitation of 5G 
automotive); workshop 5G Cross border projects Valencia June 18, 2019. 

HIT also participates to weekly DG CONNECT telco on 5G-automated driving 
harmonisation (each Wednesday 16:30; led by Ericsson), to study and exchange on 
informally available exploitation documentation [Deliverable D2.3 Automotive use 
cases and connectivity challenges, business models and Spectrum related aspects] 
and informal sharing of workshop results on “Creating businesses on top of advanced 
wireless infrastructures: an opportunity and Challenge for SMEs“ and exploitation / 
business model-related conference presentation in 2019 (ISPIM2019). 

 

VIF 

Exploitation plan Virtual Vehicle plans to build a vehicle prototype demonstrating 5G-supported 
situational awareness, integrating 5G on-board unit into vehicle architecture for 
automated driving.  

It will make use of the 5G-CARMEN infrastructure test, and extend VIF’s automated 
driving functions, using it for consultancies and any other commercial activities. 

Exploitation 
activities already 
done 

No exploitation activities performed yet, planned for second and third year of 5G-
CARMEN. 

 

CEA 

Exploitation plan In the frame of 5G-CARMEN, CEA has been carrying out simulation-based studies 
at the system level, assessing operating trade-offs between C-ITS/V2X 
communications and key enabled applications (e.g., situation/position awareness, 
cooperative maneuvering, sensor sharing…).  

As a non-profit center devoted to applied research, CEA-Leti mainly aims at helping 
companies to increase their competitiveness through technological innovation and 
transfer of its technical know-how (e.g. through IP transfer/licensing). 

In terms of expected results exploitation, (i) the upgraded end-to-end simulation 
flow, as well as (ii) the enhanced knowledge of its staff about ITS standards, 5G 
architectures and application-driven requirements, will be partly reused as a basis in 
future research programs (e.g., bilateral programs with industrial partners and/or 
collaborative programs). 
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Exploitation 
activities already 
done 

The initial simulation flow (interfacing SUMO/ns-3/Matlab) has been upgraded, now 
integrating the Brennero pass test environment (SUMO), some refined V2X 
propagation models (ns-3) and a first basic trajectory prediction application module 
(Matlab) based on received cooperative position awareness messages (in view of the 
Situation Awareness use case). 

Key 5G-CARMEN use cases and concepts have been disseminated in the context of 
the 5G Electronics Workshop at Leti Innovation Days, June 25th, 2019 (with 100+ 
persons attending the workshop & 1000+ attending the whole event). 

 

IMEC 

Exploitation plan IMEC plans to further advance its expertise on experimental validation of V2X 
technologies built on top of 5G. Through 5G-CARMEN, IMEC plans to extend 
IMEC’s Smart Highway testbed capabilities with multi-layer and distributed cloud 
computing architecture, service transfer in multi-operator scenarios and latest 
positioning technology. The infrastructure will enable IMEC as an important hub in 
research and validation of 5G and CCAM that attracts future projects with industry.  

The project’s results can trigger the establishment of spin-off companies through 
IMEC’s Incubation and Entrepreneurship Programs. In addition, the knowledge 
gained from this project can be used to support advanced engineering master courses 
and Ph.D. programs. 

Exploitation 
activities already 
done 

Some software components have been designed, and will be tested in this testbed. 
Based on the expertise built in 5G-CARMEN, new project proposals were recently 
submitted. In addition, a joint PhD program was performed between IMEC and FBK, 
as part of the 5G-CARMEN consortium, with the supervision of both side of the 
partners. 
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6 Conclusions 

This Work Package 7 deliverable summarized the different dissemination activities conducted in the first year 
of the project and detailed the planned standardization impact and cooperation activities in the 5GPPP 
framework, describing the first results achieved in these regards. The partners’ plans for exploitation were also 
provided. 

The dissemination activities conducted by 5G-CARMEN so far aimed at creating awareness on 5G-CARMEN 
activities, to set a footprint in the scientific and industrial community, as well as the general public. The best 
booth award obtained at the 2019 EUCNC in Valencia can be considered a landmark achievement in that sense 
and all the different dissemination activities have contributed to this goal. A strong web and social presence 
have been created, through a dedicated website and the creation of dedicated profiles in the main social 
platforms, to make the project known to the general public and facilitate the participation to online discussion 
with other stakeholders.  

A more traditional dissemination effort towards the scientific and industrial communities has been followed, 
through the participation to conferences and papers, to create awareness on the technological concept proposed 
in 5G-CARMEN and the testbed that will be delivered in the second part of the project.  

Through the presence of its partners on several key standard bodies or industrial association, 5G-CARMEN 
already started having an impact in the industry domain. The project is tightly working with other initiatives in 
the 5G-PPP framework, with several partners active in other 5G-PPP projects, facilitating the flow of 
information between the different projects. The consortium of 5G-CARMEN has a particularly strong 
connection with the other corridor projects, 5GCroco and 5G-MOBIX, with whom it recently shared workshops 
and booths in different dissemination events.   

The significance of the project activities is also reflected by the partners’ plans on exploiting the results within 
their own organisations. Results achieved within the first project year represent an important step for industrial 
partners, to drive their developments towards 5G enabled C-V2X solutions, and to research institutions, that 
have exploited the shared knowledge to boost their research work and spread 5G-CARMEN knowledge in 
education and dissemination events.  

During the second part of the project, WP7 will aim to further increase the potential impact of 5G-CARMEN, 
through the elaboration of the four use cases defined in WP2. It will leverage the awareness achieved in the first 
year to reach out the target stakeholder groups. To this end, testing in the pilots will provide material for 
dissemination and communication that can further increase the attention in the scientific community, vertical 
industries, and potential customers and adopters of 5G-CARMEN technology. With the consolidation of the 
projects’ solutions developed in the technical work packages and the results from use cases deployed in the 
pilots, it is expected that a good number of contributions will be submitted to high-quality venues during the 
second part of the project. 
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