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1 Executive Summary  
The 5G SOLUTIONS project aims at producing valuable know-how and tangible results for all the involved 
partners, the scientific community, the industrial world, with a particular attention to the SMEs, and - ultimately 
- the general public that will be affected by the deployment of effective and secure 5G use services. 

5G SOLUTIONS has pushed its dissemination of results, 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. 

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 main SDOs standards 
were already submitted, fostering discussions on diverse use cases, and several partners are strongly active in 
3GPP.   

Within the 5G-PPP framework, the most relevant 5G-PPP working groups for 5G SOLUTIONS 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 ICT19 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. 

This deliverable describes the joint initiatives and collaborations with the other partners of the 5GPPP and the 
key takeaways from the External Advisory Board Members and their recommendations, as well as joint actions.  

These collaborations are complemented by suggestions and recommendations discussed with the EAB Members 
for an ideal “New Initiative” that may exploit the results of 5G SOLUTIONS having in mind the EC ICT industrial 
strategy and the SNS Joint Undertaking goal. 

This New Initiative should position itself at the centre of 5G to 6G development in Europe. Its key motivating 
factors in terms of technology push, society pull, and strategic autonomy remain fully relevant. 
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2 Introduction  
An overview of topics and activities are detailed as follows. 

After a brief Summary and Introduction Chapter 3 reports about the discussion with the External Advisory Board 
and the related recommendations for future actions. 

Chapter 4 provides an overview of the participation and contribution of the 5G SOLUTIONS partners to the 
various Working Groups. 

Chapter 5 is focused on the participation of 5G SOLUTIONS in specific 5GPPP initiatives. 

Chapter 6 describes the joint collaboration with other 5GPPP projects. 

Finally, one annex is included in this document with: Annex I: Questionnaire for the External Advisory Board. 

In brief Partners’ contributions to these activities are described in Table 1. 

Task Owner  Description Involved 

Concept definition 
and summary 

PIIU Introduction and summary TIM 

External Advisory 
Board 
recommendations 

PIIU Discussion with the External Advisory Board 
and the related recommendations for future 
actions 

 

Members of External 
Advisory Board 

Collaboration with 
other 5GPPP projects  

TIM Joint activities and collaborations with other 
5GPPP projects 

TNOR, NOVA 

Specific initiatives for 
5GPPP 

CTTC Participation of 5G SOLUTIONS in specific 
5GPPP initiatives 

TIM, TNOR, PIIU 

Participation to 
5GPPP Working 
Groups 

PIIU Participations and contributions of the 5G 
SOLUTIONS partners to the various 5G PPP 
Working Groups 

 

PIIU, TNOR, NOVA, 
EBOS 

Table 1 - Tasks definition and description 

 

2.1 Mapping project outputs:  
Purpose of this section is to map 5G SOLUTIONS Grand Agreement commitments, both within the formal 
Deliverable and Task description, against the project’s respective outputs and work performed. 

Why joint activities with the 5GPPP and the recommendations from the External Advisory Board (EAB) are 
important: 
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5G SOLUTIONS Task  Respective Document Chapter(s) Justification 

Task 9.3 – 
Community 
Building 

Policy recommendations 
& coordination with 
existing 5G-PPP Working 
Groups: based on the 
project’s results create 
policy briefs. Given that 
within the 5G-PPP there 
are a number of cross-
project Working Groups 
(WGs), in which shared 
issues and outputs of 
several projects are 
identified, 5G-SOLUTIONS 
will have representatives 
from partners, 
participating in the 5G-
PPP Steering Board and 
Technical Boards (see 
Section 3.2, ‘Commitment 
of 5G-SOLUTIONS to 5G-
PPP program level’) as 
well as in 5G-PPP WGs 
that are relevant to the 
project in order to 
contribute through white 
papers and workshops. 
This participation would 
include contacts and 
coordination with at least 
the following WGs: Pre-
Standardisation, 5G 
Architecture, SDN/NFV, 
Network management & 
QoS, Trials, SME, and 
Security, including 5G-IA. 

 

 

(See Section 3.2, ‘Commitment 
of 5G SOLUTIONS to 5G-PPP 
program level’)  

 

Establishment and coordination 
of EAB 

 

 

 

Policy recommendations 

 

  

 

 

 

Coordination with existing 5G-
PPP Working Groups: 

 

 

 

 

 

Joint activities with 5GPPP 
projects 

 

 

 

 

Establish the 5G SOLUTIONS 
External Advisory Board 
(EAB) to support and direct 
the promotion activities of 
the project. 

 

The members of the EAB will 
provide input towards 
adoption and take-up 
actions. Based on the 
project’s results create policy 
briefs.  

 

Given that within the 5G-PPP 
there are a number of cross-
project Working Groups 
(WGs), in which shared 
issues and outputs of several 
projects are identified, 5G 
SOLUTIONS will have 
representatives from 
partners 

 

5G SOLUTIONS promotes 
common initiatives with 
other 5GPPP projects 

5G SOLUTIONS Deliverable 
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D9.4B (exD9.8): (PIIU) 

 External Advisory Board recommendations and joint activities with 5G-PPP projects report 

A report summarising the key takeaways of the EAB meetings formulating their policy recommendations, as 
well as joint actions with other 5G-PPP projects.  

Reference AMENDMENT Reference No AMD-856691-12 for Grant Agreement number: 856691 — 5G SOLUTIONS for 
European Citizens (5G SOLUTIONS)  

Table 2 - Adherence to 5G SOLUTIONS GA Deliverable & Tasks Descriptions 
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3 Recommendation for future actions shared with External Advisory 
Board (EAB) 

 

In this chapter we present the ideas discussed with the EAB Members for an ideal “New Initiative” that may 
exploit the results of 5G SOLUTIONS having in mind the EC ICT industrial strategy and in particular the SNS Joint 
Undertaking goal. 

The discussions initiated with the distribution of an initial questionnaire (see Annex 1) that helped the flow of 
information from and versus the EAB Members. This first initiative was followed by informal talks where the 
main goal was to brainstorm about the evolution of 5G SOLUTIONS into a something “new” after the project end.   

This New Initiative should position itself at the centre of 5G to 6G development in Europe. Its key motivating 
factors in terms of technology push, society pull, and strategic autonomy remain fully relevant. 

The vision is to serve a human world of intelligence and values, a digital world of information and a physical world 
of objects and processes.  

Real-time interactions will be vital to allow the worlds to interact and meet future challenges. The global network 
of the future will shift focus and purpose from 5G’s “built for performance” to include a new paradigm “built for 
value”. This paradigm shift, which will be an important angle should unleash 6G’s potential to support and cope 
with the major societal and industrial transformation in Europe and globally. The base of technology enablers 
will be further hardened, systemised, and validated in proof-of-concept implementations for relevant use cases. 

The New Initiative should build on the core of enablers and architecture explored in 5G SOLUTIONS. It should 
systemize components into a platform that offers innovative services and validate the platform with 
consideration for the key requirements from the perspective of societal values and ecosystems.  
The necessity to expand the fundamental network design paradigm beyond mainly performance-oriented to 
both performance- and value-oriented remains fully relevant: value entails intangible yet important human and 
societal needs such as sustainability, trust, and inclusion. Key Value Indicators related to 5G SOLUTIONS use cases 
must be refined, associated with measurable metrics, and adopted in the network design of future networks. 
The opportunity for digital transformation needs to be tightly coupled with the goal of environmental 
sustainability and, more broadly, with value for society and mankind. 
This should be done having clear in mind the 6G challenges. 
In this new paradigm business sustainability, i.e., scenarios of economic growth based in the 6G system anchored 
in relevant use cases and requirements needs further assessment with the special roles of ecosystem, 
regulations, and spectrum.  
Considering key values from start, 6G should be a sustainable, inclusive, and trustworthy platform delivering the 
communication needs of the future. For this, it is important to understand the needs and interests of a broad set 
of stakeholders and consider the ecosystem that 6G should interact with. A New Initiative should have the 
ambition to anchor the design of 6G in societal needs by providing an extended platform for dialogue with 
stakeholders and representatives throughout society. This involves taking public and private concerns and 
interests into account through requirements and evaluating the positive and negative impact on values relevant 
to stakeholders. 
  
It is the convergence of the cyber and physical worlds that could be achieved with the very low latency and high 
data capacity of beyond 5G and 6G networks and thus the creation of such as digital twins and internet of 
senses/tactile applications. This is where a New Initiative should step in, looking at the augmentation of human 
capabilities, allowing vertical industry players to perform advanced technological and business validation of 
highly innovative and future oriented use cases, that exploit beyond 5G technologies. 
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This, in turn, will provide extensive and valuable feedback to the broader industry, academia, innovators and 
community before wide commercial deployments of beyond 5G networks throughout Europe. 
  
Users and societal needs provide the top-down demand on the technology. The New Initiative should measure 
the needed technical improvement and, most importantly should measure the capabilities of technological 
advancement. 
  
It should assess the user need from a top-down perspective by including users in the entire process. Through this 
process we may understand the real top-down need through user evaluation of the capabilities provided to them 
by the new technological capability. 
  
This New Initiative should contribute to Europe’s technological leadership in digital technologies and in future 
emerging enabling technologies, by strengthening European capacities in key parts of future services, and by 
investing in early discovery and industrial uptake of new technologies. It should propose revolutionary 
technological innovations towards real-life services in the long term, to enable Europe to achieve a leading 
position in the standardisation process (e.g., 3GPP, ETSI) thus securing a leading position for Europe in the global 
ICT market over the coming 8-10 years. It should also interact with the projects of SNS offering data and when 
possible, infrastructures for experimentation. This should also be linked to the ambition to adopt a consistent 
methodology to investigate the parameters that maximize 5G evolution service impact to the community.  
  
The main barriers for achieving the impacts identified above, may arise from various factors such as technical, 
scientific, legal, regulatory, economic, and societal, which are relevant in the overall progress of 5G toward 6G. 
These are as follows: 
  

 Technical/Scientific barrier: the approach to 5G evolution and 6G development in many countries around 
the world should benefit of government sponsored 6G investments just as it was the case in 5G. SNS 
could risk not to be properly coupled with national infrastructure investments to implement live 6G 
networks embracing vertical industry stakeholders.  

  
 Regulatory barrier: the regulatory aspects, above all on spectrum allocation, access to network resources 

by verticals and measure data traffic, may cause problems in the actual deployment of next generation 
5G evolution and 6G networks.  

  
 Aspects, such as electromagnetic environmental pollution or concentration of 6G technologies on a 

reduced number of stakeholders, thus resulting in network-neutrality concerns, may run into regulatory 
obstacles for wide adoption of 5G and beyond. Regulation will have a major effect on telcos since levies 
and taxes or other public subsidies could finance the network. Another factor with a major impact will 
be the payment of fees for mobile spectrum licenses, and the fact that each member state is unique and 
has its own regulatory setting. 

  
 Technical/interoperability barrier: 6G is in its infancy without any consolidated set of standards for a 

solid foundation for long-term 5G evolution and 6G services that the market will accept. The New 
Initiative should set a plan of concrete actions to generate impact on standardisation: the New Initiative 
should adopt the latest consolidated releases towards 6G related standards from 3GPP, ETSI and ITU and 
should submit solutions to the SDOs. It should also validate the future standard releases and collaborate 
with SDOs. By adopting this active role in the standardisation process, the initiative may turn a potential 
obstacle into an opportunity. 
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 Societal barrier: despite the positive forecast analyses on 5G evolution and 6G deployment and market 
expectations, it could be possible that the roll-out of the respective services will be slowed by economic 
factors directly impacting the end-users. Obviously, this will represent a significant barrier to the 
realisation of the expected impacts for the involved industry, but the societal implications of this are well 
beyond 5G SOLUTIONS partners. 

  
The New Initiative is to go beyond 5G stretching the respective KPIs2. Thus, the applications hosted should be 
increasingly diverse. Industry verticals and enterprises have different needs which the 6G ecosystem can enable 
with abstracted application programming interfaces sets and new business models.  
  
Support for service continuity by minimizing service interruption when transferring applications should also be 
exploited especially when use cases may have placement requirements (e.g., edge, region, core, etc.).  
  
Another ambition should be a unified orchestration for distributed cloud infrastructures: so far, orchestration 
has referred to the many ways to manage application lifecycle, mostly within cloud environments. Now, the 
gradually increasing span of modern infrastructures towards the very edge has rendered orchestration much 
more complex. This is because the emerging edge deployments (i) consist of a large number of heterogeneous 
devices with an equally large number of management tools for these devices, while at the same time (ii) the 
performance of centralized orchestration mechanisms is challenged. As a result, today’s resource orchestration 
on heterogeneous infrastructures is realized by multiple systems, each managing its own territories (e.g., OSM 
for 5G slicing3, SDN controllers for datacenter networks45, and Kubernetes for cloud), often ignoring each other’s 
presence, thus making suboptimal decisions. 
In the face of a diffused edge environment towards 6G, the New Initiative should address potential scalability 
pathologies of existing orchestration mechanisms - with respect to the increasing number of locations and 
devices - by taking orchestration to the next level. It should pay attention to the design of a distributed 
orchestration strategy among the service and MEC orchestrators in order to amortize the complexity of 
maintaining such a distributed orchestration grid by dramatically reducing the time to make unified orchestration 
decisions. 
  
The zero-touch management should be taken in account too. Zero-Touch Management is one of the pillars of 5G 
and beyond networks, leveraging on data analytics collected at the management plane and going as far as fully 
self-driven 5G networks6. Zero Touch Management is the “holy grail” of network automation, aiming for dynamic, 
policy-driven network optimization and slice orchestration with minimal input from human operators7. In this 
regard, ML (Machine Learning) driven zero-touch slice orchestration solutions have been proposed to make 
adaptive resource slicing decisions with no prior knowledge on the traffic demand. Moreover, cloud-native 
technologies are considered the future of vertical application development, which has led to an explosive growth 
of studies on the applications of ML control for the lifecycle management of containerized cloud-native 
applications8. Evolved 5G Networks will have vertical applications deeply ingrained in the 5G ecosystem, 
disaggregated in micro-services deployable at the 5G network Edge (Multi-access Edge Computing – MEC 
concept)9. However, there is little ongoing work on cross-domain aspects, i.e., Zero-Touch Management that 
jointly optimizes the 5G network with underlying Slices and MEC applications. Moreover, centralized ML-driven 

 
2 https://5g-ppp.eu/wp-content/uploads/2021/06/WhitePaper-6G-Europe.pdf 
3 ETSI, “Open Source NFV Management and Orchestration (MANO) software stack”, https://osm.etsi.org/ 
4 Kok-Kiong Yap, et. Al. “Taking the Edge off with Espresso: …” ACM SIGCOMM '17). NY, USA, 432–445. 
5 Michael Dalton, et al. “Andromeda: performance…” (NSDI'18). USENIX Association, USA, 373–387 
6 M. R. Raza, et al., “Reinforcement Learning for Slicing in a 5G Flexible RAN,” in IEEE/OSA JLT, 2019 
7 L. Zanzi, V. Sciancalepore, A. Garcia-Saavedra, H. D. Schotten and X. Costa-Pérez, “LACO: A Latency-Driven Network Slicing Orchestration 
in Beyond-5G Networks”; in IEEE Transactions on Wireless Communications, vol. 20, no. 1, pp. 667-682, Jan. 2021, doi: 
10.1109/TWC.2020.3027963 
8 Y. Zhang, et al., “Ml-based and qos-aware resource management for cloud microservices”, in Proc, ASPLOS, 2021 
9 https://www.etsi.org/deliver/etsi_gr/MEC/001_099/027/02.01.01_60/gr_MEC027v020101p.pdf 
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control approaches that are typically deployed in a single technological domain, can’t scale to support large, 
multi-tier edge deployments. Deep RL (reinforcement learning) is emerging as a scalable solution for distributed 
control, albeit with some inherent stability/convergence problems10. 
The New Initiative should adopt a distributed Deep Reinforcement Learning (DRL) approach for Zero-Touch after 
addressing inherent stability and convergence problems that would not be acceptable in mission critical areas. 
This should be achieved via a novel DRL architecture with a Zero-Touch Management engine which should 
address stability and convergence problems by making arbitration decisions to solve race conditions or 
conflictive decision making of distributed RL agents. The aforementioned DRL agents should be deployed locally 
in different domains of the network, such as the Edge or Cloud domains, controlling subsets of computing 
resources, links, and VMs (virtual machines). Their task is to generate local re-configurations that affect only a 
part of the data flow while constantly monitoring and evaluating slice performance.  
INITIATIVES 
Towards 6G technology11 research shall be such to pave the way for efficient, sustainable, smart and trustworthy 
distributed computation. The intertwining of communication and computation algorithms requires a 
communication/computation co-design that falls under the scope of in-network AI governance (incl. AI-based 
allocation and instantiation of network functions; management of collaborative AI components across the 
network; design of distributed AI mechanisms based on e.g., Federated Learning (FL); or the deployment of AI-
output/decision justification mechanisms leading to explainable AI). 
  
The New Initiative should provide a pool of techniques based on the concept of Auto Machine Learning. 
  
The threat of sophisticated cyber-attacks looms large on networks. With the inflating possible attack surface of 
devices, software, AI, and network components, the menace it poses is potent and dynamic. 5G evolve & 6G 
networks will be designed to provide trusted services on a zero-trust infrastructure and protect against such 
larger scale traditional threats as well as new threats like jamming of mission critical private networks. Privacy 
issues should also need to be taken into cognizance when new mixed-reality worlds combining digital 
representations of real and virtual objects are created. What we need is a comprehensive set of security 
technology enablers for the 6G era, enhanced and supported by AI/ML and new principles of cyber-resilience. It 
is no surprise that trustworthiness has been identified as a key value objective and indicator for 6G by the 
European Union 6G flagship project Hexa-X12. 
  
The New Initiative should provide a structured security framework focusing on 5G evolution and 6G era 
ecosystems incorporating architectures, processes, technologies, enablers, vendors, service providers and 
subscribers. Within a solid security framework, AI/ML should be used pervasively across 6G security architecture, 
process and technology domains. Its security methodology should seek and accommodate new requirements as 
they arise in the future as well. Technologies as yet unknown may also call to enhance this initial set of cyber-
resilience technology enablers. The ambition should be to define, apply, demonstrate, promote to the standard 
bodies and provide to the community (including 6G-IA SNS JU Phase II projects) a targeted 5G evolution and 6G 
ecosystems. 
  
The New Initiative roadmap should follow the 3GPP standardisation releases R1713, R1814 and beyond thus 
validating 5G evolution infrastructure trough demanding use cases such as Digital Twins, Haptic/Internet of 
Senses, AR/VR applications, and providing valuable feedback on architectures, performance KPIs, KVIs, etc. 

 
10 S. Chen, et al "Stabilization Approaches for Reinforcement Learning-Based End-to-End Autonomous Driving," IEEE Trans. Vehicular 
Technology 2020 
11 https://5g-ppp.eu/wp-content/uploads/2021/06/WhitePaper-6G-Europe.pdf 
12 https://hexa-x.eu/wp-content/uploads/2021/02/Hexa-X_D1.1.pdf 
13 https://www.fiercewireless.com/sponsored/just-3gpp-completes-5g-nr-release-17  
14 https://www.3gpp.org/release18 
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Strong interaction with standard bodies should be achieved capitalising on the 5G SOLUTIONS partners liaisons 
to standard bodies. 
Even before anyone knew what 5G was, the first global consensus was that it would be rolled out by 2020. This 
curtailed the time for basic research and some quite exciting early ideas were abandoned in the rush. 6G needs 
an adequate pre-standardisation research phase. The New Initiative should aim at providing significant 
contribution to this roadmap. 
  
We acknowledge the gender imperatives as stated in the EU regulation 1291/2013 of 11/12/2013 establishing 
Horizon 2020. Therefore, the New Initiative should be committed to promote equality between women and men 
in research and innovation. It should pay attention to basic physiological differences between females and males 
(e.g., in vision, hearing, voice pitch, etc.) when it comes to measuring Quality of Experience. It should study the 
differences of perception and reaction to the usage of the use cases based on gender in view of incorporating 
the necessary requirements in the design of the system and monitor their implementation. In terms of usage, 
the research and innovation will certainly benefit both men and women equally, either as direct or indirect end-
users. Although we acknowledge that most application developers are men, an effort should be made to 
encourage, where possible, the inclusion of women in an effort to contribute to wider initiatives on encouraging 
women to embrace digital and ICT careers. In addition, given that the SNS field trials are planned in heterogeneous 
sectors, we shall consider gender specificities in each sector15.  
  
The New Initiative should also ensure gender balance in the conduct of primary research, at project team and 
decision-making levels, as well as in end-user participation. In addition, the human factors portion of the analysis 
in any use cases should include an attention to the different patterns of participation, involvement, behavior and 
activities that women and men display in relation to the use cases and the implications of these differences. 

  
The EC has set off the ambition of the European Open Science Cloud: a trusted environment for hosting and 
processing research data to support EU science in its global leading role. Resonating with the principle 'as open 
as possible’, the New Initiative should fully supports the goals of the Open Science Policy under Horizon Europe 
and thus, appropriate open science practices should be implemented as an integral part of its proposed 
methodology as presented below. 
 
Active engagement of citizens will improve science literacy and build expertise by helping volunteers’ better 
access and understand scientific information, even steering some toward science or management careers. 
Professional scientists are finding that some citizen science volunteers, particularly young adults, show 
enthusiasm and aptitude for scientific research and could diversify and increase job seekers in conservation 
science, natural resource management, and environmental protection. 
  
Scientists and engineers can spread knowledge among their peers and colleagues by sharing their activities and 
discussing the issues they care about through a wide range of social networks. The information they impart and 
the example they set, can motivate others to get involved or to change their behavior. People are more likely to 
change their behavior in response to examples set by their working environment and friends than in response to 
public information campaigns. 
 
The New Initiative should also be committed to use the Open Research Europe open access publishing platform 
for scientific articles to enable rapid publication times and publication outputs that support research integrity, 
reproducibility, transparency and enable open science practices. To ensure open access to the deposited 
publications everybody should be free to choose between self-archiving (“green” Open Access) and open access 
publishing (“gold” Open access).  
  

 
15 https://www2.deloitte.com/content/dam/Deloitte/us/Documents/manufacturing/us-mfg-women-in-manufacturing-2015-study.pdf 
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An open access attitude should be considered as the publishing method of any results. This strategy should be 
directly related to the “Open” paradigm that will be used for publishing any kind of European research results.  
  
The New Initiative should ensure robust and compliant policies for the handling of data, in compliance with the 
EU Data Protection Directive, GDPR and the national legislation. This effort should also tie into an ethical protocol 
and data management plan, which stipulates the ethical and data management principles. 
  
In order to be compliant to GDPR and all other privacy regulations the New Initiative should follow a privacy-by-
design approach; this means that any result should be developed with privacy and data protection in mind from 
the design phase. Privacy by design means building the principles, criteria and premises for good practices of 
privacy into technological tools that by their nature will have significant powers of intrusion. Privacy by design 
means that the technology is self- regulating in terms of privacy. Instead of going as far as it goes in terms of data 
collection, storage or analysis, privacy by design shapes the very design characteristics of a technological device 
so that by its very operation advances the value of privacy. It regards privacy as an end rather than as a necessary 
sacrifice to be made in order to achieve goals that otherwise would be in conflict with principles of privacy and 
data protection. The New Initiative should build privacy into the notion of personal data with a special attention 
to use case applications. From the legal perspective, privacy-by-design implies enhancing integration between 
policymakers working with questions of citizens and industry actors who seek to innovate technological solution 
to data protection challenges within the scope of valid legal standards. In accordance with the notion of privacy 
by design technological innovation will seek to make ‘smart’ investments and design. Products of privacy by 
design thinking will not waste resources on developing technologies, whose realisation will provide services that 
fall outside the scope of the intention of the law. At the same time, privacy by design also expresses itself in the 
opposite direction. A close eye to the development of technological solutions to security challenges, will guide 
legislators, the courts and police and security services to save and better direct resources toward measures that 
have a real application in the evolving security landscape. 
  
From the ethical and societal perspective, privacy-by-design means developing privacy enhancing technologies 
in such a way as to be in correspondence with the needs, norms and expectations of society. Privacy enhancing 
technology should not aim or undertake more or other than the benchmarks that society itself sets. Privacy by 
design involves, on the one hand remaining vigilant to changes society in order to adjust technological innovation 
to reflect these changes and, on the other hand, keeping channels of communication open toward society at 
large such that technological changes do not catch citizens unprepared. Lack of transparency, according to the 
notion of privacy by design, is not only counterproductive, it is a direct cause of insecurity. 
 
5G evolution and 6G networks offer unprecedented opportunities of enabling and empowering multiple 
stakeholders to have a more active participation in the future 6G ecosystem via novel sustainable open eco-
systemic business models with flexible integration of long tail services with tailored performance attributes. 
Developing products, services and vertical applications for the future digitized society in the 6G era requires a 
multidisciplinary approach and a re-definition of how we create, deliver and consume network resources, data 
and services for both communications and sensing purposes. This development will change and disrupt the 
traditional business models and ecosystem roles of digital service providers, as well as open the market for key 
stakeholders in the 6G era like digital service operators, cloud operators and resource brokers. Business value-
capture in the 5G evolution and 6G eras requires understanding the dynamics of platforms and ecosystems. In 
this respect, the New Initiative should enable the execution of services across multiple heterogeneous and 
seamlessly inter-working domains over public and non-public network infrastructures with intelligent and secure 
sharing of resources and virtual functions, as enabler for new business models and value creation between 
MNOs, MVNOs, telco brokers, OTT and edge service providers, incumbents and verticals. Its outcomes should 
provide significant solid ground and insights towards defining the subsequent SNS phases. It should consistently 
aim at providing the necessary data and analysis to defining the needs and research required toward reaching 
6G and expanding its capabilities. 
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To support new services and meet future needs, the future 6G platform should become more versatile. 
Moreover, an aspect with the potential of leading to a revolution is that the network will go “beyond 
communications”. A revolution may come, as the 2030 networks will not only provide connectivity and deliver 
data, but will also expand their scope by processing data, generating insights, and delivering additional / valuable 
services:  

 Compute services to applications in need of data processing, storage, and management 

 Intelligence services such as AI functionality, analysis, and optimization 

 Spatial/temporal data such as awareness and localisation of objects and surroundings, mapping, and 
synchronisation.  

This is the expanded role of 6G networks as a versatile platform interfacing with applications and responding to 
a broad range of needs is illustrated in Figure 1. 
The New Initiative may also address implementation aspects of the 6G platform and encompass a full scope 
consisting of: 
Defining use cases, services, and requirements, ensuring the value for society 

 Designing the platform and system, ensuring global impact on 6G development 

 Assuring technology readiness in critical areas, ensuring EU strategic autonomy. 
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4 Participation to 5GPPP Working groups 
5G SOLUTIONS fully supports the 5G-PPP where public and private actors cooperate in implementing 
technological priorities in 5G. 5G SOLUTIONS participated in this effort by bringing researchers and industrial 
organisations together in a determined and focused consortium. 

The 5G-PPP has as goal to deliver solutions, architectures, technologies, and standards for the ubiquitous next 
generation communication infrastructures of the coming decade. Under its umbrella there are several working 
groups, where the work of projects and other stakeholders converges upon the identification of shared issues 
and development of supported program level positions on technical and strategic items.  

The participating 5G SOLUTIONS partners shared their strategies and possible solutions for this issue and found 
that the approaches were so different that the solution for one side was not useful for the other. 
This point stresses how relevant the inter 5GPPP collaboration activity is to the project’s verticals to align and 
define common strategies to set up the UCs and generate useful knowledge especially for future research and 
business initiatives. 

The project in WP9 identified the main WGs to liaison with the project and nominated people to take the liaison 
role with them, as reported in Table 3 - Interaction with 5G-PPP WGs and main liaisons 

1.  

 
 

 Relevance Activity Contribute to Liason 

Test, measurements 
and KPIs validation High Medium Validated KPIs NOVA 

SME Medium High External SMEs PIIU 

Pre-Standardization Medium Low SDOs releases TIM 

Vision & Societal 
Challenges 

Medium Low 5GPPPWhite 
Papers 

TNOR 

Software Networks 
High Medium 

5GPPPWhite 
Papers TNOR 

Task Force on 
mapping the vertical 
KPIs to network KPIs  

 

High High 6G White Paper NOVA 

Security 
Medium Low 

Real field 
experience EBOS 

Trials 
High Low 

5GPPP White 
Papers CTTC 

Business Validation 
sub WG High Medium IEEE TNOR 

Table 3 - Interaction with 5G-PPP WGs and main liaisons 
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4.1 Test, Measurement and KPIs Validation WG  
The Test, Measurement, and KPIs Validation (TMV) Working Group research interests are in following research 
areas and technology domains: 

 Testing KPI definition, KPI sources, collection procedures and analysis, 
 Testing frameworks (requirements, environment, scenarios, expectations, limitation) and tools, 
 Testing methodologies and procedures, 
 KPI validation methodologies, 
 Testing lifecycle (i.e., testing execution, monitoring, evaluation and reporting) 
 Common information models for 5G Test and Measurement (T&M). 

5G SOLUTIONS supported this WG by offering Testing as a Service (TaaS) insights to allow for the automated 
execution and evaluation of network-oriented and/or service-oriented testcases, based on high-level test plan 
descriptions of the intended experiments, and based on the experimentation service principals. 5G SOLUTIONS 
KPI Visualisation Tool can be used for real-time visualization of the experimentation status is supported during 
this stage. 

Developing testing tools is an essential part for 5G networks because of the softwarization that has created a 
large number of new parameters that can affect the overall network performance. Constant software updates, 
optimization of NFVI parameters are only two examples of the huge number of possible use cases. Therefore, 
testing is an important tool for guaranteeing the Service Level Agreements (SLAs) for the various vertical services 
and TaaS is expected to play a major role in the 5G softwarized network16

By simplifying the testing operations and providing an interface to connect to the Continuous Integration / 
Continuous Deployment (CI/CD) pipelines of the MNOs NetOps, TaaS is promising a stable performance delivery 
while maintaining under control (or even reducing) the operational expenditures.  

The most common method for testing methodology is the employment of Testcase Templates for System Under 
Test (SUT) experiments that can be used for measuring and validating the 5G network performance testing. A 
Testcase template is a document that defines all the needed information (e.g., inputs, hardware and software 
resources) and specifications (e.g., execution steps, testing procedure) to complete SUT experiments. It is also 
used to register the results of the experiments and monitor the KPIs of the whole experimental process. 

The first essential step for creating the needed Testcases is to identify which KPIs shall be stressed by the test. 
The priority was, for the TMV working group, to identify those technical KPIs that were supporting the 5G PPP 
contractual KPIs validation17. The initial identified KPIs support mostly the following two contractual KPIs:  

 P1: Providing 1000 times higher wireless area capacity and more varied service capabilities compared to 
2010. 

 P4: Creating a secure, reliable and dependable Internet with a “zero perceived” downtime for services 
provision. 

In practice, those two contractual KPIs can be translated in a series of Technical KPIs18, as displayed in Table 
below. 

 

 
16 5G PPP TMV White Paper 2019, “Validating 5G Technology Performance Assessing 5G architecture and Application Scenarios", 
https://5g-ppp.eu/wp-content/uploads/2019/06/TMV-White-Paper-V1.0-03062019.pdf 
17 ETSI Zero touch network and Service Management (ZSM) Industry Specification Group (ISG), https://www.etsi.org/technologies/zero-
touch-network-service-management 
18 5G PPP TMV White Paper 2021, “Basic Testing Guide A Starter Kit for Basic 5G KPIs Verification”, 
https://doi.org/10.5281/zenodo.5704519 
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Type KPI Name KPI Measurement Points 
5G PPP 

KPI Validated 

SLA Minimum Expected 
Upstream Throughput 

UE transmitting IP packets to the N6 
interface 

P1 

SLA Minimum Expected 
Upstream Throughput 

UE transmitting IP packets to the N6 
interface 

P1 

SLA Maximum Expected Latency RTT of UE IP packets transmitted to the 
N6 interface 

P1, P4 

SLA Network Reliability Transport layer packets are lost between 
the UE and the N6 interface 

P4 

SLA, Technology 
Validation 

Quality of Experience Measured at the UE side at application or 
application API level 

P1, P4 

Technology 
Validation 

UL Peak Throughput Single UE transmitting IP packets to the 
N6 interface 

P1 

Technology 
Validation 

DL Peak Throughput Single UE transmitting IP packets to the 
N6 interface 

P1 

Table 4 - Technical KPIs 

 

4.2 SMEs Involvement WG  
SMEs are important stakeholders in the overall development chain towards future communication networks[2]. 
In particular, the development of innovative applications – that is an essential part of use cases validation 
approach – requires heavy SME involvement. 

High-tech SMEs will be early adopters of 5G technology and will build the future market for innovative, advanced 
next-generation services.  

These concepts are the main drivers of 5G SOLUTIONS contribution to the NetworldEurope SME Working Group. 

These arguments led to include the activities planned in WP9 task T9.2 that will enable us to identify the right 
stakeholders. In particular, awareness campaigns covering external experts and networking events were 
organised. The consortium attempted to align such events with relevant pre-scheduled 
conferences/exhibitions/trade fairs/workshops/webinars to raise awareness to interested 3rd party 
experimenters with an overall aim to organise with 5G stakeholders (i.e. developers of 5G applications,  
experimenters from SMEs and spin-off of research institutes), who are willing to contribute to the project’s 
experiments, to (a) create and submit their own development idea, (b) submit their ideas on how to best exploit 
5G SOLTIONS results through innovative and business-relevant models, (c) have the opportunity to onboard their 
own  applications and experiment with the 5G SOLUTIONS experimentation facility, using the workflow described 
in the GANNT.  The call for ideas was published at the project’s website and highly advertised through the 
project’s and partner’s social media channels. The external 3rd parties/SMEs with the best ideas will be selected).  

The 5G SOLUTIONS engagement in the SMEs WG will was assessed through direct evaluation of targets. Focus 
was placed on attracting, onboarding and engaging external SMEs, including start-ups and (public/private) 
research spin-offs during the networking events, and on selecting the best innovative ideas based on a set of 
pre-defined criteria. A multi-stage involvement process to reach adequate participation was followed. 

The above activities brought by 5G SOLUTIONS contributed to increase SME participation in 5G PPP; this 
participation in the Program has been increasing in 2020 to reach and even exceed the original objective of 20% 
participation defined as a KPI of the programme. According to the H2020 dashboard the participation of SMEs in 
the 5G PPP has reached 21.95% of EU funding, representing a total of 156.3 M€. SMEs have contributed to 
24.43% of the total participation in 5G PPP projects, i.e., 426 SME participations out of 1,744. There were 738 
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unique SME participations. It is worth noting that 65% of the SMEs participated in 1 project, and 35% in 2 or 
more projects. Besides, the level of participation of SMEs in RIAs and IAs is similar. The interest of the SMEs in 
the 5G PPP and more generally in H2020 and in the upcoming Smart Networks & Services (SNS) Partnership 
planned for Horizon Europe, has increased throughout the year. Membership in the Networld2020 SME Working 
Group has increased by 17% during the year 2020, reaching 200 members, out of which 170 are SMEs. The SME 
Working Group was keen to contribute to the upcoming SNS Partnership, releasing in December 2020 a position 
paper highlighting recommendations, comments, and questions from SMEs in relation with SNS. The SME 
contribution was conveyed and considered by the 5G IA Board and the 5G IA Vision WG sub-group working on 
the draft of the 1st SNS work programme. 

The SME-related web pages on the NetWorld 202019 web site were revisited and updated, supporting the 
achievement in terms of participation in the 5G PPP, as highlighted above. A new “SME WG” web page was 
created. The “Find the SME you need” web page was updated a couple of times during the year. Not only does 
it include information on more SMEs than before, but it is also possible to sort SMEs by technological expertise 
or by knowledge of vertical sectors. New success stories have been released. 

In addition, there were also a couple of updates of the “European SME Expertise in 5G and Beyond”20 brochure. 
Information on European SMEs is now included in the brochure21, along with significant success stories, most of 
which are related to the participation of SMEs in 5G PPP projects. It is worth noting that the SME brochure has 
been downloaded more than 1,000 times, showing its interest among all stakeholders. 

4.3 Pre-standardization WG  
5G SOLUTIONS is very active in standardization, focusing on collecting requirements from Verticals to be 
translated into requirements for new releases of 3GPP.  The Pre-standardization working group is a fundamental 
table to promote 5G SOLUTIONS workshops (2 have been organized, coordinating with the WG) and to present 
the results, periodically. In this context 5G SOLUTIONS made a presentation in the WG on 28th May, reporting 
the Verticals’ requirements for 3GPP Rel.18, as resulting by a workshop.  

Another specific workshop – promoted by the 5GPPP/6G IA - on standardization has been organized the 30th of 
June 2022. 

The working group of pre-standardization is focusing now on the evolution of the release 17 toward the following 
release 18. 

The main work carried out on standardization during the first phases of the 5G infrastructure deployment, has 
been centred on the experimentation and validation of the 5G technology infrastructure related with diverse 
industrial sectors.  

 
19 https://www.networldeurope.eu/sme-wg/ 
20 https://bscw.5g-ppp.eu/pub/bscw.cgi/d119698/SME-A5-brochure-final-web.pdf 
21 https://bscw.5g-ppp.eu/pub/bscw.cgi/d391067/2021-01_5G_SME_Brochure.pdf 
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Figure 1 - 3GPP releases addressed by 5G SOLUTIONS 

 

The participating 5G SOLUTIONS technical partners interchanged their strategies and possible solutions for this 
issue and found that the infrastructure configuration was so different that the solution for one side was not 
useful for the other. 
This point stresses how relevant the standardization activity will be for all 5G SOLUTIONS sectors to align and 
define common strategies to set up the UCs and generate useful knowledge for more projects developed in the 
future. 
The participating technical partners interchanged their strategies and possible solutions for this issue and found 
that the infrastructure configuration was so different that the solution for one side was not useful for the other. 
This point stresses how relevant the standardization activity will be to the 5G market in order to align and define 
common strategies to set up the UCs and generate useful knowledge. 

The 5G-PPP is a joint initiative between the European Commission and European ICT industry (ICT manufacturers, 
telecommunications operators, service providers, SMEs, and researcher Institutions). The 5G-PPP has as goal to 
deliver solutions, architectures, technologies, and standards for the ubiquitous next generation communication 
infrastructures of the coming decade. CTTC and TNOR are both participating in some pre-standardisation working 
groups within 5G-PPP.  

Within the 5G-PPP there are several working groups, where the work of projects and other stakeholders 
converges upon the identification of shared issues and development of supported program level positions on 
technical and strategic items.  

 

4.4 Vision and Societal Challenges WG  
5G SOLUTIONS has (and is) actively contributing to the VSC WG, directly or indirectly (via CSA project 
participation) giving synergies in multiple directions. The VSC WG is structured into so-called Sub-Groups. 
Currently the following SB are active. 

 Smart Networks and Services Vision SG – SNSV SG 
Responsible for the identification and analysis of the most promising technological trends, in 
collaboration with NetworldEurope (SRIA work). 

  Business Validation, Models, and Ecosystem SG – BVME SG 
Responsible for approaches to business validation of novel and emerging use cases in the 5G and 6G 
ecosystem and how to adapt business models. 

  Member State Initiatives in 5G/6G SG – MSI SG 
Responsible for the identification of and liaison with the local member state research and other 
initiatives 
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  Societal Needs and Value Creation SG – SNVC SG 
Responsible for the identification of most pressing societal needs on the one hand and for the 
evaluation of potential contributions to such needs of the novel technology. 

  Portfolio Structuring and Analysis SG – PS&A SG 
Responsible for the structuring and analysis of the research portfolio 

The more important activity from 5G SOLUTIONS side is related to the BVME SG. This is reported in x-ref. 4.10 
below.  

Many 5G SOLUTIONS partners are participating in “The 6G Smart Networks and Services Industry Association” 
(6G-IA)22, which has an ambition to be the voice of the European Industry and Research for next generation 
networks and services. The 6G-IA represents the private sector in both the 5G-PPP and the SNS Joint Undertaking. 
The 6G-IA brings together a global industry community of telecoms & digital actors, such as operators, 
manufacturers, research institutes, universities, verticals, SMEs and ICT associations. The 6G-IA carries out a wide 
range of activities in strategic areas including standardization, frequency spectrum, R&D projects, technology 
skills, collaboration with key vertical industry sectors, notably for the development of trials, and international 
cooperation. 

This WG is organized under 6GIA. The mission of the WG is to develop a consensus in Europe on 5G systems with 
respect to infrastructures and services based on identification of vertical application domains which would 
benefit from 5G and their associated challenges and requirements. One sub-group in the WG is addressing 
Business Validation, Models and Ecosystems. It is currently working on a white paper on 5G /6G Business models. 
It has also submitted a workshop proposal on these topics to EuCNC 2022. 

The WG was a main contributor to a white paper published in June 2021 describing a European Vision for the 6G 
Network Ecosystem23. The White Paper explains how 6G is expected to play a key role in the evolution of the 
society towards the 2030’s, as the convergence between the digital, physical and personal worlds will 
increasingly become a reality. 6G is assumed to bring a new era in which billions of things, humans, and 
connected vehicles, robots and drones will generate Zettabytes of digital information. 6G will be dealing with 
more challenging applications, e.g., holographic telepresence and immersive communication, and as such meet 
far more stringent requirements than 5G. Furthermore, 6G will support the European Green Deal’s objective of 
reaching climate neutrality for Europe by 2050. Key features of 6G are assumed to include intelligent connected 
management and control functions, programmability, integrated sensing and communication, reduction of 
energy footprint, trustworthy infrastructure, scalability, and affordability. The 6G architecture should be 
sufficiently flexible and efficient so as to enable easy integration of everything, i.e., a network of networks, joint 
communication and sensing, non-terrestrial networks and terrestrial communication, encompassing novel AI-
powered enablers as well as local and distributed compute capabilities. From 5G IA’s point of view it is considered 
a major milestone as input to the new ‘Smart Networks and Services’ (SNS) European Partnership framework of 
the Horizon Europe program. 

By September 2021 the sub-group published a whitepaper called 5G Ecosystem24. This white paper discusses the 
ecosystem as a prerequisite for value creation, as well as identifies stakeholders and how they can get return of 
investment as potential awards for their engagement. The white paper describes an ecosystem as a complex 
network of interacting cross-industry actors who work together and are dependent on each other to define, build 
and deliver value creating customer solutions. The 5G ecosystem is considered in two main aspects: 1) the 
network service provisioning aspect and 2) the vertical sector service consumption aspect. In the 5G provisioning 
ecosystem, the needed services are mapped to roles that are expected to deliver these services. In the context 

 
22 https://6g-ia.eu/  
23 https://5g-ppp.eu/wp-content/uploads/2021/06/WhitePaper-6G-Europe.pdf  
24 https://5g-ppp.eu/wp-content/uploads/2021/09/White_paper_5G-Ecosystems_1-0-final.pdf  
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of 5G vertical enterprise customers, a large number of actors can assume complementor roles and are often 
competency specific to the vertical sector they act in. 

The identified stakeholder groups include 5G industry and research organizations, vertical sectors’ firms, 
complementor firms, as well as organizations and associations of providers and consumers active in the value 
network representing the interests of a larger collection of firms and organizations. Those stakeholder groups 
include both SMEs and larger companies, and whenever relevant academic institutions. In addition, 
standardization organizations, open-source organizations and policy makers are an inherent part of the 5G 
ecosystems, as are governmental agencies at regional, national and European level that support the creation of 
value in the 5G ecosystems though funding or procurement of innovations. 

None of the papers are discussing specific 5G or 6G applications or services with respect to KPIs. 

 

4.5 Software Network WG 
The purpose of this WG is to analyze and address unification and applicability of key research topics related to 
software networking including software defined concepts, infrastructures, systems and components for wired 
and wireless networks, including networked clouds, IoT and services, i.e. SDN and Network Function 
Virtualization (NFV) as developed and promoted by the 5GPPP projects. The latest White Paper from this WG, 
released February 2020, is called Cloud Native and 5G Verticals’ services25 depicting the three phases to evolve 
from Virtual Network Functions (VNFs) to Cloud-Native Functions (CNFs). 

Another paper focusing on software networks is Edge Computing for 5G networks26 prepared and published 
February 2021 by 5GPPP Technology Board Working Group / 5G-IA’s Trials Working Group. This white paper 
provides 1) a brief introduction to the Edge computing concept; 2) an exhaustive technology review focusing on 
virtualisation, orchestration, network control, and operational frameworks; 3) a discussion about the role of 
security; and 4) an analysis of several business aspects around the Edge ecosystem. Moreover, the white paper 
provides an in-depth analysis of Edge solutions that have been selected, deployed and validated by 17 different 
EU-funded 5GPPP projects.  

The latter White Paper may be relevant to 5G SOLUTIONS especially with respect to Chapter 4 discussions of 
actor, business and competitive aspect related to Edge computing. 

A White Paper called Service performance measurement methods over 5G experimental networks27 was 
published in June 2021. This white paper analyses the 5G-PPP projects’ UCs of various verticals with respect to 
their respective performance KPIs and their mapping to the 5G network KPIs. The scope is to identify the 
potential impact on the service performance and the perceived user quality. The white paper is addressing UCs 
from the M&E domain as well as Smart Cities & Utilities, Transportation, Automotive, Agriculture & Agri-food, 
Smart (Air)ports, Energy and E-health & Wellness.   

The described methodology and metrics are similar to what is being applied in 5G SOLUTIONS. Additional 
considerations are included regarding the following: 

 areal density of devices and their demand of capacity with respect to edge and core network 
functionalities  

 HD applications in vehicles 

 
25 https://5g-ppp.eu/wp-content/uploads/2020/02/5G-PPP-SN-WG-5G-and-Cloud-Native.pdf  
26 https://bscw.5g-ppp.eu/pub/bscw.cgi/d397473/EdgeComputingFor5GNetworks.pdf  
27https://5g-ppp.eu/wp-content/uploads/2021/06/Service-performance-measurement-methods-over-5G-experimental-
networks_08052021-Final.pdf 
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Another White Paper called Delivery of 5G Services Indoors28 was published in 2021. It discusses special issues 
related to indoor environments such as manufacturing halls offices, shopping malls and commercial buildings 
but also environments in the M&E sector and residential spaces with wireless connectivity of appliances and 
devices in the home. Some of these spaces are exhibiting very high requirements in terms of device density, high 
accuracy localisation, reliability, latency, time sensitivity, coverage and service continuity. The white paper also 
introduces the first KPI achievements in this context. 

In the frame of this 5GPPP WG Telenor Research is contributing to the One6G initiative, which brings together 
partners from various research/technological areas and vertical domains, facilitating partnerships for 6G 
solutions targeting economic and societal needs.  

In 2021 One6G released a 6G vision paper and organized a One6G Summit for all stakeholders where Telenor 
Research, among others, presented overall visions for 6G. Telenor is engaged in One6G’s WG1 and contributing 
to a whitepaper on 6G use cases and requirements.  

 

4.6 Task Force on mapping the vertical KPIs to network KPIs  
The Scope of this activity is to map the KPIs of the various ICT-19 project and other verticals, which are 
stakeholders belonging to an industrial sector and consuming services, to actual 5G network KPIs. NOVA 
undertook to coordinate this task, with the first step being the definition of the state of the art (TMV core KPIs, 
NGMN pre-commercial trials, etc.). The methodology also included the definition of the vertical categories of 
interest, according to the participating ICT-19 projects, with 7 verticals identified. Those verticals are: 

 Smart Cities and Utilities 
 Transportation 
 Automotive 
 Media and Entertainment 
 Agriculture and Agri-food 
 Smart (Air)Ports 
 E-health and Wellness 

The next step was to catalogue the vertical KPIs of the above to create a vertical KPIs register and then finally 
follow a top-down approach to formalize the and map the vertical KPIs to the 5G network ones. This Task Force 
include contribution from 8 projects related to 5G which are the following: 

 5G SOLUTIONS 
 5G Growth 
 5G-Vinni 
 5G Victory 
 5G Heart 
 5G Mobix 
 5G CroCo 
 5G Drones 

Those activities resulted in two white papers under the same title, “Service performance measurement methods 
over 5G experimental networks”. The first one is the shorter version (DOI:10.5281/zenodo.4748482, 
https://zenodo.org/record/4748482) which includes a concise summary of the above activities, with the second 
one ( DOI:10.5281/zenodo.4748385, https://doi.org/10.5281/zenodo.4748385) providing more details for each 
vertical and the methodology applied. Finally, contributions were made to the 5GPPP Architecture Working 
Group’s View on 5G Architecture and more specifically in Chapters 5 and 7. The contributions in Chapter 5 

 
28 https://5g-ppp.eu/wp-content/uploads/2021/09/Delivery-of-5G-services-indoors-v1.0-final-2.pdf  
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focused on the innovative Zero Touch Automation (ZTA) component that was developed as part of the 
architecture, while the contributions in Chapter 7 revolve around VNF based UHFM Video broadcasting and on 
demand delivery service.  

 

4.7 Business Validation, Models, Ecosystems (BVME)  
BVME focuses on understanding the market dynamics and on identifying forthcoming market formulations, with 
emphasis on the applicability of ecosystem concepts in 5G and beyond market environments. The objectives are  

 Obtain clearer understanding of existing business motivation and worries  
 Application of ecosystem theory towards revealing challenges not visible at initial business development 

phases  
 Identify business modeling methodologies that are applicable for ecosystem 

The BVME chair is taking part in 5G SOLUTIONS and draw on learnings from the project. More important, 
dedicated 5G SOLUTIONS experts represent the project and have contributed substantially to the BVME 
activities. In the period 2020-2022 two white papers have been published: Business validation in 5G PPP vertical 
use cases (https://zenodo.org/record/3775405#.Ypm1AXZBw2w) and 5G ecosystems 
(https://zenodo.org/record/5094340#.Ypm02XZBw2y). 

  The sub-group has been invited speakers to several workshops to present its work and is arranging a workshop 
at IEEE Globecom 2022 (https://globecom2022.ieee-globecom.org/workshop/ws23-emerging-5g-and-6g-
ecosystems). Currently, the sub-group works with a white paper on business modeling methods in an ecosystem 
context. 

 

4.8 Trials WG 
The Trials Working Group – which is managed by the 5G SOLUTIONS partner CTTC - was launched in the context 
of the 5G Action Plan of the EU Commission. 

The activities carried out by the trial WG are the following: 

 White Papers: Editorship of the Trials WG chair for the section entitled “5GPPP Projects approach to Edge 
Computing” in the white paper “Edge Computing for 5G Networks” 

 Keynote speeches 
 Joint webinars / Workshops 
 Elaboration of the trials and Pilots Brochure: this is a report that collects information from the different 

projects involved in the WG. An evaluation panel of experts selects 10 out of all the received proposals. See 
for example the brochure no.3 released in August 2021 in https://5g-ppp.eu/the-5g-ppp-infrastructure-
trials-and-pilots-brochure-3-is-out/ . Each contribution consists of a two-page flyer including: 1) an overview; 
2) network architecture; 3) deployment aspects; 4) obtained key results and key features brought by 5G 
technology (5G empowerment).  
 

Although the WG is currently defining for final workplan for 2022, there are two activities already scheduled that 
are presented below: 

 5GPPP Trials & Pilots Brochure no.4       
 White paper “Verticals towards 6G: challenges and opportunities”  
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The main reference is 5G PPP Progress Monitoring Report 2020: 
https://5g-ppp.eu/wp-content/uploads/2021/09/5G-PPP-PMR2020_Final.pdf 

5G SOLUTIONS contributed with specific activities as follows:  

 Contribution to the main white paper 
 Presentations of the obtained results in the WG meetings 
 Participation in a joint workshop/webinars 
 Contribution to the brochures 

5G SOLUTIONS participated in four streams with the following objectives: 

 5G Private Trials / Observatory stream  

o Experimentations and trials done on bilateral (Networks Operator-Manufacturer/Vendor), trilateral 
(Network Operator-Manufacturer/Vendor-Vertical stakeholder) and multilateral (Network 
Operator-Manufacturer/Vendor-different stakeholders) basis. 

o Interface between the 5G Private Trials Stream and EU 5G Observatory, defining actions to 
complement the work in the 5G Observatory 

o Provision of feedback and potential up-dates/grades and/or recommendations towards other 
groups such as 5G Verticals Trials & Pilots, 5G Observatory Quarterly Reports 

o Participation in activities or events organized by the 5G Observatory 

 
 5G and towards 6G Verticals stream 

o Extend the scope of this stream to “Verticals towards 6G” 

o Strengthen synergies with the other streams and Working Groups of 5G-IA/SNS 

o Establish regular calls with all 5G-IA/SNS partners interested to play an active role in the Stream 
activities 

o Contribute to all activities of dissemination to international conference to increase the visibility of 
the work of the stream 

 

 5G Trials Cities stream  

o Strengthen the liaison with smart city initiatives in Europe  

o Align and synchronize the 5G Trial Cities and 5G Verticals stream especially on smart city verticals 

o Increase the visibility of smart city trials in Europe 

 

 5GPPP sharing of results  

o Engage European players to contribute to EU SMEs (see specific WG in Chapter 3) and end user 
devices and Apps understanding of where 5G international deployments may go by publishing the 
information gathered about the international tests and pilots 
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4.9 Steering Board  
5G-PPP structure allows for a steering board made up of the mandated project representatives who will decide on 
common actions and initiatives of the programme. 

The steering board meets approximately every 3 months and 5G SOLUTIONS participated in all the meetings. The most 
recent are:  

 9 May 2022 
 14 March 2022 
 24 January 2021 
 29 November 2021 
 27 July 2021 

The role of project, considered as flagship in ICT-19 with its 20 use cases is intrinsically important in the 5G-PPP 
steering board and it permitted to have common initiatives, facilitating tight collaborations with 5Growth and to 
have common booth with 5G-Tours and 5G-Hearth in MWC 2022.     

4.10 Technical Board 
The 5GPPP TB is very active with meetings every month or even more frequently. The regular TB meetings are 
for the Technical Managers (and potentially their deputies), while there are also TB Workshops about every 6 - 
9 months, the latest one on 18th – 19th January. The TB meetings in 2022 have been: 

 13th January 
 10th February 
 24th February 
 17th March 
 7th April 
 28th Apr (with special focus on Security) 
 19th May 
 2nd June 

The regular recurring or specific action points are reviewed and special attention is made where collaborative 
efforts are needed across projects. The 5GPPP Whitepapers that are not handled at the WG level are handled at 
the TB level.  

5G SOLUTIONS is actively contributing to the 5GPPP community via the TB and presented ICT-19 lessons learned 
(on ICT-17 and ICT-19 project collaborations) at the 18th of January WS. While 5G SOLUTIONS has experienced 
some delays in test-bed facility readiness we anticipate the fall of 2022 to be an active period of reporting into 
the TB action points and other collaboration work structures.    

 

4.11 Gender policy of 5G SOLUTIONS  
Our project highly considers the gender dimension and cater for the needs, motivations and differences in the 
requirements analysis. A balanced participation of male and female professionals allows a better requirement 
definition.  

The 5G SOLUTIONS consortium is convinced that, in agreement with the Vade Mecum on Gender Equality in 
Horizon 2020, an ‘in-depth understanding of men and women’s needs, behaviours and attitudes can improve the 
scientific quality and societal relevance of the produced knowledge, technology and innovation’. We recognise 
that the end-users of the 5G SOLUTIONS applications have different characteristics (gender identities, sex, age, 
ethnicity, profession, occupation, education, income, age, interests, household and living arrangements, 
familiarity with and attitudes towards technology, etc.). In addition, we are aware of the role that gender can 
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play with regard to the technologies to be developed. We will systematically analyse the relevance of sex/gender 
when it comes to the different expectations males and females may have towards 5G SOLUTIONS innovation. 
This approach is formally included in the Grant Agreement (GA) and in the DoA. 
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5 Specific initiatives in the frame of 5G-PPP  
This section lists specific actions in the frame of 5G-PPP performed during the lifetime of the project. It includes 
participation in several 5G-PPP white papers and a 5G-PPP brochure and the organization and participation in 
5G-PPP workshops. These activities will be also listed in the deliverables related to dissemination and 
communication activities. 

5G SOLUTIONS participation in 5G-PPP White Papers ordered by date: 

1. ILS and TNOR contributed to the white paper "Business Validation in 5G PPP Vertical Use Cases", 5G 
Infrastructure Association, Vision and Societal Challenges Working Group, Business Validation, Models, 
and Ecosystems Sub-Group, June 2020, 

 https://5g-ppp.eu/wp-content/uploads/2020/06/5G_White_paper_Business-validation-
v1.0a.pdf 

 Link to Zenodo (open access): https://zenodo.org/record/3775405 

2. NOVA, WIT and APPART contributed to the white paper "Service performance measurement methods 
over 5G experimental networks", 5G-PPP TMV, May 2021, 

 https://bscw.5g-
ppp.eu/sec/bscw.cgi/d419814/Service%20performance%20measurement%20methods%20ove
r%205G%20experimental%20networks_08052021%20Final.docx 

 Link to Zenodo (open access): https://zenodo.org/record/4748385 

3. LMI, IBM and TNOR contributed to the white paper: "AI and ML – Enablers for Beyond 5G Networks", 
5G PPP Technology Board, May 2021, 

 https://5g-ppp.eu/wp-content/uploads/2021/05/AI-MLforNetworks-v1-0.pdf 

 Link to Zenodo (open access): https://zenodo.org/record/4299895 

4. NOVA, LMI, TNOR, CTTC and TIM contributed to the white paper “View on 5G Architecture, Version 4.0”, 
5G-PPP Architecture working group, October 2021, 

 https://5g-ppp.eu/wp-content/uploads/2021/08/Architecture-WP-
v4.0_forPublicConsultation.pdf 

 Link to Zenodo (open access): https://zenodo.org/record/5155657 

5. NOVA, LIVEU, TIM, TNOR and CTTC contributed to the brochure “5G Infrastructure PPP Trials & Pilots”, 
August 2021,  

 https://5g-ppp.eu/wp-content/uploads/2021/10/5GInfraPPP_10TPs_Brochure2021_v1.0.pdf 

6. TNOR, CEL and NOVA contributed to the white paper "5G ecosystems", 5G Infrastructure Association, 
Vision and Societal Challenges Working Group, Business Validation, Models, and Ecosystems Sub-Group, 
September 2021, 

 https://5g-ppp.eu/wp-content/uploads/2021/09/White_paper_5G-Ecosystems_1-0-final.pdf 

 Link to Zenodo (open access): https://zenodo.org/record/5094340 
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5G SOLUTIONS participated in the organization of 2 5G-PPP workshops: 

1. AppArt organized 1 special session at the “5G-PPP Technology Board Workshop 2020”. Presentation on 
“Verticals’ KPI testing and validation” by Kostis Tzanettis (AppArt). Online, May 2020. Link: https://5g-
ppp.eu/5g-ppp-technology-board-workshop-2020/ 

This workshop was organized as an online virtual event due to the COVID-19 pandemic. During these 
 two days more than 70 people participated in seven different sessions. The first day started with a 
 session related to the collaboration among infrastructure and vertical validation trials 5G PPP projects. 
 During the second day, several solutions related to the use of Artificial Intelligence and Machine Learning 
 were presented followed by a discussion about their potential impact on 5G networks. 

  

Figure 2 - 5G-PPP Technology Board workshop 2020 

2. 5G SOLUTIONS in collaboration with 11 5G-PPP projects  organized the “5G Private Networks" workshop 
at EuCNC & 6G Summit 2021, June 2021, online. TNOR participated with the talk “Towards efficient 5G 
NPN Readiness and Testing, addressing the Industry 4.0 challenges of SMEs”. 

 

Moreover, 5G SOLUTIONS partners have participated in other 2 workshops organized by third parties: 

1. TNOR and NOVA participated in a 5GPPP Workshop. Technical Committee workshop of 5G-PPP. Málaga, 
Spain, October 2019. Link: https://5g-ppp.eu/newsflash-october-2019/ 

  The Workshop gathered 30+ PPP Phase 2 and Phase 3 (ICT-17 Platforms, ICT-18 Corridors and ICT-19 
 Verticals Plots) projects members and offered a great experience of teamwork / team building, with very 
 active and engaged participation from projects representatives 
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Figure 3 - Technical committee workshop of the 5G-PPP 

2. IRIS participated in a 5G-PPP Workshop. Virtual Workshop of the 5GPPP Technology Board, Online, 
December 2020. Link: https://5g-ppp.eu/newsflash-december-2020/#lien10 

This workshop was organized as an electronic one due to the COVID-19 pandemic. During these two 
 days, the Technical Managers and researchers from multiple 5G PPP projects had the opportunity to 
 participate in eight different sessions. The first day started with a session related to the current status 
 of three white papers that were in preparation in the context of the Technology Board activities while 
 the second day was fully dedicated to the progress of 5G PPP projects with respect to vertical industries.  

  

 
Figure 4 - Virtual workshop of the 5G-PPP Board 

 



D9.4B – External Advisory Board, policy recommendations and joint activities with 5GPPP projects report 

 

 
© 5G-SOLUTIONS, 2022  Page | 31  

 

6 Collaboration with other 5GPPP projects  
6.1  5G EVE  

5G EVE is the European 5G validation platform for extensive trials. It is one of three 5G PPP infrastructure projects 
started on 1stJuly 2018 and finished on 30th June 2021. 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. 

With the aim to simplify and high level clarify, we can consider that 5G EVE represents the network operator, 
while 5G SOLUTIONS is the customer, or better, a set of customers, i.e., vertical use cases using the 5G EVE 
infrastructure as a platform. However, as in all simplifications, the "naive" picture we have just drawn is useful 
to give an idea but does not fully represent reality. 

In fact, as per the mandate of the ICT-17 projects to which it is part, 5G EVE has made the 5G connectivity 
necessary to perform its experiments available to 5G SOLUTIONS, but there have been intense discussions 
between the two projects to be able to exploit the 5G-EVE infrastructure (Italian site) in order to better 
accommodate the tests on the 5G SOLUTIONS living lab 2 (Smart Energy). 

The Italian site facility offers different radio environments for testing with dedicated core networks; the current 
3GPP release is 15 NSA architecture. Radio and Core network are based on Ericsson equipment. The facility is 
multi location, interconnected by high performance links (via TIM transport network or dark fiber). A service 
cloud (hosted in Politecnico di Torino, one of the 5G EVE consortium) is available. It is based on Openstack and 
onboards the chains of Virtual Network Functions and Physical Network Functions from an Inter-Working Layer 
catalogue. It consists of three physical servers. The first one is acting as service server container, where all the 
services related to 5G EVE platform, related to the Politecnico di Torino site are instantiated. The other two 
servers are configured as OpenStack Compute nodes, where the VNFs are executed.  

It is important to note that 5G SOLUTIONS has used 5G EVE platform and facilities, also after the conclusion of 
5G EVE. Thanks to common Partners (e.g., TIM and Ares2t) between the two projects, it has been possible to 
maintain alive the platform and, in some case, using 5G SOLUTIONS effort, also to extend some functions being 
relevant for the solutions developed in the living lab.  

One of the most important extensions is the demonstration to reach requirements (KPIs) of end-to-end latency 
(< 30 ms) and the integration with a complex commercial orchestrator (CDSO) and the sophisticated KPIs 
visualization system. Specifically, to the multi living lab the extension is even bigger because 5G SOLUTIONS is 
experimenting the possibility of running two different tests over the same space released by 5G EVE, also 
together with other Projects (5GROWTH and 5G-TOURS). Currently 5G EVE has not the possibility to have distinct 
network slices in the test bed, according to Release 15 and no further development in this sense are expected 
for the moment being. In any case 5G SOLUTIONS facilities is studying how to run experiments in an architecture 
where slices will be possible (e.g., Rel. 16 as soon as available).     

6.2  5G MediaHUB  
The collaboration between 5G SOLUTIONS and 5GMediaHUB, is in a technical level, where knowledge from the 
implementation of the 5G SOLUTIONS Key Performance Indicators Visualisation System (KPI VS) was utilised and 
expanded to support the implementation of 5G MediaHUB Experimentation Portal. That was feasible due to the 
fact that both projects have common partners EBOS and APPART have major technical role in the implementation 
of both 5G SOLUTIONS KPI VS and 5GMediaHUB Experimentation Portal. 

6.3  5GROWTH 
5GROWTH is an ICT-19 project with some similarities with 5G SOLUTIONS, but also it is in some way 
complementary. The pilots considered by 5GROWTH are:  
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 Industry 4.0 – These pilots deal with car manufacturing, aiming to demonstrate innovations and 
advantages by the adoption of 5G.   

 Transport – In this Pilot 5GROWTH focuses on a particular use case: the automation of crossing level. In 
this use case, the adoption of 5G leads to the automation resulting not only in economic savings, but in 
reduction of accidents.  

 Energy – close to the theme of smart grids.   

From a technical point of view, despite being applied to completely different sectors, the ideas introduced by 
5GROWTH industry pilots are like UC1.1 and UC1.2 and 5GROWTH pilots about Energy are similar to 5G 
SOLUTIONS UC2.3. These similarities necessitated close contacts between the two projects and exchanges of 
ideas, facilitated by the 5G-PPP working groups and by partners working in both projects. 

Another point of contact between the two projects has been about economic evaluations. We realized that WP1, 
and T1.2 of 5GROWTH, is working on economic evaluations on the main Pilots and they released D1.2 (August 
2020) containing some preliminary economic figures demonstrating the economic benefits of the 
implementations of the solutions envisaged by their project.  

It is not a subject where 5G SOLUTIONS leverages on 5GROWTH results rather than a collaboration in the 
participation of 5GROWTH members to the 5G SOLUTIONS pre-standardization workshop, resulting in a 
contribution to 3GPP. 

6.4 5G-Tours  
5g-Tours is another ICT-19 project aiming at demonstrating the ability of 5G to support multiple vertical use cases 
concurrently on the same infrastructure.  The main themes of the projects are: 

 The touristic city: The visitors of museums and outdoor attractions are provided with 5G-based 
applications to enhance their experience while visiting the city, considering also VR/AR applications to 
complement the physical visit with additional content, involving interactive tactile communications.  

 The mobility-efficient city: Mobility to reach and move inside the city is made more efficient and 
comfortable.  

 The safe city: 5G technology greatly improves the safety in the city by providing means to better assist 
health-related care in all the phases of an incident, ranging from the health monitoring for prevention 
and early detection, to diagnosis and intervention at the ambulance, and surgery at the wireless 
operation room in the hospital. Also, 5G enables monitoring and remote assistance to tourists from their 
home country. 

Even if the us cases considered in 5G-Tours are sometimes different w.r.t. what dealt in 5G SOLUTIONS, it has 
been really interesting to collaborate, facilitated by the presence in both projects by common partners (TIM and 
Ericsson)  

The main collaborations have been done by a workshop, organized by 5G SOLUTIONS, where experts from 5G-
Tours have been invited, resulting in the definition of some requirements from 5G in 3GPP, mainly devoted in 
the field of Broadcasters.  

In addition, Verticals (and the related use cases) of both projects require challenging requirements in terms of 
performance (latency, coverage, bitrate). Several times we joint our experiences in order to find solutions for 
innovative architecture of 5G network able to guarantee the KPI required by the use cases.  

Finally, 5G SOLUTIONS and 5G-Tours participated in a common TM Broadcast International, #80, April 2020. Link: 
https://issuu.com/daromedia/docs/tmbroadcastmagazine80, thanks to the presence of LiveU in both projects.  
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Figure 5 - TM Broadcast International Press Release 
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7 Annex I: Initial Questionnaire for the Members of the External Advisory 
Board 

 

The following table describes the initial questionnaire for the EAB Members. 

We report in this annex the typical answers received by the EAB Members. 

5G SOLUTIONS QUESTIONAIRE  
 
To better assess the impact, exploitation and sustainability potential of the 5G SOLUTIONS activities 
and results, we kindly ask you to give us your feedback. Your answers to the following questions will 
be valuable input for us, but also for planning related activities in Horizon Europe. 
  
The questionnaire consists in 6 questions and typically takes less than 10 minutes to complete. 
  
Project outcomes: 5G SOLUTIONS has achieved numerous results, which are documented in our 
news section à https://www.5gsolutionsproject.eu/dissemination/  
  

1. Which of the following innovation/s from the 5G SOLUTIONS end-to-end experimentation 
platform do you think is/are the most challenging to succeed with?  
Please consider both the Telco, the Vertical and the Solution provider / Vendor point of view.  
  

 5G Services 
 Vertical-specific services, enabled by 5G 
 New Business Models (Product strategy) 
 Delivery method or channel 
 Cost structure 
 Target client base 

Please elaborate as you see needed for clarity in your answers: 

New Business Models (Product strategy) are very challenging as they affect all of the other points 
and entail including new actors in the value chain. Whereas technical evolutions are incremental a 
new business model usually entail a market, delivery, client and cost structure that is not business 
as usual and requires competencies that are typically not in the existing delivery group. For example 
selling a new 5G enabled IoT application for a Smart City application where the provider was not 
involved may highlight the need for a series of competencies that were not in the organisation. 
(Salesmen in the public administration that have technical knowledge of the domain while having 
business knowledge of business models like PPPs) 

  

2. Do you envisage a continuation of the 5G SOLUTIONS’ end-to-end strategy for piloting and 
demonstration in new areas, even beyond 5G? If yes, Please select the one most interesting:  
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 No, I don't envisage the continuation of the strategy 
 Innovative Services 
 Network access improvements 
 Delivery methods or channels 
 Business models 
 Spectrum efficiency 

  
Additional comments (optional) 

I would expect to see evolutions beyond 5G focused in the competency areas already being 
developed in the industrial automation, Energy, Public administration, transport and media and 
entertainment  

  

3) In order to sustain a platform such as the 5G SOLUTIONS, rank the following potential sources 
of income according to their relevance (1 = lowest, 5 = highest) 

 Market, i.e. customers paying in a commercial setting (___5____) 
 Internal Funding, i.e. partners in 5G SOLUTIONS  (____3___) 
 Venture Capitalists/Angel Investors    (___4____) 
 Public Authorities (National/Regional)   (___2___) 
 Public Authorities (EU)     (____4___) 
 International Organizations (Lindt, Gates, etc.)  (____1___) 
 Other 

  

Additional comments (optional) 

  

  

4) Rank how severely each of the following external bottlenecks could compromise the ability to 
achieve the required sustainability (1 = lowest, 5 = highest) 

  IPR limits adaptation      (____1___) 
  Legal         (___4____) 
  Insufficient Standards      (___4____) 
  Insufficient Regulation      (____3___) 
  Financing         (____5___) 
  Workforce's skills       (____4___) 
  Trade issues (between MS, globally)     (____3___) 

       Others (explain ____________________________________) (_______) 

Please elaborate as you see needed for clarity in your answers: 

5) What would be the most appreciated additional services that an end-to-end platform such as 5G 
SOLUTIONS could offer?  (1 = least, 5 = most) 
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 Investor readiness training 3 
 Building and preparing 5G community 1 
 Build trust between related parties 1 
 Investor introductions 4 
 Business model design 4 
 Business plan development 5 
 Expanding to more markets 2 
 Legal advice (IPR or other) 4 
 Mentoring 2 
 Partnership with other company (technology or other) 3 
 Incubation 2 
 Start-up accelerator 2 
 Other 

  

6) Do you believe initiatives like 5G SOLUTIONS should be financed in the upcoming Horizon Europe 
Program? *  

  
 Yes, the technical results are promising. 
 Yes, the project has identified value propositions that are important and commercially 

interesting to address 
 Yes, addressable markets seem attractive 
 Yes, but with some reservations (please provide comment) 
 No, it is not valuable in terms of technical results 
 No, it is not possible to demonstrate clear value propositions 
 No, it is not valuable in terms of market interests 
 No, because of some considerations (please provide comment) 

  
  
 

  

 


