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1. Explanation of the work carried out by the beneficiaries and Overview of 

the progress  

1.1 Objectives 

Objective 1: Upgrade the 5G experimentation potential in Europe, through the design, development, 

and release of an open 5G experimentation facility that will materialise network programmability and 

will expose standard 3GPP APIs (currently studied by 3GPP SA6) to enable automated NetApp 

validation tests. 

The design, development and first release (i.e., release A) of an open 5G experimentation facility i.e., 

the EVOLVED-5G facility, which addresses the realisation of network programmability through the 

exposure of standard 3GPP APIs for NetApp creation, development, validation, certification and 

eventually publication to the market, is recognized as one of the fundamental achievements of the work 

carried out during the first period of the project. The software components of the first release of such 

facility are already available in the project’s GitHub repository, while the specific 3GPP APIs that the 

facility exploits are the 3GPP NEF (Network Exposure Function) and 3GPP CAPIF (Common API 

framework) APIs through the related tools, NEF emulator and CAPIF API services, developed during 

the current reporting period (P1). 

All the developments towards the first release of the facility, have been based on: 

• An initial experimentation blueprint or reference architecture (reported in D2.1 and D2.2, 

while its final version will be provided in the second reporting period (P2)), that the consortium 

produced by the conceptualization of the necessary means, tools, components, and processes 

required towards: 

o Creating on top of the 5G facility a "NetApp ecosystem", where third party developers 

and SMEs can take advantage of the 5G programmability, and 

o Providing a detailed illustration of the “NetApp lifecycle”, i.e., all the necessary 

phases – Development/ Verification, Validation, Certification and Publishing – each 

NetApp shall go through, until the eventual release to the market.  

• An initial set of business and technical requirements (see D2.1,) that were essential both for 

the design phase of the blueprint architecture (WP2) and the implementation process for the 

NetApps of the project (WP4) by taking into account 4 main dimensions of requirements: a) I4.0 

third-party business requirements, b) 5G network infrastructure requirements, c) Compute and 

Data infrastructure requirements and d) NetApp lifecycle requirements. 

• The onboarding and evolution of the Málaga and Athens 5G platforms (see D3.1). Both 

platforms define the underlying network infrastructure that provides the EVOLVED-5G facility 

with a) the necessary resources needed for instantiating NetApps in a Kubernetes environment 

and b) the automation capabilities needed for validation. Indeed, using as basis the Keysight 

TAP toolkit already available in the two platforms, specific components of the platforms were 

upgraded like the ELCM (Experiment lifecycle manager) as well as the Dispatcher (for service 

validation and onboarding), preparing next steps for specific performing evaluations in the two 

platforms. 

Objective 2: Materialize the openness of 5G to vertical industries by creating a NetApp development 

and verification environment, i.e., a workspace/SDK for third-parties, which will embrace the principles 

of continuous integration and continuous delivery (CI/CD) and adopt the software architecture used for 

microservices. 

https://github.com/EVOLVED-5G/
https://github.com/EVOLVED-5G/NEF_emulator
https://github.com/EVOLVED-5G/CAPIF_API_Services
https://evolved-5g.eu/wp-content/uploads/2021/11/EVOLVED-5G-D2.1_v1.4.pdf
https://evolved-5g.eu/wp-content/uploads/2021/11/EVOLVED-5G-D2.2-v1.0_final.pdf
https://evolved-5g.eu/wp-content/uploads/2021/11/EVOLVED-5G-D2.1_v1.4.pdf
https://evolved-5g.eu/wp-content/uploads/2022/01/EVOLVED-5G-D3.1-v1.0.pdf
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As described in the DoA, key enabler for the exploitation of 5G capabilities by verticals and third-party 

innovators is the realisation of 5G openness through the exposure of standard 3GPP APIs. Through 

such APIs, the 5G Networks are becoming 5G Programmable Platforms that i) can be monitored or fed 

with data from externals, and ii) can be optimised (at control, management or user plane) by middleware 

software components or NetApps. To support the emerging NetApp ecosystem, EVOLVED-5G facility 

includes the Workspace environment, which facilitates NetApp development, as well as the CI/CD 

framework, which realises NetApp verification, validation and certification tests. 

During the current reporting period, the first release of such a Workspace includes Cloud-driven 

SDK/CLI tools that come with a detailed “how to develop a NetApp” instructions to facilitate third 

party developers (including the development teams of each one of the EVOLVED-5G SMEs) to 

efficiently develop NetApps. The current functionality of the Workspace includes libraries that assist a 

NetApp developer to test the interaction of his/her NetApp with 5G network services and capabilities 

provided by 3GPP APIs exposing 5G core services, as realised by the EVOLVED-5G NEF emulator 

and EVOLVED-5G CAPIF services. Additionally, the SDK allows developers to Build, Deploy and 

Destroy their NetApps in the EVOLVED-5G CI/CD framework (i.e., an environment where automated 

pipelines have been built to enable verification tests). During the first reporting period the framework 

also includes a Dummy NetApp and related tests for testing the proper functionality of workspace tools 

and the interaction with the respective NEF and CAPIF APIs.  

The first versions of the EVOLVED-5G SDK and CI/CD frameworks are described in Deliverable D3.1 

while the upcoming Deliverable D3.2 (expected in M18) will include all the current developments of the 

CI/CD framework. 

Objective 3: Provide the means for enabling the digital market around the NetApps by designing, 

developing, releasing and maintain an active marketplace/App store that will incorporate vertical data 

space interaction (through IDS broker) and store NetApps that are certified by operator-driven 

certification tools. 

The deployment of Non-Public 5G networks in industrial environments is essential for manufacturers to 

gain critical insights for their system and service management procedures, but also to unleash the 5G 

programmability power for optimizing their production processes. Thus, the engagement of EVOLVED-

5G with I4.0 industries is considered as a key for the successful adoption of the proposed EVOLVED-

5G facility, although other vertical industries that are considering 5G-NPN deployments are also 

promising candidates as EVOLVED-5G adaptors. 

Hence, the project aims at something more than the provision of means, procedures and tools for the 

development and verification of NetApps and lays the foundations for the birth of a new digital market 

(i.e., Marketplace) where verticals can have access to previously certified NetApps. 

During the first reporting period of the project, EVOLVED-5G has already implemented and developed 

a first release of the Marketplace, where the necessary mechanisms and basic architectural components 

are provided, so that NetApps can eventually be published once they are certified. The development of 

the first release of the marketplace has been carried out in line with other components of the EVOLVED-

5G facility, teaming up especially with the Open Repository since this will be the fundamental 

component in which certified NetApps will be stored. Growth and development of the Marketplace 

during the first period of the project have been geared towards the integration with Operators Product 

catalogues, hence it has been built using open API definitions from TM Forum. 

https://github.com/EVOLVED-5G/SDK-CLI
https://evolved5g-cli.readthedocs.io/en/latest/
https://github.com/EVOLVED-5G/cicd
https://evolved-5g.eu/wp-content/uploads/2022/01/EVOLVED-5G-D3.1-v1.0.pdf
https://marketplace.evolved-5g.eu/
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Certification of NetApps will take place during next period of the project, however, as part of the 

activities done during the first reporting period towards the fulfilment of the present objective a full 

specification of the certification process and lifecycle has already been done (and have been reported 

in D2.2), including the fundamental certification criteria and relevant tests, leading to the formulation 

of the ‘certification audit list’.  

Obj4 - Objective 4: Provide a clear and quantified contribution towards the 5G penetration in smart 

manufacturing by designing, developing, validating, and publishing innovative NetApps and multiple 

applications on top of them that will cover major business use cases for the factories of the future. 

This objective addresses the development and validation of NetApps that lay in the respective I4.0 pillars 

identified in the DoA, by each one of the SMEs in the consortium. During the reporting period and prior 

to the development of the NetApps, their complementarity has been fully respected at the definition 

phase, while through a set of vertical-related requirements was reassured that the EVOLVED-5G 

facility will be able to support the lifecycle of such NetApps (D2.1).  

The first release (Release A) of these NetApps are described in Deliverable D4.2 (submitted at the 

beginning of P2) and listed in the Github repository of the project, while fundamental principles on their 

functionality and implementation approach was already provided in D4.1.  

 

The full list of NetApps (release A) per pillar can be found in the list below: 

• Pillar 1: Interaction of employees and machines (IEM): 

o Remote assistance in AR NetApp (IMM) 

o Chatbot assistant NetApp (INF). 

o Digital/physical twin NetApp (GMI) 

• Pillar 2: Efficiency in FoF Operations (FoF): 

o CAFA-NetMapper NetApp (CAF) 

o Smart irrigation 5G Agriculture NetApp (UMA). 

o Industrial grade 5G connectivity with assured QoS and integrated SLA/SLS monitoring 

capabilities NetApp (ININ) 

o Anomaly Detection NetApp (ZOR) 

• Pillar 3: Security guarantees and risk analysis 

o Traffic Management NetApp (8BELLS) 

o ID Management and Access Control NetApp (IQB) 

o 5G SIEM NetApp (FOG) 

• Pillar 4: Agility in the Production line infrastructure 

o Teleoperation NetApp (PAL) 

o Localisation NetApp (PAL/UMS) 

Obj5 - Objective 5: Quantify the performance and the flexibility that 5G provides to verticals, though 

a set of vertical-driven measurement campaigns, which will use standard reference points (e.g., the 

NWDAF), target critical network metrics and feed with data a technoeconomic analysis. 

This objective addresses the flexibility that 5G provides to verticals, i.e., the capability to build services 

that take advantage of the interaction with the 5G network at the user, control or management level. In 

the context of EVOLVED-5G it is realised through the NetApps. During the reporting period, an initial 

study of the above-mentioned flexibility has been performed through: 

• The design and execution of network related measurements on the 5G platforms that are 

onboard (Athens and Malaga). Measurements on network KPIs, like delay and throughput, as 

well as service creation time, have been initiated in the context of T5.1. 

• The initial testing of the interaction among the first release of all the project NetApps and the 

5G exposure APIs (as provided by the NEF emulator). These series of tests have been 

performed in the context of NetApp verification process, while during the reporting period 

https://evolved-5g.eu/wp-content/uploads/2021/11/EVOLVED-5G-D2.2-v1.0_final.pdf
https://evolved-5g.eu/wp-content/uploads/2021/11/EVOLVED-5G-D2.1_v1.4.pdf
https://github.com/EVOLVED-5G
https://evolved-5g.eu/wp-content/uploads/2022/03/EVOLVED-5G-D4.1_v2.0-final.pdf
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validation tests have been defined as well. The definition of validation test is provided in D4.2, 

while D5.1 will include the first set of all measurements. 

o For the definition of the validation tests, a test case template has been created, based 

on the existing, and well used in the past, template of the 5GENESIS project. 

• The initial testing of the interaction of a dummy NetApp with the CAPIF APIs, which are 

standard reference points for secure discovery and onboarding of any APIs from any network 

function from network core or RAN. 

• Vertical-specific measurements. More precisely, the CAFA Vertical applications and robots 

were used on top of the Malaga platform, to test: 

o Connection/interaction between a Robot (with 5G modem) to 5G NSA (Non-

Standalone) and SA (Stand-Alone) networks and  

o 4K video streaming over 5G NSA and SA networks directly to the CAFA Video Safety 

Analysis Application (vApp) running on the alaga platform. 

For the measurement campaigns that are performed towards fulfilling this objective, the 5GPPP work 

is monitored and especially the work of TMV WG, which focuses on concepts around the test 

measurement and validation of KPIs. Some contributions have been provided to this WG as well, e.g., 

on the white paper of TMV WG, as reported in WP7 activities.  

Obj6 – Objective 6: Maximise the technological fingerprint and the business potential expected from 

the integration of 5G in manufacturing, through targeted actions (trainings, workshops, and hackathons) 

for building an active community around NeApps development, as well as through an ambitious SME 

acceleration and engagement program (open access to the facility, mentoring events and business 

conferences).                                                               

This objective addresses the materialisation and implementation of an active network of stakeholders to 

adopt and further expand the ecosystem developed in EVOLVED-5G. In this direction, during the 

reporting period an engagement strategy was designed based on the following principles: 

• The development of a coherent and detailed plan of activities, documents and links that allows 

externals to have access to the main points of reference of the project. This detailed plan of 

activities took the form of a series of actions that required strong coordination and alignment 

with the technical progress of the project. The current results of such approach will be listed in 

in the upcoming deliverable D6.1, M19. Targeting especially NetApp developers and SMEs, 

two main group of actions were carried out during the first reporting period, in order to 

implement the above-mentioned engagement strategy: 

o The formation of a developers-oriented community around the development of NetApps 

(i.e., NetApp developers). More precisely, the following activities took place. 

▪ As described in the DoA, an academic approach based on the generation of 

training courses and workshops was designed and implemented. The 

cornerstone for the realisation of the training courses was the creation of 

training-related materials along with clear content structures. 

▪ The production of actual content was organized around the development of a 

detailed workplan that went hand-in-hand with the progress of the project. 

Indeed, training activities were conducted as long as new implementations and 

developments were coming in, and mechanisms for continuous upgrading of 

training material were also designed. 

▪ Following these principles, during the first period of the project several 

training courses took place. To maximize impact and outreach, these courses 

were made available through videos and will progressively be made publicly 

available through UPV’s EDX open platform. 

https://5g-ppp.eu/wp-content/uploads/2022/06/white_paper_b5g-6g-kpis-camera-ready.pdf
https://www.upvx.es/courses
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o The implementation of an SME acceleration and engagement program for SMEs 

around I4.0 businesses to embrace the EVOLVED-5G ecosystem (i.e, SMEs and 

startups community). More precisely, the following activities took place. 

▪ The setup of an acceleration programme was the key enabler. During the first 

reporting period, all the necessary steps for the startup acceleration program 

to be realised have been completed. 

▪ The EVOLVED-5G acceleration programme memo for Startups and SMEs has 

been thoroughly designed. 

▪ An accelerator library of resources (which include courses developed by the 

project) has been developed, enhanced and made available to external 

stakeholders through the marketplace forum feature.  

▪ The widening participation and engagement with Startups and SMEs located 

in countries where EVOLVED-5G does not have presence through 

beneficiaries have also been targeted. 

• The implementation of a dissemination and communication model that would allow 

maximum and widest participation, visibility, and impact. The current results of such 

approach are listed in WP7 deliverables (D7.1 and D7.2). Some of the major related 

achievements are also listed below (also detailed in the WP7-specific section of this report): 

o The concepts of the project have already been received as potential inputs to 3GPP 

standardisation, and especially in the WG of SA2 and SA6. For example, two new 

project-related Study Items have been provided in TR 23.700/99 and TR 23.700/36. 

o The EVOLVED-5G project was the first ICT-41 project to provide a clear 

conceptualization of NetApps in the 5G-PPP, by feeding the related white paper of the 

5G PPP Arch WG. Other contributions have been provided in other six white papers 

while the project has continuous and active presence in 5GPPP TB activities. 

o The project managed to fulfil the dissemination and communication targets that were 

set for the P1 (among them: 4 publications in conferences, 1 book chapter, 17 

presentations in workshops and other for a, and very high activity in the projects social 

media). 

o Already, potential platform-level and SME-level exploitable results have been identified 

as well as an initial IPR Guide & Blueprint has been defined. 

1.2 Explanation of the work carried per WP 

1.2.1 Work Package 1 

Overall progress 

WP1 is the project coordination work-package. Led by TID, this work-package undertakes all the 

managerial activities to ensure a smooth execution of the work plan towards the successful completion 

of the project goals. It includes the setup of all the necessary administrative, financial, and technical 

procedures and tools to enable project participants to effectively and efficiently collaborate, it provides 

the required vision and strategy that partners need to embrace to carry out their activities according to 

the latest version of the work plan, and it also supervises an adequate use of the costs and resources for 

each one of the beneficiaries, in line with most recent updates that may be gathered in subsequent 

versions of the Grant Agreement. This work-package also deals with ethics, data protection management 

and those legal aspects that must always be present during the project execution. 

https://forum.evolved-5g.eu/
https://evolved-5g.eu/wp-content/uploads/2021/07/EVOLVED-5G-D7.1_v1.0.pdf
https://evolved-5g.eu/wp-content/uploads/2021/11/EVOLVED-5G-D7.2-v1.0_final.pdf
https://5g-ppp.eu/wp-content/uploads/2021/11/Architecture-WP-V4.0-final.pdf
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Although coordination is always an ongoing activity to be continued and enhanced during the second 

period of the project, it is worth noticing that during the first period of the project all the relevant work-

package achievements and goals as defined in the DoA were accomplished. Main headlines (all reported 

in D1.1): 

• Common grounds, decision-making procedures, appropriate workflows and basic principles of 

management were defined and shared with the consortium at the very beginning of the project 

so as to provide all partners with regular routines for conducting day-to-day operations. 

• Quality standardized procedures and roles for the production of deliverables were established 

and successfully implemented by all beneficiaries. 

• Means and channels for an effective communication among partners were also enabled from 

day one of the project. Access to free-of-charge online repositories as well as common 

procedures and files for the financial and administrative monitoring activities were provided 

and duly checked on a quarterly basis. MS TEAMS was the online repository and live 

communication tool chosen by the coordination to effectively organize all types of 

communication within the project. 

• Main roles, leaders and the arrangement of governing bodies were successfully implemented. 

Changes of roles were also implemented efficiently whenever necessary. 

• Coordination of partners’ activities, progress of technical developments and preparation of first 

releases of components of both the blueprint facility and NetApps were conducted appropriately 

and updated whenever necessary. 

• A comprehensive data management plan, including ethics, legal and GDPR aspects were also 

defined, established, and shared with all beneficiaries at the very beginning of the project (as 

reported in D1.2). 

Activities per Task 

T1.1: Project administration. Leader: TID 

During the first period of the project, the Project Coordinator (PC) administered all the project 

management activities and guided WP1 task leaders towards the successful supervision and 

implementation of each task. 

It is worth noticing the challenge that it has meant for the project to begin planning, executing, and 

developing both managerial and technical activities through fully virtual means. Indeed, due to COVID-

19 restrictions and more importantly, for the safety of the consortium, remote and online meetings 

through TEAMS (including the kick-off meeting and subsequent WP and plenary meetings) were the 

norm during the first period and only when Europe was progressively removing travel restrictions the 

project was able to physically meet. That took place at M17, right after the end of P1. From the 

management perspective, extra communication efforts were required during the first reporting period 

as none of the beneficiaries experienced an online start before. Some decisions were made to alleviate 

the challenge like increasing frequency and extension of meetings (weekly meetings and 2 hours of 

extension was the minimum required for every WP), setup of special taskforces for concrete items were 

also necessary as well as ad-hoc meetings between partners. Also, minutes of meetings from plenary 

meetings were developed following a descriptive way, rather than writing down action points. This, 

along with the option offered by TEAMS of recording of meetings contributed to effectively mitigate 

misleads. During the period, 6 consortium meetings were held, all online: 

• Kick-off meeting on January, 20-21, 2021.  

• 1st plenary meeting on April, 14-15, 2021. 
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• 2nd planet meeting on July, 6-7, 2021. 

• 3rd plenary meeting on October, 5-7, 2021. 

• 4th plenary meeting on January, 11-13, 2022. 

• 5th plenary meeting on April, 5-7, 2022. 

In general, actions determined during the pandemic proved to go into the right direction, with no 

additional extensions needed for the time being. 

A shared calendar was used to keep the partners informed about the exact date and timing, and the 

specific agenda was always previously agreed between the Project Coordinator, Technical Manager, 

and WP leaders in regular Steering Committee meetings. Indeed, prior to every plenary meeting the 

Steering Committee was also gathered online to agree upon the relevant items to be discussed, necessary 

time slots and other logistics. After the 3rd plenary meeting it was agreed to shift the duration of plenary 

meetings to three days, instead of 2. This decision was made in line with the project work plan. Indeed, 

as more work-packages were progressively starting and content was also advancing in those WPs 

already started, more time for the development of plenary meetings was also necessary. In addition to 

regular consortium meetings, the Project Coordinator together with the Technical Manager (and their 

deputies) also regularly met to discuss open issues of the project and future plans. These meetings 

started to happen monthly however, as the project progressed over time the frequency increased to bi-

weekly meetings. 

No relevant disputes took place during the first period of the project and hence no extraordinary 

intervention from the Steering Committee was required. Just formal requirements like the approval of 

amendments and changes to the work plan required formal approval from the Steering Committee. 

In the framework of T1.1, three amendments were carried out. Two of them were initiated by TID 

whereas the other one was initiated by the Commission. Main changes implemented in the consortium-

requested amendments are detailed below as follows: 

• AMD-101016608-2 (requested by TID):  

o Extension request of 6 months (from M30 to M36) and provision of a new workplan. 

o Addition of a linked third party (Envolved Greece, linked to IEA). 

o Replacement of Unmanned Systems OU (UNM) by Unmanned Systems Limited 

(UML). 

• AMD-101016608-8 (requested by TID): 

o Addition of two linked third parties (CSIC, linked to UMA and ATOS Spain, linked 

to ATOS IT). 

o Partial takeover and replacement of beneficiary Unmanned Systems Limited 

(UML) by UM Autonomous Systems Limited (UMS). 

o IQBT & FOGUS transferred some personnel costs from actual costs to SME owner 

costs. The total amount remained the same for both companies. 

• AMD-101016608-12 (initiated by the Commission): 

o 5G-PPP H2020 program updates and completion of new complementary grants. 

Monitoring activities in relation to project progress of technical activities and resources allocation were 

put in place with a 6-month frequency during 2021. However, as new work-packages were progressively 

moving forward in 2022 the frequency was upgraded to 3 months by means of the Quaterly Management 

Reports (QMRs). This change of frequency ratio was already designed and established by TID at the 
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beginning of the project. The PC verified consistency between the reports and the project tasks and 

monitored the compliance of beneficiaries with their obligations. 

The project coordinator (PC) administered the financial contribution, payments, and activities in 

accordance with the Grant Agreement. All payments have been done with no delay records of financial 

accounting and bank transfers were properly handled. The PC also kept track of payments distributions 

of the EU financial contribution through a monitoring file where partners can see distribution of 

payments and upgrades in line with future reporting activities. 

In terms of communication and traceability of the project activities, MS TEAMS and mailing lists were 

always used for internal coordination. The relevance and use of MS TEAMS was essential in times of 

COVID. Indeed, all online meetings were organized through TEAMS links. The chat feature allowed 

beneficiaries to keep communications alive, saving time on everybody’s end. Also used a repository, the 

PC administered folders and provided partners with support whenever necessary. All these services 

were (and will always be) provided by TID free of charge. The communication between the Project 

Coordinator and the Project Officer (PO) was active and direct during the first reporting period and 

plan to continue doing so at every step of the project implementation. As part of the fluent conversation 

the PC always provided the PO with detailed explanations and reasons for upcoming amendments by 

e-mail. 

Moreover, at the end of the first reporting period main project representatives of the project (In essence, 

PC, TM and WP leaders) met for the first time with the advisory board, whose final members are listed 

below: 

• Luis Ignacio Vicente (ABB-ASTI) 

• Fernando Hardasmal Barrera (DEKRA) 

• Uğur Acar (BILYONER) 

• Panou Georgios (EUROBANK) 

• Ibrahim Sayed (NOKIA AI Saudi) 

• Sokratis Katsikas (NTNU) 

• Juana Baños Polglase (DEKRA) 

• Joaquin Torrecilla (KEYSIGHT) 

 

During the meeting, project representatives had the chance to introduce the basic principles and the 

vision of the project, the NetApp ecosystem, current status of implementations and next steps. The goal 

of the meeting was to carry out a first interaction with the advisory board to validate some of the most 

fundamental ideas that we had developed within the project. Indeed, it helped us consolidate that 

“NetApps” are not yet known within the i4.0 vertical and allowed us to understand that for the industry 

the possible reuse of NetApps in different industrial or even vertical environments might be seen as 

useful as necessary. 

 

Project representatives and advisory board members summoned to keep maintaining conversations 

during the second reporting period. 

 

T1.2: Technical Management. Leader: NCSRD 

Technical coordination during the reporting period has been implemented with cross-WP technical 

discussions in the regular weekly/biweekly WP-level telcos, but also during regular biweekly sync telcos 

between the coordinating team and the technical management team. The technical manager (TM) 

Harilaos Koumaras and the deputy technical manager (DTM) Dimitris Tsolkas have also organized ad-

hoc telcos to discuss with the consortium relevant cross-project topics like: reference architecture, 
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NetApp definition, requirements gathering, exposing the platforms to verticals, realigning the project 

objectives with the activities in the project.  Technical onboarding presentations take place in 

every plenary meeting. The TM and the DTM have driven the definition of the overall project approach 

and in the efficient transfer of the DoA principles to the consortium members.  

Most of these internal discussions have ben also exposed and linked to other 5G-PPP projects in the 

context of the activities by the TM and the DTM reported under WP7. The TM and the DTM have 

represent the project in the 5GPPP activities and in collaborations with other projects. Inputs have been 

provided to 5GPPP white papers, presentations to 5GPPP WGs as well as co-organisation of a 

workshop with other ICT-41 projects. 

Technical coordination in this period was focussed on requirements gathering, defining the reference 

architecture in WP2 and coordinating the activities in WP3 for designing the developing the first release 

of the EVOLVED-5G tools and components, on deciding the development of NEF Emulator and CAPIF 

services tool by the consortium, but also in evolving the 5G platforms of the projects, in WP4 providing 

documents on 3GPP exposure APIs and the NetApps concept with special focus on engaging the 

consortium’s SMEs on 5G programmability, in  WP5 on evolving the automated tools to support the 

validation process and experimentation, while in WP6 training activities were led by the PC. On top of 

that, the technical activities contributed to the inter-projects cooperation in 5G PPP in WP7. Due to 

COVID restrictions most the coordination meetings and workshops were virtual.  

Finally, PC, TM and DTM have served as reviewers to all the Deliverables of the project, monitoring 

the deliverables’ preparations process, from the ToC structuring to the final submission. 

T1.3: Quality Assurance and Control. Leader: TID 

For a proper monitoring and implementation of all the committed activities of EVOLVED-5G, high 

quality and standardized procedures were defined at the very beginning of the project in the form of a 

Quality Assurance Plan. The design and continuous implementation of the plan was led by the Project 

Coordinator (PC) and specifically designed to guide consortium members and project participants to 

produce content (either via deliverables, or any other type of content) following principles of 

transparency, collaboration, flexibility (whenever required) and effective communication.  

Indeed, a detailed quality control procedure based on peer-reviews was created and followed for all 

deliverables that were submitted during the first period of the project. Every submitted deliverable went 

through a 3-stage process of review: 

• Partners review. 

• Steering Committee review. 

• Project Coordination review. 

Whenever necessary, specific ad-hoc calls were established where details of content or even writing 

approaches were discussed. Uniform templates and readability guidelines were provided as well as a 

hierarchical structure based on roles (editor, contributor and reviewer) for the editing, contributing, 

and reviewing activities. For each deliverable, timelines were shared in advance and agreed with the 

respective editor of the deliverable. 

8 deliverables were committed by the project to be submitted to the European Commission’s portal for 

the first period of the project. All of them were completed and uploaded before the official deadline and 

followed all the principles of the quality assurance plan described above: 
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• D1.1: Project Management handbook (delivery date: 31/03/2021). 

• D1.2: Ethics, Legal Aspects and Data Management Plan (delivery date: 31/03/2021). 

• D2.1: Overall Framework Design and Industry 4.0 requirements (delivery date: 30/09/2021). 

• D2.2: Design of the NetApps development and evaluation environments (delivery date: 

29/10/2021). 

• D3.1: Implementations and integrations towards EVOLVED-5G framework realisation 

(intermediate) (delivery date: 23/12/2021). 

• D4.1: 5G Exposure Capabilities for Vertical Applications (Intermediate) (delivery date: 

28/02/2022). 

• D7.1: Dissemination, Communication and 5GPPP Engagement Plan (24/06/2021). 

• D7.2: Standardisation, Innovation, Exploitation and Technology Transfer plan (29/10/2021). 

Besides the production and creation of content procedures for the successful completion and submission 

of deliverables, other quality control measures were taken as part of the Quality Assurance Plan: 

• Submission of milestones. All milestones committed for the first period of the project were 

properly achieved and submitted to the European Commission’s portal in time. 

o MS1: Project Website and social media channels launch (delivery date: 26/01/2021). 

o MS2:  EVOLVED-5G Architecture and NetApp requirements ready (delivery date: 

30/09/2021). 

o MS3: First release of the all the architectural components ready (delivery date: 

23/01/2021) 

o MS4: Initial version of NetApps ready (delivery date: 28/02/2022) 

• Weekly, bi-weekly, and monthly calls were established at WP level. Starting on a weekly basis, 

the frequency ratio was modified according to WP needs. Nevertheless, ad-hoc calls were set 

up whenever necessary. 

• Bi-weekly calls between the Project Coordinator and the Technical Manager were also 

established to oversee the overall implementation of the project. Outcomes of these regular 

meetings were publicly shared with WP and task leaders, who took upon the action point in 

their respective WP/task. 

• Templates for the production of project presentations, agenda for meetings, minutes and action 

points were provided to partners for a proper follow-up of discussions. All project partners 

followed the templates provided. 

• Specific guidelines for partners to embrace and properly implement communication and official 

acknowledgments to the project were shared and incorporated by all project participants in 

their respective dissemination opportunities. 

• Detailed procedures for the approval of paper submissions in line with provisions of the 

Consortium Agreement (CA) were also designed, implemented, and followed by all project 

participants. 

T1.4: Ethics, Legal Aspects and Data Management. Leader: IQBT 

This task aims to define the methodology and the follow up procedures for ensuring that ethical, legal 

and data management principles are applied to all phases of EVOLVED-5G (i.e., requirements 

gathering, designing, developing, prototyping and demo). According to the use case definitions and 

scenarios, the task carries out a detailed survey of both national and international level legislation and 

ethical guidelines, to summarise the appropriate actions to be taken for protecting the data privacy and 
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confidentiality as well as, the sensitive identifiable information of participants during the experiments, 

in line with GDPR. 

The output of T1.4 is documented in D1.2 - Ethics, Legal Aspects and Data Management Plan and D1.4 

- Report on Ethics, Legal Aspects and Data Management Plan. In particular, D1.2 was submitted in 

time in M3 and described the guidelines and methodology for protecting data privacy, confidentiality 

during the data gathering phase, while defined the FAIR principle for managing the data artefacts. In 

addition, D1.4 is a follow up deliverable due M18 that consolidates the ethical, legal and data 

management principles and documents the data artefacts collected by the consortium, as part of the 

developing and demonstration phases. A FAIR principles questionnaire has been distributed among 

relevant parties (SMEs which have been self-identified as data controllers) to ensure the ethical and 

legal use of the data collected and processed in the project. 

1.2.2 Work package 2 

Overall progress 

The role of the second work-package was to lay the ground for the development of the EVOLVED-5G 

ecosystem by identifying relevant requirements and by providing the EVOLVED-5G reference 

architecture as a result of the requirements’ analysis.  

During the first reporting period of the project, two deliverables have been submitted in M9 (September 

2021) and M10 (October 2021), namely D2.1 “Overall Framework Design and Industry 4.0 

requirements” and D2.2 “Design of the NetApps development and evaluation environments”, 

respectively. These deliverables have reported the analysis of the EVOLVED-5G facility requirements, 

as well as the requirements of the NetApps and their lifecycle, also focusing on the Industry 4.0 vertical. 

As a result, the building blocks of the EVOLVED-5G ecosystem and the methodologies to be 

implemented by each one of them have been identified, with the aim of facilitating the different stages 

of the NetApp lifecycle, from the NetApp’s creation to the NetApp’s release in the EVOLVED-5G 

marketplace, i.e., development, verification, validation and certification. The resulting reference 

architecture is documented in D2.1, and detailed architectural decisions in the development 

environment of the NetApps are included in D2.2. 

The implementation of the design decisions of this work package has started in the scope of the technical 

work packages of the project, i.e., WP3-5. Through monitoring and adapting to feedback collected by 

the development process, the work in this WP continues towards refining the requirements and 

architecture design until the end of the WP in M22 (October 2022). 

Activities per Task 

T2.1: Overall Framework and Reference Architecture Design. Leader: UMA 

Within the context of this task, the concept of NetApps has been defined, including the design and 

implementation principles as well as the main steps in their life-cycle from the creation to the publication 

in a Marketplace. Major result from this conceptual work was the definition of the reference EVOLVED-

5G architecture, along with the description of the different EVOLVED-5G environments corresponding 

to the various phases of the NetApp lifecycle. The internal components and the communication interfaces 

between the different environments were also introduced, as a result of the work of this task. 

https://evolved-5g.eu/wp-content/uploads/2021/11/EVOLVED-5G-D2.1_v1.4.pdf
https://evolved-5g.eu/wp-content/uploads/2021/11/EVOLVED-5G-D2.2-v1.0_final.pdf
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In addition, and in conjunction with the work of T2.2, an assessment of the different roles and 

stakeholders interested in the EVOLVED-5G ecosystem has been carried out. Deliverables D2.1 and 

D2.2 include content created within the context of this task. 

T2.2: Definition of Technical Requirements for Industry 4.0. NetApps. Leader: INTRA 

The main goal of this task has been to extract the requirements of the EVOLVED-5G facility in general 

and also to elaborate on the NetApps-specific requirements. During the first reporting period, 

stakeholders, use cases, functional and non-functional requirements have been identified and the 

reference architecture of the EVOLVED-5G ecosystem framework has been produced as a result, in the 

work of T2.1. In particular, 15 use cases, which fall into the four major pillars of the connected factory 

of the future have been described in the deliverable D2.1. The relevant stakeholders and their 

association with their role in the system have been also identified. The requirements elicitation process 

that followed produced four categories of requirements that cover the business, system and NetApp-

specific aspects of the EVOLVED-5G ecosystem. 

T2.3: Workspace Design and Development Process Definition. Leader: NCSRD 

The work in this task has focused on the design of the components comprising the EVOLVED-5G 

workspace environment, which refers to the development phase of the NetApps. In this context, the 

software development kit (SDK) of the EVOLVED-5G has been designed as the main development 

environment for NetApp developers. Complimenting the SDK, the EVOLVED-5G open repository of 

NetApps and the continuous integration/continuous development (CI/CD) components were designed to 

facilitate the deployment and verification of the NetApps. The integration of these components has also 

been introduced through the design of the appropriate APIs. As a biproduct of this process, a set of 

requirements for the EVOLVED-5G workspace emerged, which contributed to the work of T2.2. 

Deliverable D2.2 reported the work that has been performed in this task, providing details on the 

development tools (SDK, Repositories, CI/CD) that are being utilised within the workspace. In light of 

the above, the work of T2.3 has paved the way for T3.1, where all enablers in regard to the workspace 

are being developed. 

T2.4: Validation Methodology and Certification Process Design. Leader: COS 

The main objective for T2.4 has been to define the EVOLVED-5G validation methodology in compliance 

with the EVOLVED-5G objectives and the NetApp/FoFApp LifeCycle, and to set the NetApps 

certification methodology in respect to the assessment design, referring to the overall end-to-end 

process, from identification of objectives, relevant requirements and prerequisites including support to 

the design of EVOLVED-5G framework tools, such as the marketplace. The incorporation of automation 

in the experimentation process to enable reliable and accurate validation results for the NetApp 

performance, as well as, to the entire service chain (i.e., FoF application, NetApp, 5G infrastructure) 

has also been a key task activity.  

With this target, the main work of T2.4 has been to build upon the EVOLVED-5G principles analysed 

in conjunction with the other WP2 tasks and produce a detailed architecture for the validation, 

certification and marketplace environments. Key task activities refer to analysing the key functions 

expected by these environments, the respective process design and target methodology, following the 

prevailing CI/CD project’s design for automation. For the Validation Environment, the key focus has 

been to build upon the mature open5GENESIS validation framework, adapting and extending it to 

incorporate the special requirements stemming from the NetApps concept. Special attention has been 

put in the SoTA (state-of-the-art) analysis of the Certification environment and Marketplace, the 



 

16 
 

identified gaps and opportunities to be catered through the proposed target architecture. For the 

Certification environment the full certification lifecycle has been defined, including the fundamental 

certification criteria and relevant tests, leading to the formulation of the ‘certification audit list’. Four 

main pillars have been identified for the certification audit, and relevant evaluation targets have been 

set. An initial proposition of the tool chain to automate the certification audit execution has also been 

provided. 

Future work includes the optimisation of the target architecture based on the feedback of the 

implementation work, and the proposition of the finite list of validation & certification test objectives to 

be automated as part of the final release (Release B) of the EVOLVED-5G facility. 

Contributions per Partner 

Based on the DoA, the partners contributing to this WP (i.e., those having PMs in this WP) are listed in 

the first column of the Table below. During the reporting period, all of them had active participation in 

the regular calls of the WP and provided inputs regarding the preparation of the WP's deliverables. 

More specific contributions per partner can be found in second column of the Table below.  

Partner Contribution made during P1 

1 - TID • Contribution to EVOLVED-5G architecture providing inputs on the CI/CD 

Environment and Tools that will be used during the NetApp lifecycle and 

will define the EVOLVED-5G Certification Environment. 

• Definition of technical requirements on automation and CAPIF compliance 

integrated in D2.1.  

• Support to ATOS on workspace integration design with the CI/CD. 

• Participation in the certification process definition based on knowledge 

acquired from the Thinx Lab and Global Certification forum. 

2 - NCSRD • Leading task 2.3   

• Contribution to deliverable D2.1 with inputs in sections 2 “NetApps 

Ecosystem” and section 3 “NetApp Deployment and Validation facility” 

• Main editor and contributor to D2.2  

• Contribution to the EVOLVED-5G architecture with inputs on the 

workspace and tools (as part of T2.3) as well as on the different EVOLVED 

-5G environments  

• Contribution in the design of the SDK libraries encapsulating the 

communication channel with the NEF emulator. 

 3 - MAG • Contribution to deliverable D2.1 

• Contribution in the design of the SDK libraries 

• Contribution to the definition of the EVOLVED-5G end-to-end 

environment and system architecture 

• Contribution to deliverable D2.2 

• Contribution to the definition of the EVOLVED-5G Marketplace and 

Marketplace process design. 

• Contribution to the definition of the NetApps Certification process 

Methodology. 

4 - ATOS • Contribution to the EVOLVED-5G architecture with inputs on the 

workspace and tools that SMEs and NetApp developers will use in the first 

step of the NetApp lifecycle.  

• Support of the definition of the verification test process  
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• Contribution to deliverable D2.1.  

• Active participation in the NetApp development and verification 

integration within the workspace.  

• Contribution to the initial definition of the stakeholders for the NetApp 

lifecycle.  

• Contribution to deliverable D2.2. 

5 - INTRA • Leading WP2, coordinating activities through a series of regular WP2 calls 

• Leading Task 2.2 

• Identification of Evolved-5G stakeholders 

• Execution of the elicitation process of the NetApps’ requirements 

• Execution of the elicitation process of the Evolved-5G framework 

requirements 

• Definition of Evolved-5G use cases 

• Contribution the the overall architecture design of Evolved-5G 

• Contribution to the design of the verification and validation processes 

• Editing and authoring of deliverable D2.1 

• Contribution to deliverable D2.2 

6 - COS • Leader of T2.4 

• Contribution to the definition of the EVOLVED-5G end-to-end 

environment, systems architecture aligned to the NetApps lifecycle 

• Stakeholders’ ecosystem analysis, founded on the ongoing work by 5GPP 

Architecture Working Group and Business Validation, Models, and 

Ecosystems Sub-Group (BVME-SG) Vision and Societal Challenges 

Working Group. 

• Proposition of the NetApps Certification Process Methodology 

• Orchestration of the EVOLVED-5G requirements elicitation process, leader 

of dedicated workshops 

• Contributor author in D2.1 Sections 4.1, 4.2 and Section 5. 

• Contributor author in D2.2 Sections 4.2.2 and Section 7 

• Revision and final review of D2.1 and D2.2 

7 - LNV • Contribution to the definition of NetApp principles, at the very beginning of 

the project lifetime.  

• Contributions to several architecture related figures, such as the NetApps' 

interaction with 5G network data and control plane when a vertical 

application is provided and  NetApps' Rest APIs, illustrating synchronous & 

asynchronous communication between NetApp-5G infrastructure and vApp-

NetApp communication.  

• Contribution to stakeholders’ definition and roles' mapping in Evolved-5G 

facility  

• Contribution to the definition of technical requirements.  

• Revision of CAPIF requirements for D2.1.  

• Revision of deliverable D2.1. 

9 - UMA • Leading Task 2.1 

• Participation in the definition of the NetApp principles and lifecycle, the 

overall architecture and the identification of the project stakeholders 

• Participation in the definition and selection of the set of NetApp Verification, 

Validation and Certification tests 
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• Contribution to Deliverables D2.1 (sections 3 and 4) and D2.2 (sections 3.1, 

4.3 and 6) 

9a - IHSM CSIC • Study of the NetApp concepts and the EVOLVED-5G ecosystem   

10 - UPV • Identification of technical requirements for Industry 4.0 and NetApps. 

• Contribution to D2.1 

11 - GMI • Participation in the definition of the NetApp principles and the overall 

architecture  

• Contribution to he identification of the project stakeholders, mainly related 

to the aeronautical use case 

• Contribution in the definition and selection of the set of NetApp 

Verification, Validation and Certification tests for the aeronautical use case 

12 - ININ • Contribution to the definition of requirements for the architecture design 

from the perspective of ININ’s FoF IoT system that is being developed in the 

project.   

• Contribution with requirements and proposals in relation with the workspace 

design, the development process definition and the validation methodology.   

• Contribution to deliverables D2.1 and D2.2. 

13 - CAF • Contribution to the definition of requirements of the architecture design 

from the perspective of the FoF SafeLyzer system.  

• Contribution to the technical and non-technical requirements of the NetApp.  

• Contribution to the deliverables D2.1 and D2.2. 

14 - IQB • Contribution to the definition of the Identity and Access Management 

NetApp requirements and functionality.  

• Contribution to the methodology for collecting requirements for all NetApps 

and EVOVLED-5G systems, by compiling a draft requirements collection 

and classification document. 

• Definition of the high-level description of the Identity and Access 

Management NetApp based on the CAPIF framework 

• Description and formalization of the relevant use-cases that will be used to 

demonstrate the functionality of the NetApp 

• D2.1: Contributions to the Security Guarantees and Risk Analysis (SEC) 

Pillar and specifically for defining the architecture of the Identity and Access 

Management NetApp as part of the Industry 4.0 requirements. 

• D2.2: Contribution to the description of the workspace for the development 

of the NetApps, through proving functional and non-functional requirements 

relevant to IQB’s NetApp.  

15 - FOGUS • Key contributions in the design of the overall EVOLVED-5G architecture  

• Key contributions in the design and definition of the NetApp lifecycle   

• Contribution to the definition of the EVOLVED-5G stakeholders  

• Definition of the requirements for the NetApp security pillar 

• Study of APIs exposed by 5G core  

• Study of CAPIF architecture and services (implementation inputs provided 

as well)  

• Contribution to D2.1 

• Contribution to D2.2 

• Contribution in the review process of D2.1 and D2.2 

• Contribution to the overall WP2 work by analysing and specifying the 

EVOLVED-5G approach as provided in the DoA 

16 - INF • Active participation in the WP2 meetings 
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• Contribution to the chatbot NetApp requirements and functionalities in the 

overall architecture.  

• Contribution to the formalization of the high-level description of the chatbot 

NetApp use case scenario.  

• Contribution to the finalization of technical and non-technical requirements 

for the NetApp.  

• Contribution to D2.1 with the section about Interaction of Machines and 

Employees (IEM) pillar and specifically to subsections 6.1.1 and 6.2 for 

documenting the state-of-the-art and current challenges related to the 

chatbot use case, the NetApp related opportunity that would tackle the 

identified challenges, and the formalised use case scenario.  

• Review of the deliverable D2.2. 

17 - 8BELLS • Participation in WP2 related online meetings 

• Contribution to D2.1 

18 - PAL • Participation to the definition, discussions and deliverable of the 

requirements needed for the line production pillar based on the requirements 

of PAL’s robots and vertical application.  

19 - ZOR • Definition and specification of EVOLVED-5G architecture related to CI/CD, 

network automation and interfaces   

• Contributions related to the specification of the NetApp lifecycle  

• Elicitation of requirements for the Factories of the Future pillar  

• Elicitation of requirements for the overall architecture. 

• Contribution to the deliverables D2.1 and D2.2 

20 - IMM The contribution of IMM was centred around the coordination of the Interaction 

of Employees and Machines (IEM) pillar for T2.2 and the redaction of D2.1: 

• Presentation and refinement of IMM use case about remote assistance in AR 

• Elicitation of corresponding requirements (functional and non-functional) 

for the 5G network 

• Coordination of this use case and requirement elicitation for the IEM pillar 

• Contribution to D2.1: Redaction of content for the IMM use case and the 

IEM pillar (sections 6.1.1 and 6.2) 

22 - UML • Participation in WP meetings  

• Contribution to the initial framework and reference architecture design 

23 - UMS • Participation in WP2 meetings. 

• Followed the overall Framework and Reference Architecture Design   

1.2.3 Work package 3 

Overall progress 

WP3 has started in M03 and during the first reporting period the main work has been focused on 

implementing and releasing an early prototype of the different tools and components needed in the 

EVOLVED-5G facility to complete the lifecycle of a NetApp (EVOLVED-5G Facility release A). A 

workspace has been developed with different tools, such as, the SDK tool which comprises a CLI tool, 

SDK NEF libraries to provide 5G connectivity to the NetApp through two APIs (Location Monitor and 

QoS Awareness). Also, a NetApp template has been implemented to give a folder and file structure to 

every NetApp within the EVOLVED-5G framework. Furthermore, a CI/CD framework has been 

implemented based on Jenkins where pipelines for verification, validation and certification are 

launched. Such pipelines have been integrated within the SDK for execution (build, deploy and destroy) 

https://github.com/EVOLVED-5G/SDK-CLI
https://github.com/EVOLVED-5G/SDK-CLI/tree/master/evolved5g/swagger_client
https://github.com/EVOLVED-5G/NetApp-template
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to verify the NetApp in a virtualized environment (OpenShift). The previous implementations take part 

as a first phase (development and verification) for a NetApp developer. 

 

Some other implementations are related to validation. The Experiment Lifecycle Manager (ELCM) is 

indeed the tool related to the validation phase. Coming from 5GENESIS EU project, the work has been 

focused on updating and accommodating the tool to the EVOLVED-5G requirements. This tool will help 

the developer interact with the platforms through the OpenAPIS. 

The NetApp during the validation phase will be deployed in Malaga and/or Athens platforms, therefore 

some upgrades has been carried out during P1, this is, new hardware related to 5G StandAlone has 

been added to Malaga, and new UEs and open-source UEs has been added to Athens. Also, in both 

platforms a Kubernetes cluster has been deployed to host the deployment of NetApps+vApps. 

 

Moreover, a Network Exposure Function (NEF) emulator has been implemented to reproduce the 

northbound interfaces of a real 5G core network to test the NetApp interaction with 5G core APIS.  

Finally, some more implementations have been done, it refers to certification and Marketplace. During 

P1 the Common API Framework (CAPIF) Core Function tool has been implemented to certify the 

proper functionality of the NetApp. Also, a Marketplace (https://marketplace.evolved-5g.eu/) and a 

Forum (https://forum.evolved-5g.eu/) has been implemented and can be found in both online and in the 

EVOLVED-5G GitHub organization. An open repository has been also implemented to host the different 

NetApp. It is based in JFrog and will not host NetApps only, but also anything related to it, e.g., 

validation or certification reports. 

 

In the image below it can be seen a summary of the different tools that has been implemented or the 

commercial software, e.g., Jenkins or RobotFramework, that has been used to implement the tools. 

 

 

https://github.com/EVOLVED-5G/ELCM
https://github.com/EVOLVED-5G/NEF_emulator
https://github.com/EVOLVED-5G/CAPIF_API_Services
https://github.com/EVOLVED-5G/marketplace
https://marketplace.evolved-5g.eu/
https://github.com/EVOLVED-5G/marketplace-tmf620-api
https://forum.evolved-5g.eu/
https://github.com/EVOLVED-5G/marketplace
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Also, the next figure depicts a summary of the workflow of the different phases in the lifecycle of a 

NetApp. 

 

 
 

 

In terms of reporting, during the first reporting period of the project, WP3 has published one deliverable 

(D3.1) and has completed project Milestone MS3 -“First release of the all the architectural components 

ready”. D3.1 is about implementations and integrations towards EVOLVED-5G framework realisation. 

This report provides an overview of the current implementations and early prototypes of various parts 

of the EVOLVED-5G experimentation facility. The upcoming deliverable D3.2, will contain a 

description on further steps in the lifecycle of a NetApp and  will provide the tools and the process 

followed in the Certification phase. Also, the first prototype for the Marketplace will be described. 

Activities per Task 

T3.1: Production of the Workspace and the Related Verification Tools. Leader: ATOS 

This task has started in M3, during the first reporting period the main work has focused on designing 

the Workspace and the developments to be included. The EVOLVED-5G GitHub organization has been 

created to host different developments under the WP3 scope, as well as the NetApps repositories. One 

of the main developments for this task is the SDK, which is a package including, a) SDK CLI to create 

a NetApp repository, b) NetApp template, where the file and folder structure to be followed by the 

NetApp is defined, and c) SDK NEF libraries to communicate the NetApp with the NEF emulator (5G 

Core) developed as part of Task 3.3. The NetApp template is based in Cookiecutter and gathering the 

inputs the developer will provide, we are able to create the folder structure. Each NetApp will have two 

folders to integrate the CI/CD framework based on Jenkins, this is, each NetApp has terraform 

configuration files, hence the CI/CD integration to interact with pipelines is provided. Jenkins pipelines 

for verification (build, deploy and destroy) has been developed and integrate within the SDK. Also, a 

cicd repository has been implemented. The SDK libraries has been developed following the two APIs 

(Location and QoS) defined in NEF then, developers are provided with libraries to communicate with 

real 5G APIs. Moreover, a Dummy NetApp has been implemented to show developers how are alike a 

NetApp in EVOLVED-5G. 

T3.2: Development of NetApp Validation Tools and Open Repository. Leader: UMA 

During the reported period, the architecture and components of the Open5Genesis Framework have 

been revised and adapted considering the specific needs of the Validation of NetApps in EVOLVED-5G. 

https://evolved-5g.eu/wp-content/uploads/2022/01/EVOLVED-5G-D3.1-v1.0.pdf
https://github.com/EVOLVED-5G/EVOLVED-5G-overview
https://github.com/EVOLVED-5G/cicd
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As a result, several new versions of the Experiment LifeCycle Manager have been released, which 

include a number of improvements and new functionalities: 

- Updated the codebase to Python 3.10 

- New tasks for interfacing with the NEF emulator and Jenkins pipelines, and for generic 

evaluation of expressions as part of a TestCase have been developed 

- New functionality for handling experiment-wide verdicts have been directly integrated 

- The definition format and internal logic for the implementation of TestCases have been 

completely overhauled, paving the way for more improvements while maintaining compatibility 

for existing definitions. 

- OpenTAP, which is an additional execution engine that can be controlled by the ELCM has 

been deployed in the Athens platform under Linux, testing all the functionality in this OS 

- Collaboration between the two platforms has resulted in the detection and correction of several 

issues and bugs in the existing tasks and the integration with the Slice Manager 

This functionality has been tested in Málaga and Athens, with the deployment of all tools in both 

platforms, as well as in collaboration with Work Package 5 during the validation of the UMA-CSIC 

NetApp. Work on this task has been reported as part of Deliverable D3.1. 

T3.3: Overall Framework Integration and 5G Infrastructure Evolution. Leader: MAG 

On the Málaga platform work has been devoted to the integration and configuration of new radio 

solutions, namely, an indoor 5G stand-alone deployment based on Nokia small cells and two additional 

mmW antennas in the outdoor deployment. This has been complimented with several rounds of testing, 

using existing and new user equipment obtained also in the context of Task 3.3. 

Regarding the TSN implementation, the TSN hardware acquired by the Málaga platform has been tested 

and used for the creation of an initial learning automata, that is able to autonomously modify the 

configuration to the network based on certain criteria. 

For the Athens platform the work has been focused on the development of the NEF emulator 

(https://github.com/medianetlab/NEF_emulator) for the provision of the 3GPP APIs to the NetApp 

developers.  Moreover, the transition from NSA to SA mode has been complimented with a new topology 

of the infrastructure and new 5G SA UEs have been deployed, configured and tested on top of the 

Open5Genesis suite. 

T3.4: Certification Tools and Marketplace Development. Leader: TID 

The work in Task 3.4 has focused on setting up and building the tools required for building the 

Certification Process. This work started in Month 10, several months after the other WP3 tasks. The 

partners have focused on the following activities: 

1. Setting up CI/CD Environment: TID has led this activity, configuring a Jenkins environment for 

automation of Pipelines that will be used across different phases of the NetApp lifecycle. TID 

has also supported integration of CI/CD environment into Evolved5G SDK libraries and 

Workspace.  

2. Setting up Artifactory: TID has provided an Artifactory account for Evolved5G project to host 

all NetApps during the NetApp lifecycle.  

3. CAPIF Development: FOG and TID took the initiative to develop a CAPIF Core Function based 

in TS 23.222 and 29.222 from 3GPP. This work resulted in the release of CAPIF Core Function 
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version 1, that includes 3 APIs: API Invoker Management, Discover Service, and Publish 

Service. 

4. CAPIF Automated Testing: TID has implemented all automated tests defined for CAPIF Core 

Function that can be launched from Jenkins pipeline. These test support not only CAPIF 

development to guarantee that changes in the repository do not break CAPIF functionality, but 

also will be used in Validation and Certification phases.  

5. Marketplace Development: MAG has been the partner in charge of developing Evolved5G 

Marketplace. MAG has done the analysis of several options for Marketplace alignment selecting 

TM Forum Open APIs for guidance. MAG has released Marketplace version 1 for initial testing.  

Contributions per Partner 

Based on the DoA, the partners contributing to this WP (i.e., those having PMs in this WP) are listed in 

the first column of the Table below. During the reporting period, all of them had active participation in 

the regular calls of the WP and provided inputs regarding the preparation of the WP's deliverables. 

More specific contributions per partner can be found in second column of the Table below.  

Partner Contribution made during P1 

1 - TID TID has led the CICD Environment set up and integration activities of the 

different tools involved: Jenkins, Artifactory, Evolved5G, AWS ECR, 

Workspace and SDK. TID, along with FOG, has led the development of CAPIF 

Core Function providing the first release. TID has also provided the automated 

testing of CAPIF Core Function using Robot Framework 

2 - NCSRD • Contribution to D3.1 in the sections describing the NetApps implementation 

principles, the SDK libraries as well as the NetApp interaction with the NEF. 

• Development of the NEF Emulator for the provision of the NEF services 

(APIs) 

• Activities and development processes on top of the new topology of the 

infrastructure at Athens platform 

• Open5GENESIS Suite integration on new infra topology/ deployment and 

debugging 

• Deployment, configuration and testing of new UEs at Athens platform 

• Transition from NSA to SA mode at NCSRD site 

 3 - MAG • Finalized the specifications for the Evolved-5G Marketplace 

• Led the design of the Evolved-5G Marketplace (mock-up creation and 

iteration with partners) 

• Defined the architecture of the Evolved-5G Marketplace 

• Contributed to D3.1 

• Initialized the staging environment of the Evolved-5G Marketplace 

• Implemented the Evolved-5G Marketplace components (web application) 

• Contributed to the planning and features of the SDK Libraries 

• Implemented the SDK Libraries 

4 - ATOS • Leading Work Package 3 and Task 3.1 

• Creates a GitHub organization 

• Develop an SDK CLI tool and its instructions. First version released. 

• Creation of a NetApp template 

• Proposed the ToC and provided planned contribution for D3.1. 

• Contributions to Deliverable D3.1 

• Contribution in Journal paper sent to the EUCNC: “A Network 

Programmability Framework for Vertical Applications in the Beyond 5G 

Era”. 

https://jdegre.github.io/loader.html?yaml=TS29222_CAPIF_API_Invoker_Management_API.yaml
https://jdegre.github.io/loader.html?yaml=TS29222_CAPIF_Discover_Service_API.yaml
https://jdegre.github.io/loader.html?yaml=TS29222_CAPIF_Publish_Service_API.yaml
https://jdegre.github.io/loader.html?yaml=TS29222_CAPIF_Publish_Service_API.yaml
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4a – ATOS 

SPAIN 
• Leading Work Package 3 and Task 3.1 

• Creates a GitHub organization 

• Develop an SDK CLI tool and its instructions. First version released. 

• Creation of a NetApp template 

• Proposed the ToC and provided planned contribution for D3.1. 

• Contributions to Deliverable D3.1 

• Contribution in Journal paper sent to the EUCNC: “A Network 

Programmability Framework for Vertical Applications in the Beyond 5G 

Era”. 

5 - INTRA INTRA has been contributing in the verification test process design 

collaborating with TID and ATOS. INTRA has been implementing the 

verification tests of the NetApps that relate with the communication of the 

NetApps with the 5G infrastructure through NEF and CAPIF.  

7 - LNV Lenovo assisted in CAPIF tool implementation by creating a CAPIF tutorial 

which targeted the selection and translation of most important 3GPP CAPIF 

technical details into tangible project requirements, as well as providing 

consultation during its development phase. 

9 - UMA • Leading Task 3.2 

• Update, adaptation and improvement of the ELCM for EVOLVED-5G 

• Implementation of additional ELCM tasks for interfacing with the NEF 

Emulator and EVOLVED-5G Jenkins pipelines, among others 

• Deployment of the updated Open5Genesis Framework in the Málaga 

platform 

• Definition of the general approach to Zero Touch Configuration of TSN and 

first implementation of the learning automata algorithm 

• Deployment, configuration and testing of new radio equipment in the 

Málaga platform: SA indoor deployment based on small cells and outdoor 

mmW deployment. Update of existing equipment. 

• Contribution to (sections 3.3, 5 and 7.2.2), and internal revision of 

Deliverable D3.1 

• Contribution in Journal paper sent to the EUCNC: “A Network 

Programmability Framework for Vertical Applications in the Beyond 5G 

Era” 

10 - UPV • Research study concerning the state of the art of current technologies, 

frameworks and tools that could fit in the EVOLVED-5G architectural 

vision, with a 2-fold aim: a) offer diverse options for the construction of the 

framework and study the viability and reusability of solutions and 

knowledge from other H2020 R&I projects (knowledge transfer) b) ensure 

the best technical choice for the implementation of the EVOLVED-5G 

framework from a practical perspective considering the adequacy of 

potential solutions as well as the use of the latest technologies, tools and 

artifacts.  

• Contribution to Deliverable 3.1 

1.2.4 Work package 4 

Overall progress 

WP4 has started in M5 and during P1 the main work has focused on the design and development of 

specific APIs as well as the development of the early prototype of the NetApps, utilising those APIs. Α 

consultation/assistive process from NCSRD to the SMEs, involved in WP4 preceded the design and the 

development of the APIs. The development of the NetApps was based on a process comprised of four 
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steps, aiming to achieve a homogeneity in terms of the maturity and level of the results, taking into 

account the diversity of the NetApps that WP4 targets.  

During the first period of the project, WP4 has published one deliverable: D4.1 “5G Exposure 

Capabilities for Vertical Applications Development”. This document focuses on the 3rd Generation 

Partnership Project (3GPP) Application Programmable Interfaces (APIs) that are utilised by the 

Network Exposure Function (NEF) emulator and contributes to the description of the early version of 

the NetApps, developed within each of the four pillars of the project.  

Moreover, the work that has been performed in WP3 and more specifically in T3.1, a) SDK CLI for the 

creation of NetApp repository, b) NetApp template, and c) SDK NEF libraries to communicate the 

NetApp with the NEF emulator, has been progressively utilised by the NetApps during the last two 

months of P1, thus it has been shifted to P2 and it will be reported correspondingly in the second 

deliverable of WP4 namely “D4.2. EVOLVED-5G FoF NetApps”. 

Activities per Task 

T4.1: 5G Exposure Capabilities for Vertical Applications Development. Leader: NCSRD 

The work in Task 4.1 during the first period of the project (M1-M16) was focused on the exposure 

capabilities and more specifically on the implementation of NEF functionality as well as on the 

standardized APIs needed for the initial version of the NetApps to be developed. Initially a reference 

document on NEF APIs was prepared and communicated to the SMEs in order to facilitate their 

engagement in the task activities. Then the selection of the NEF APIs has been prioritized based on the 

needs expressed by the EVOLVED-5G SMEs for the four Industry 4.0 pillars of the project. Thereinafter, 

the joint analysis of the needs for the four pillars has resulted in the design and implementation of the 

commonly identified APIs, namely the AsSessionWithQoS and the MonitoringEvent API for the first 

reporting period, as the most common and popular NEF APIs among the SMEs. 

Several dedicated meetings with the SMEs have been organized aiming to trigger the early realization 

of the Northbound APIs concept and the familiarization of the SMEs/developers with the development 

process of their NetApps. To that end, supportive documentation including the summary of the 

Northbound APIS, was provided to the SMEs. The provision of the APIs was addressed through the 

development of the NEF emulator (T3.3). 

T4.2: NetApps for Interaction of Employees and Machines Leader. Leader: IMM 

The work performed in T4.2 consisted of the development of the early prototype of NetApps for each 

Interaction of Employees and Machines (IEM) pillar member, namely GMI, INF and IMM.  

The three NetApps that have been developed under the scope of T4.2 are as follows:IMM: Remote 

Assistance in AR NetApp (https://github.com/EVOLVED-5G/ImmersionNetApp) 

The role of IMM NetApp is to facilitate the network QoS monitoring aspects related to the 5G network 

by utilising both AsSessionWithQoS and the MonitoringEvent API 

• GMI: Digital/Physical twin NetApp (https://github.com/EVOLVED-5G/GmiAeroNetApp) 

The purpose of this Digital/Physical twin is to is to take advantage of the possibilities offered by 5G 

network, to make more efficient twin composite repairs. The NetApp is making the necessary requests 

to the 5G core (NEF) and then transmitting them to the software enabling the human/machine interface 

(vApp). In that sense both AsSessionWithQoS and the MonitoringEvent API are utilised. 

https://evolved-5g.eu/wp-content/uploads/2022/03/EVOLVED-5G-D4.1_v2.0-final.pdf
https://github.com/EVOLVED-5G/ImmersionNetApp
https://github.com/EVOLVED-5G/GmiAeroNetApp
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INF: Chatbot Assistance NetApp (https://github.com/EVOLVED-5G/InfolysisNetApp.git) 

The use case that Chatbot Assistance NetApp is being built on, establishes a dedicated series of actions 

that will take place in a factory environment in order to realize the handling of maintenance scenarios 

via the chatbot platform. To that end the NetApp enables the use of the chatbot (vApp) to help identify 

and solve possible malfunctions in a shorter time frame using a more user-friendly solution. In order to 

perform the aforementioned functionalities, the MonitoringEvent API to monitor UE locations and 

provides accurate chatbot answers is being used. 

In the light of the above, the work of  T4.2 was centred around a specific development process . When 

the initial release of the NEF emulator was ready, IEM pillar members started to get familiar with the 

available NEF API calls using the provided graphical interface. Then, the NetApp development process 

started with respect to the following steps: 

• Initial phases consisted in installing locally the NEF emulator, setting up a basic scenario 

with its web graphical interface and developing simple API calls in Python to interact with 

emulator. 

• Then, development efforts focused on creating endpoints and receiving callbacks from the 

emulator, like location notifications when a monitoring UE was moving to another cell. 

• The third step consisted in adding the vApps into the loop by making it communicate with the 

respective NetApps.The revision of the architecture of the NetApps to integrate communications 

with the vApp in order to reach a complete vApp - NetApp-NEF emulator workflow. At this end 

of this step, the version 1.0 of the NetApp was reached for all three partners and demonstrated 

internally. 

• Moreover, an additional step as part of the development process was the integration of the SDK, 

resulting to the replacement of the custom and heterogeneous calls to NEF APIs by the SDK 

functions, leading to the release A of the NetApps (that will be reported in D4.2). 

T4.3: NetApps for FoF Operations. Leader: CAF 

As part of the T4.3 each FoF pillar member, namely CAFA Tech, Internet Institute, Zortenet and 

University of Malaga developed the early prototypes of NetApps. 

The four NetApps that have been developed under the scope of T4.2 are as follows: 

• CafaTech Occupational safety analysis NetApp (https://github.com/EVOLVED-

5G/CafaTechNetApp2) 

The NetApp aims to receive information about the condition of the network by setting up subscriptions 

with certain data throughput levels, in order to ensure the effective transmission of video that completes 

the scenario of using computer vision software to detect whether or not Personal Protective Equipment 

(PPE) is used by employees. Thus, the NetApp utilises the AsSessionWithQoS API in order to receive 

the guaranteed or not guaranteed status  

• ININ Industrial grade 5G connectivity with assured QoS and integrated SLA/SLS monitoring 

capabilities NetApp (https://github.com/EVOLVED-5G/IninRmonNetApp) 

The goal of the NetApp is to enhance the IoT monitoring platform, a distributed cloud-based monitoring 

solution with 5G capabilities, management system for remote gateway and sensor control (a range of 

IoT sensors for environmental sensing), analytics, and advanced visualization, system notification and 

https://github.com/EVOLVED-5G/InfolysisNetApp.git
https://github.com/EVOLVED-5G/CafaTechNetApp2
https://github.com/EVOLVED-5G/CafaTechNetApp2
https://github.com/EVOLVED-5G/IninRmonNetApp
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alerting for collected data. In that sense the NetApp provides the network QoS conditions according to 

the vApp SLA requirements.  

ZORTENET (https://github.com/EVOLVED-5G/ZortenetNetApp) 

The NetApp of Zortenet checks if specific policies are violated and in the case that are tagged as anomaly 

notifications, then are forwarded to the vApp. The use case describes a multiplicity of anomaly scenario, 

which is tightly aligned with production process and the machinery interactions. 

• UMA/CSIC 

The smart irrigation use case that the NetApp of UMA/CSIC has been is based on the deployment within 

the fields of a large number of sensors that are able to measure several parameters of interest to monitor 

the status of a terrain. The NetApp then makes use of the functionality provided by the NEF and more 

specifically by MonitoringEvent API in order to obtain information about the particular cells from 

where the information (data from sensors) was transmitted. 

Then the FoF pillar members familiarized themselves with the NEF emulator (developed by NCSRD) 

through its graphical user interface and its available NEF API calls. This paved the start for the NetApps 

development: 

• Installing the NEF Emulator locally and creating a test scenario in its Dashboard and Map 

view; 

• testing the NEF Emulator API endpoints and receiving callbacks, also with Python code; 

• adding vApps and creating communication between the vApp, NetApp and NEF Emulator. 

• All the NetApps have also progressed with the integration of the SDK, resulting to the 

replacement of the custom and heterogeneous calls to NEF APIs by the SDK functions, leading 

to the release A of the NetApps that will be reported in D4.2. 

•  

T4.4: NetApps for Security Guarantees and Risk Analysis. Leader: 8BELLS 

This task focuses on the development of three NetApps (8BELLS, FOGUS, IQB) and related FoF 

applications to support the security management and threat detection in a smart factory environment. 

The three NetApps that have been developed under the scope of T4.3 are as follows: 

• 8BELLLS: Traffic Management NetApp (https://github.com/EVOLVED-5G/8BellsNetApp) 

The specific NetApp utilizes AsSessionwithQoS API in order to get the IP addresses of all subscribed 

UEs from the emulator, and the endpoint regarding the cell id of UEs, in order to detect congestions. 

• FOGUS 5G SIEM NetApp (https://github.com/EVOLVED-5G/FogusNetApp/tree/evolved5g) 

The NetApp of FOG utilises the MonitoringEvent API in order to perform monitoring and check on 

potential updates on the security status of the 5G NPN devices and then to send alerts or reports on the 

underlying 5G NPN devices monitored. 

• IQB: ID Management and Access Control NetApp (https://github.com/EVOLVED-5G/IQB-

NetApp/tree/evolved5g) 

https://github.com/EVOLVED-5G/ZortenetNetApp
https://github.com/EVOLVED-5G/8BellsNetApp
https://github.com/EVOLVED-5G/FogusNetApp/tree/evolved5g
https://github.com/EVOLVED-5G/IQB-NetApp/tree/evolved5g
https://github.com/EVOLVED-5G/IQB-NetApp/tree/evolved5g
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The NetApp developed by IQB acts as an intermediary NetApp, carrying the requests of other NetApps 

to the respective NEF APIs. The NetApp also addresses the possibility for continuous authentication to 

block unusual behavior. 

In order to reach the early prototype of the NetApps of the Security (SEC) pillar the following steps 

were performed: 

• Initially, the SMEs had to locally install the NEF and begin the development process of the 

NetApps by receiving callbacks from the NEF APIs (like location notifications and quality of 

service notifications).  

• The vApps were added in the communication cycle, each communicating with one NetApp. This 

created the desired result, that the vApp can communicate with the NEF via the NetApp and 

receives the proper notifications provided by the functionality of the API. 

• All the NetApps have also progressed with the integration of the SDK, resulting to the 

replacement of the custom and heterogeneous calls to NEF APIs by the SDK functions, leading 

to the release A of the NetApps that will be reported in D4.2. 

T4.5: NetApps for Production Line Infrastructure. Leader: PAL 

This task focuses on the development of two NetApps that are related to robotics applications, namely 

the Teleoperation NetApp by PAL and the Localisation NetApp which is a collaborative work between 

PAL and UMS.  

In more details the Teleoperation NetApp (https://github.com/EVOLVED-5G/TeleopNetApp) uses QoS 

API to make the robot teleoperation process adapt in function of the quality of the 5G Network thus, it 

provides the information on whether QoS is guaranteed or not It communicates with the vertical 

application through Robot Operating System ROS topic. 

As far as the the Localisation NetApp, developed in collaboration between UMS and PAL 

(https://github.com/EVOLVED-5G/LocalizationNetApp.git) the concept focuses on allowing an 

autonomous mobile robot fleet to be localized in indoor environments. To that end, the NetApp provides 

the cell IDs associated with the UEs, based on the information retrieved from MonitoringEvent API, in 

a ROS/ROS2 topic allowing the robot to react accordingly. 

In order to reach the early prototype of the NetApps of the Production Line Infrastructure (PLI) pillar 

the following steps were performed: 

• Initially, the SMEs had to locally install the NEF and begin the development process of the 

NetApps by receiving callbacks from the NEF APIs (like location notifications and quality of 

service notifications).  

• The vApps were added in the communication cycle, each communicating with one NetApp. This 

created the desired result, that the vApp can communicate with the NEF via the NetApp and 

receives the proper notifications provided by the functionality of the API. In the case of the PLI 

pillar ROS and ROS2 has been also taken into account in order to facilitate the communication 

with the vApp each time. 

Correspondingly in the PLI pillar both NetApps have also progressed with the integration of the SDK, 

resulting to the replacement of the custom and heterogeneous calls to NEF APIs by the SDK functions, 

leading to the release A of the NetApps that will be reported in D4.2. 

https://github.com/EVOLVED-5G/TeleopNetApp
https://github.com/EVOLVED-5G/LocalizationNetApp.git
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Contributions per Partner 

Based on the DoA, the partners contributing to this WP (i.e., those having PMs in this WP) are listed in 

the first column of the Table below. During the reporting period, all of them had active participation in 

the regular calls of the WP and provided inputs regarding the preparation of the WP's deliverables. 

More specific contributions per partner can be found in second column of the Table below.  

Partner Contribution made during P1 

1 - TID During the last months of P1, TID has provided the SMEs and their NetApp 

development teams with technical consultancy for the NetApps to be 

progressively integrated within the CI/CD framework. The finalisation of this 

activity has been shifted to P2, though. With the aim of making the NetApps 

Cloud Native, the abovementioned advising activity has been focused on the 

proper use of Dockerfile by the SMEs. Indeed, the progressive adaptation of 

NetApps produced in WP4 to validation and certification activities will take 

place in WP5 

2 - NCSRD • NCSRD is leading WP4 and Task 4.1 

• NCSRD was the leading editor of D4.1 and provided major contributions to 

the document as well 

• A detailed documentation in which 3GPP APIs were explained extensively, 

was circulated to the SMEs. 

• Organization of dedicated meetings with each one of the SMEs involved in 

WP4, in order to support them initially towards the familiarization with the 

northbound APIs and at a later stage towards the development process of the 

preliminary version of the NetApps.  

• Design and development in close collaboration with WP3 of 2 APIs 

(MonitoringEvent, AsSessionWithQoS) to facilitate the development 

process of the NetApps. 

 3 - MAG • Contribution to D4.1 in section 3 and participation in the review process of 

the deliverable  

4 - ATOS • ATOS as part of WP3 development, has performed a demo to show SMEs 

and NetApps developers how to use the SDK. 

• ATOS provided support to SMEs and NetApps developers using the SDK. 

• ATOS collected input from WP4 to integrate the SDK NEF libraries. 

• NetApps from WP4 serves as input to better shape the SDK and NetApp 

template in WP3.   

5 - INTRA INTRA has participated in the WP4 regular weekly calls monitoring and 

ensuring the alignment of the NetApps development with the requirements 

defined in WP2. At the same time feedback has been collected and input has 

been contributed to the implementation of the verification and validation process 

of the NetApps. 

7 - LNV Lenovo participated in all WP meetings and provided guidance on 

standardization issues. LNV was also engaged in the revision of deliverable D4.1 

9 - UMA • Support for the development of the UMA-CSIC NetApp 

• Contribution to Deliverable D4.1 (section 4.2.4) 

11 - GMI GMI contributed into the necessary developments related to the Physical – 

Digital Twin use case. In addition, GMI has prepared the appropriate input for 

the corresponding Deliverable 4.1, describing the very early prototype of the 

NetApp regarding the Physical Digital twin. 

12 - ININ ININ's work effort within WP4 has been focused to the NetApp and vApp 

development within T4.3, i.e., the preliminary version of the NetApp (and vApp) 

has been successfully developed and demonstrated using latest NEF emulator 

and the provided APIs. Moreover, ININ has contributed to D4.1 describing the 

aforementioned details . 
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13 - CAF CAFA Tech’s work in WP4 focus on the coordination of T4.3. 

Moreover, CAFA Tech activities within the WP are expanded as follows: getting 

to know the possibilities and properties of the NEF Emulator locally, developing 

the NetApp (CAFA NetMapper) to communicate with the NEF Emulator and 

developing the Computer Vision vApp (CAFA-CV) to receive the NEF 

Emulator’s Quality of Service messages via the NetApp. The NetApp and vApp 

were tested and run at localhost and in Docker container.  

Contributions to D4.1 and more specifically to the Efficiency of the FoF 

Operations Pillar, regarding the overall use-case description for the NetApp, as 

well as the interaction with the NEF Emulator. 

14 - IQB IQB is developing an Identity and Access Management NetApp in extending the 

current CAPIF framework with the added value of strong authentication and 

continuous authorisation functionality. Towards this end, IQB is actively 

participating in all procedures of WP4 including technical telcos, to plan, design 

and implement the NetApp. The following milestones have been achieved in the 

reported period: 

• Development of an early version of the NetApp and a dummy NEF emulator 

to demonstrate basic properties and early testing. 

• End-to-end communication between the NetApp, the NEF Emulator and 

Keycloak ID and Access Management service. 

• Containerization of the NetApp to be aligned with the CI/CD pipeline 

• D4.1: Contributions to the Security Guarantees and Risk Analysis (SEC) 

Pillar, regarding the overall use-case description for the Identity and Access 

Management NetApp, as well as the interaction with the NEF Emulator  

Contributions regarding the detailed architecture of the NetApp and the 

development tools used.  In addition, a focused discussion on the added 

value of the current 5G core implementation for the described NetApp was 

provided. 

15 - FOGUS FOGUS provided contribution in the definition of NetApp concept in relation to 

the exposure capabilities of 5G. In addition, the company introduced the 5G 

Security Information and Event Management NetApp, i.e., the 5G SIEM 

NetApp. Initial implementation of the 5G SIEM NetApp and verification process 

has been conducted as well, and the first versions of the NetApp have been 

released successfully in the project's github repository. A docker image of the 5G 

SIEM NetApp has been produces as well. 

• All the above-mentioned contributions have been considered in D4.1 

(especially in Sections 2, and 4.3) and they have provided inputs for the 

under-preparation deliverable D4.2 

• Fogus has also served as internal reviewer of the WP4 deliverables 

• Extra effort has been provided for the implementation of the first release of 

CAPIF core function (in cooperation with TID). The contributions in CAPIF 

Core Function implementation assisted the WP3 development work as well. 

16 - INF INF has actively participated in the WP4 related telcos contributing in order to 

structure and develop the chatbot related NetApp. More specifically, the main 

actions performed by INF can be summarized below: 

• Development of the first working version of the chatbot related NetApp and 

showcased a demo. 

• Achieved end-to-end communication between the NetApp, vApp, and the 

5G System. 

• Locally installed and used the 5G Emulator.  
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• D4.1: Contributions to Interaction of Machines and Employees (IEM) pillar 

and specifically to section 4 and subsection 4.1.3 for documenting the 

different functionalities of the NetApp and vApp, the specifics on the related 

use case and the interaction with the NEF Emulator. 

17 - 8BELLS • Leading Task 4.4 coordinating it with a series of regular WP4 calls. 

• Finalization of technical and non-technical requirements for the 

NetApp.  

• NEF emulator installation locally. NetApp is able to receive 

notifications from NEF. 

• End-to-end communication between NEF-NetApp-Vapp. A firewall is 

created for the traffic management use case. 

• Contribution to D4.1 in section 4.3 “NetApps for security guarantees 

and risk analysis”  

18 - PAL PAL participated in the deliverables and management of the NetApps for the 

Production Line Infrastructure Pillar. More specifically: 

• Leader of Task 4.5 : NetApps for Production Line Infrastructure 

• Design and specification of the 5G Teleop NetApp 

• Design and specification of the Localization NetApp with UML 

• First implementation of the 5G Teleop NetaApp with the NEF Emulator and 

interfaces 

• Adapt the vertical application to adapt to the new 5G functionalities 

• Definition of the use-cases for both NetApps 

• Creation of the first version of the Localization NetApp for ROS and 

creation of a demonstration with TIAGo in simulation 

19 - ZOR Zortenet participated in the FoF Operations task and provided:  

• Design and specification for the Anomaly Detection NetApp  

• Preliminary implementation of the Anomaly Detection NetApp leveraging 

first version of NEF emulator and interfaces.  

• Development of components for NetApp and vApp according to the defined 

scenarios  

• Definition of Use Case for exploiting Anomaly Detection NetApp  

20 - IMM IMM contributions for WP4 focus on the coordination of T4.2 in order to 

develop the first version of NetApps related of the IEM pillar: 

• Coordination of task T4.2 

• Identification of NEF APIs relevant to IEM pillar use-cases 

• Tests and familiarisation with these NEF APIs through successive releases 

of the emulator provided by NCSRD 

• Developpement of the initial version of the IMM NetApp (communications 

with NEF emulator, API calls and callbacks). Developpement of 

components (including custom TCP client/server) to link our NetApps to the 

Unity vApp. 

• D4.1: coordination of section 4.1 and redaction of section 4.1.1 

22 - UML UML participated to the WP4 meetings contributing in the initial structure of the 

activities. 

23 - UMS UMS contributions for WP4 include: 

• Participation to WP4 meetings and deliverable redaction 

• Development and internal demos of the first version of the UMS NetApp 
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1.2.5 Work package 5 

Overall progress 

WP5 has been the latest WP to start, in month M9, with Task 5.3 starting in month M14.  During P1 the 

main work of Tasks T5.1 and T5.2 has focused on validating and extending Málaga and Athens testbeds 

to serve as 5G environments to test the NetApps and defining the methodology and templates to define 

the test cases to run over the NetApps. Also, integration of 5G Platforms with CI/CD environment has 

been validated. Initial steps of Certification implementation have been taken and integration work of 

the Certification Automation pipeline with NetApps from SMEs has started. 

During the first period of the project, WP5 has not produced any deliverables yet. First deliverables 

will come by month M18. 

Activities per Task 

T5.1: EVOLVED-5G System Level Evaluation and KPI Analysis. Leader: UMA 

Partners involved in this task have been working on the validation of the features provided by the 

Malaga and Athens testbed in order to be properly configured and suitable to support the NetApps 

realisation as well as the validation of the exposure of these features via CAPIF and NEF APIs. 

Specifically, TID has worked with UMA and NCSRD to integrate CI/CD Environment with Kubernetes 

based infrastructure deployed within Málaga and Athens platforms. For this purpose, Jenkins slaves 

have been deployed in the CI/CD environment and connected to Malaga and Athens platforms using 

VPN connectivity.  The CI/CD environment has been used for the functional validation of CAPIF and 

NEF. 

T5.2: EVOLVED-5G NetApps Validation and Onboarding to the Open Repository. Leader: NCSRD 

During P1 the task has been devoted to the validation tools and the methodology in order to validate 

the NetApps developed in WP4. To that end, the initial work of the task consists of the selection of the 

platform for each NetApp to be validated, as well as the definition of the high level (use case) driven 

validation tests. Those validation tests are mainly focused on assessing qualitatively the expected 

advances in the functionality of the vApp coupled with the respective NetApp, after a well-defined series 

of tests that are described as a test case that assesses that impact of the interaction between vApp – 

NetApp – NEF on the vApp performance.
 

T5.3: EVOLVED-5G NetApps Certification and Release to the Marketplace. Leader: TID 

This task focuses on NetApp certification and Release to Marketplace. It has started in Month 14, quite 

recently, and TID has started the activities to, in collaboration with SMEs, integrate NetApps produced 

in WP4 into CI/CD environment. For this purpose, TID has started to integrate NetApps with Build, 

Deploy and Destroy pipelines. These are the basic building blocks that will enable deploying the 

NetApps for Validation and Certification processes. These pipelines will be part of Workspace, and will 

be used during Validation and Certification execution over the NetApps.  

TID has started with MAG the integration of the Marketplace in the CI/CD environment so that it can 

be deployed into EVOLVED-5G Certification Environment.  
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Contributions per Partner 

Based on the DoA, the partners contributing to this WP (i.e., those having PMs in this WP) are listed in 

the first column of the Table below. During the reporting period, all of them had active participation in 

the regular calls of the WP and provided inputs regarding the preparation of the WP's deliverables. 

More specific contributions per partner can be found in second column of the Table below.  

Partner Contribution made during P1 

1 - TID Besides leading the WP5 and Task 5.3, TID has focused on integrating 

NetApps produced in WP4 into CICD environment. Build, Deploy and 

Destroy pipelines have been created in Jenkins and tested over Athens and 

Malaga platform integration from Taks 5.1. One on one sessions with SMEs 

have been held to go over the NetApps to get them ready for automated 

operation, reviewing and adapting Dockerfiles for the containerization of the 

Netapp. These sessions have also help create .tf files to control the 

deployment of the Netapps in automated way using Terraform 

2 - NCSRD During this first period, NCSRD has focused on the following activities: 

• Coordination of the process related to the platform selection for each 

NetApp to be validated according to the vApp-NetApp coupling 

specificalities 

• Definition of high-level (use case)-driven test-cases that will act as an 

initial validation process of the NetApps (describing the interaction 

among vApp, NetApp and NEF Emulator) 

• Definition of platform-driven test cases, assessing qualitatively the 

performance enhancement of the coupled vApp-NetApp.  

• Definition of functional tests for the NEF Emulator that will act as an 

input in task 5.1  

 3 - MAG During this first period, MAG has focused on the following activities: 

• Analyze and contribute on the Integration of the Marketplace in the 

CICD environment so that it can be deployed into Evolved5G 

Certification Environment 

4 - ATOS During this first period, ATOS has focused on the following activities: 

• ATOS has tested the marketplace release to integrate in OpenShift for 

certification and NetApp publication 

• ATOS has helped TID to integrate the pipelines (build, deploy and 

destroy) in the SDK 

4a – ATOS SPAIN • ATOS SPAIN has helped ATOS during the testing activities of 

marketplace and the integration of the OpenShift for certification and 

NetApp publication 

5 - INTRA INTRA has been contributing to the validation test process design 

collaborating with TID and ATOS. INTRA has been implementing the 

validation tests of the NEF emulator and the CAPIF core function.  

6 - COS During this first period, COS has focused on the following activities: 

• Contribution to the evaluation of the possible Athens testbed deployment 

options involving the OTE Academy edge site, to support the project’s 

system-level KPI analysis 

• Support the suitable definition of the test cases templates  

• Analyse the Certification environment & Marketplace integration in the 

context of EVOLVED-5G implementation 

7 - LNV Lenovo participated in all WP meetings and followed up the overall NetApp 

evaluation process. 
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8 - IEA No contribution in PR1. IEA contribution starts in PR2 as it is linked with 

the developments of Task 6.3 that just started. We will use the evaluation 

results of Task 5.1 to contribute to the technoeconomic analysis in Task 6.3. 

8a – Envolve Greece No contribution in PR1. Contribution starts in PR2 as it is linked with the 

developments of Task 6.3 that just started. We will use the evaluation results 

of Task 5.1 to contribute to the technoeconomic analysis in Task 6.3. 

9 - UMA During this first period, UMA has focused on the following activities: 

• UMA has worked on the validation of the 5G infrastructure and on the 

definition of performance test cases for testing CAPIF and NEF APIs. 

• Support for the definition and implementation of the UMA-CSIC 

NetApp testcases 

• Execution of the validation process for the UMA-CSIC NetApp in the 

Málaga platform 

9a - IHSM CSIC Definition and implementation of the testcases for the validation of the 

UMA-CSIC NetApp 

10 - UPV UPV has participated in all WP5 meetings, followed up the overall NetApp 

validation process, and has actively participated in all individual meetings 

with each SME for the alignment regarding NetApp developers and testers 

in the validation process. Feedback obtained in these sessions has been 

applied by UPV in the creation of aiding documentation and template files 

for the virtualization and containerization of NetApps, as well as for the 

definition of NetApp external configuration, which is required for validation.  

11 - GMI GMI has participated in WP5 meetings and provided input related to the 

NetApps validation and certification process, as far as the Physical – Digital 

Twin use case is concerned. It also contributed to the definition of the 

relevant KPIs and necessary testing procedures. 

12 - ININ ININ has identified and analysed KPIs for its use case in order to define test 

case scenario, therefore the methodology, pre-conditions, measurement and 

calculation process, and test case sequence have been defined. As well, first 

version of the NetApp adaptation to support automatic validation and 

onboarding has been done. 

13 - CAF CAF provided inputs for WP5 testing and inputs related to the NetApps 

validation and certification process. CAF conducted technical tests in 

Malaga University 5G platform in April 2022.  

14 - IQB IQB has participated in the WP meetings and activities in order to align with 

the development and integration of the NetApp with the CI/CD principles 

followed by the project. In particular, the following tasks have been 

concluded in the reporting period:  

• Use of the CI/CD pipeline to create, deploy, and destroy 

• Definition and execution of a validation test 

• Containerization of the NetApp 

15 - FOGUS FOGUS provided inputs (definition and implementation aspects) regarding 

the testing procedures on EVOLVED-5G facility (NetApp verification, 

validation and certification). The company has designed and executed initial 

validation tests for the 5G SIEM NetApp, as well. More specifically the 

following activities took place: 

• Provision of inputs for the definition of the test case template 

• Define the target KPIs for 5G SIEM NetApp validation and design of the 

process to be followed towards KPIs quantification  

• Use of test plans of the CI/CD tool for executing initial validation tests 

16 - INF INF has actively participated in the WP5 related telcos contributing in order 

to follow the evaluation, validation, certification, and release process and 
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perform the related necessary action for the chatbot NetApp. More 

specifically, the main actions performed by INF can be summarized below: 

• Contributions on testing procedures definition  

• Uploaded the NetApp to a docker interface. 

• Created a validation test for the developed NetApp and tested it. 

17 - 8BELLS During this first period, 8BELLS has focused on providing contributions 

regarding the preparation of the security tool, and prepare any reporting 

needed for D5.1 

18 - PAL PAL participated to the WP meetings and activities. More precisely: 

• Defined test processes for the Teleop NetApp with the NEF Emulator 

• Tested the Teleop NetApp following the test processes  

• Started to containerize the Teleop NetApp  

• Discussed the CICD pipelines 

19 - ZOR Zortenet participated in the WP meetings and activities, in summary Zortenet 

activites included:  

• Elaboration on the KPI definition for the system level testing 

• Elaboration and contribution for the NetApp validation leveraging 

CI/CD framework  

• Elaboration and contribution on the Certification of NetApps  

20 - IMM IMM contributed to T5.2 and 5T.3 by performing initial validation tests, 

testing CICD pipelines and preparing the NetApp containerization: 

• Selection of Malaga for future validation tests (TSN required for our 

NetApp and use-case) 

• Design and conduction of a first high-level validation test for the IMM 

NetApp 

• Containerization of the IMM NetApp through Docker and test of the 

basic CICD pipelines (build & deploy) 

23 - UMS Use of CI/CD pipelines, NetApp containerization and perform initial 

validation test. 

1.2.6 Work package 6 

Overall progress 

WP6 started the second semester of the project and more specifically in M7. This work package is in 

charge of the community building as well as of the business acceleration of the project. It serves as a 

community enabler for the work carried in project technical work packages, thus it was crucial to 

understand who the target audiences from the community are, what are their needs and how we can 

engage them with our work. After finalising the aforementioned strategy, we switched the focus on 

working on the content of the training materials for the community and designing the acceleration 

programme.  

This WP has no submitted deliverable in period 1, as its first deliverable D6.1 “Training Material and 

SMEs and Startup Acceleration Program Activities” will be submitted in July. However, most of the 

activities and the work done that are part of this deliverable have been implemented during period 1. 

In this WP during P1, some training activities and events took place, as seen in the table below. 

Furthermore, as a fruit of the training activity and the development of training materials, several Open 

Online Courses were released in the educational platform UPVx, addressing different topics on 

EVOLVED-5G areas.   

Training Event Event type Contents 
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5G Programmability 

24-25 March 2022, Metropolitan 

College of Athens, Greece  

Training 

Workshop 

(online) 

6 Workshops regarding: 5G Systems, 5G 

Programmability, the EVOLVED-5G NetApp 

Concept, NetApp Lifecycle, the ΕVOLVED-

5G Ecosystem  and the 

EVOLVED-5G Community   

3 Demos of EVOLVED-5G NetApps & 

vApps 

Communications for Industry 4.0. 

Mobile and Wireless 

Communication Systems 

24-26 November 2021, 

Polytechnic University of 

Valencia, Spain  

Seminar 

(presencial) 

General Concepts of Industrial Networks, 

Standardized Architectures and Applications 

in Industry and other environments. 

EVOLVED-5G was addressed as Project 

related with Industry 4.0 

Workshop “Testing and 

optimizing 5G for industry 

verticals” in Seminar on Radio 

Communications 

2-4 February, 2022 

Faculty of Electrical Engineering 

Ljubjiana, Slovenia 

Seminar 

(hybrid) 

The need for testing and optimizing 5G 

networks and services, methodology, tools 

and analytics for this aim and  

use cases in this context from EVOLVED-5G 

EVOLVED-5G 

5 March, Polytechnic University 

of Valencia, ValenciaPort, Spain 

Innovation 

course 

(presencial) 

 

Potential of EVOLVED-5G solutions in the 

context of industry digitalization 

 

On-demand Open training course Contents/Description Duration 
EVOLVED-5G NetApps EVOLVED-5G NetApp Concept 1 week 

EVOLVED-5G NetApp Development EVOLVED-5G NetApp Development 

Process 

Assiting Tools for the development of 

EVOLVED-5G NetApps 

2 weeks 

5G & Industry 4.0 Enabling potential of 5G 

5G role in Industry 4.0 

EVOLVED-5G contribution towards the 

Fabric of the Future & I4.0 

1 week 

 

Activities per Task 

T6.1: Developers-oriented Events and Related Training Material. Leader: UPV 

Task 6.1 “Developers-oriented Events and Related Training Material” aims at generating training 

materials for programmers to leverage the EVOLVED-5G workspace and tools provided by the project 

to develop, verify and validate NetApps, and to promote the course engagement of open-source and 

academic communities via the organization and participation of developer-oriented events, seminars 

and other training activities. 

This task promotes community building around EVOLVED-5G technology vision, assets and knowledge 

among students, researchers, academia, future professionals, programmers, growing professionals, and 

other stakeholders. The creation of a growing community of developers is considered key for the future 

adoption, reuse and continuation of the innovation developed in a project. 
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In order to maximize the potential external audience to reach offering training on EVOLVED-5G areas, 

the training materials are planned to be published and released publicly as Massive Open Online 

Courses (MOOCs). This course modality can potentially address all types of audience (i.e. MOOC 

audience is indeed “global”) and are available online to any person at any moment in well-known 

educational platforms.  

The main outcomes of this task are: 

• Development of training courses, released as MOOCs 

• Development of training material & documentation, with a special focus on the EVOLVED-5G 

framework and NetApp lifecycle phases. 

• Organization and participation in activities to provide training regarding the EVOLVED-5G 

technology vision, assets and developments, such as seminars, developer-oriented events or 

webinars. 

The activities performed during Period 1 in Task 6.1 are: 

• Definition of a strategy for the engagement of academia and developer communities 

• Identification of the areas of the Project, with a special focus on the EVOLVED-5G framework 

environments, in tight relation with the different phases of the NetApp lifecycle. Although the 

defined training is specially focused in WP3, it encompasses other technical WPs (WP4 & WP5) 

• Definition of a list of foreseen training courses and contents addressed  

• Definition of a methodology, guides and support material for the production of training courses 

& training materials. 

• List and repository of all training materials in the project, across WPs. 

• Preparation of three training courses, released as MOOCs: 

o Course regarding the concept beyond the EVOLVED-5G NetApp 

o A course regarding the EVOLVED-5G NetApp Development 

o A course regarding 5G & Industry 4.0. 

• Development of training materials for developers 

• A 2-day training workshop regarding 5G Programmability and New Opportunities in the 

context of EVOLVED-5G Project 

• Two seminars: 

o “Communications for Industry 4.0. Mobile and Wireless Communication Systems” at 

the Polytechnical University of Valencia (UPV) 

o “Testing and optimizing 5G for industry verticals” in the Seminar on Radio 

Communications, at the Faculty of Electrical Engineering in the University of Ljubjiana 

• An innovation presential course for university students and professionals regarding the 

potential of EVOLVED-5G solutions in the context of digitalization. 

• The introduction of EVOLVED-5G vision, knowledge and technical assets in academic 

curricula. Several classes of the MsC in Telecommunication at the Polytechnical University of 

Valencia addressed topics and concepts from the EVOLVED-5G project. 

• Internal training sessions 

• In addition, specific mechanisms and control tools have been set for coordinating and 

monitoring T6.1 activity: 

o T6.1 Events tracking file & materials folder (Available internally to all partners in MS-

Teams) 

o T6.1 Potential Event tracking file (Available internally to all partners in MS-Teams) 

o T6.1 Training Needs tracking file (Available internally to all partners in MS-Teams) 



 

38 
 

o T6.1 Documentation & Training Materials Repository & reporting files (Available 

internally to all partners in MS-Teams) 

T6.2: SMEs and Startup Acceleration Program. Leader: IEA 

Task 6.2 aims to develop, pilot and transfer a scalable suite of 5G entrepreneurship programs. At the 

beginning of this task, we designed the strategy and the methodology to deliver the programme to 

chieve the best possible impact. The programme consists of the following main elements: 

o Evolved-5G Academies: The program (Acceleration Programme) will be delivered via a 

blended approach of online learning supported by a virtual mentorship program and an online 

library (Acceleration Library). The first step in the program will be 4 days of immersive 

training, run by the IEA team, with the support of the trainers. Over the 4 days entrepreneurs 

from the participating regions will have a) master classes on entrepreneurship, critical skills 

and perspectives for venture development and scaling within a 5G framework, b) sessions on 

assessment & diagnostics, c) live case studies, d) business model innovation workshops e) 

funding and finance f) networking g) action plan development. The participants of the 

Acceleration Programme are European SMEs with little or no experience with 5G and they will 

get selected though a call for expression of interest. Ten SMEs will take be selected and 

participate in the pilot acceleration programme.  However, the Library will be open to the whole 

community and not only to the Acceleration Programme participants. 

o Train the trainer program: The train the trainer program will adopt a “learn by doing” 

approach to a) upskill the innovation agencies in the roll out of the Evolved Acceleration 

programs, b) evolve the larger scale training and immersion blueprint for venture development 

using the tools and c) finalise program evaluation, feedback and improvement process 

(iteration) to be undertaken to create the final version of the tools. The programme will be 

offered for free to the selected community partners of the Evolved 5G community. The 

community partners are third party organisations that support the start up ecosystem, especially 

in countries that Evolved 5G has no official partner. Type of organisations: 

o  Start-up hubs, incubators, accelerators  

o Universities Innovation 

o  Agencies  

o Business support organisations 

o Business associations 

These organizations provide support to the startups in their countries; thus, they have large local 

network of startups. We use these organisations as a vehicle to reach local startups and inform them 

about the activities of WP6 and how they can be benefited (eg. Become member of the Community 

Library). Community partners role: 

• Exploring ways to raise awareness of EVOLVED-5G among their community through the 

participation of EVOLVED-5G in relevant events organised by them. 

• Helping us spread the word about EVOLVED-5G to their community through the publication 

of articles and posts on their website, social networks pages, newsletters. For example, they 

should publish the call for expression of interest of the Accelerator Programme.  

• One member of their staff can participate in the Train the Trainer Programme. 

The full strategy and the programme are described in D6.1.  

Except of the development of the strategy these are the other activities performed during period 1: 

• Mapping of the European Star Up ecosystem to identify possible community partners. 
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• Development of the communication strategy for the community partners. 

• Continuous communication with possible community partners. Six organisations agreed to 

participate as community partners till the end of PR1. 

• Develop the guidelines for the Acceleration Library. 

• Create the Library and the first library resources. 

• Design the acceleration programme, the call for expression of interest and the application for 

the Evolved 5G Acceleration Programme.  

• Work with the community partners to identify local events to present the Acceleration 

Programme and the Library.  

• Drafting the communication strategy of the Acceleration Programme. 

T6.3: Technoeconomic Analysis and Stakeholders Engaging. Leader: FOGUS 

T6.3 is a recently started Task, that gets input from T6.1 and T6.2 as well as from the development and 

evaluation process followed by each SME in WP4 and WP5 respectively. As such, during the reporting 

period the partners set up an initial plan for collecting inputs that can feed business models for 

entrepreneurship in the 5G era, by exploiting data and lessons learned from the SMEs and, also, from 

other stakeholders (operators, manufactures, verticals, end users). 

Contributions per Partner 

Based on the DoA, the partners contributing to this WP (i.e., those having PMs in this WP) are listed in 

the first column of the Table below. During the reporting period, all of them had active participation in 

the regular calls of the WP and provided inputs regarding the preparation of the WP's deliverables. 

More specific contributions per partner can be found in second column of the Table below.  

Partner Contribution made during P1 

1 - TID Contributions made by TID in WP6 can be summarized as follows: 

• Co-designment of training activities, materials, and planning of events. 

• Edition and revision of guidelines for the production of courses and training 

materials. 

• Co-designment of training material on Dockerfiles, providing SMEs’ 

developers with support to onboard the EVOLVED-5G Ecosystem. 

• Analysis of library resources and memo of the acceleration programme 

2 - NCSRD • NCSRD has contributed to the list of courses as part of T6.1 

• Provided content for the preparation of the course “NetApp concept” joint 

activity with LNV 

• Participation in Summer School 2021, presenting training material of the the 

EVOLVED-5G Project  

• Organizing, chairing and participating in  EVOLVED-5G Training 

Workshop “5G Programmability” at Athens Metropolitan College, 

presenting the Evolved 5G project (Link) 

 3 - MAG • Participating in creating an Open online training course for Apps 
development  

4 - ATOS • ATOS has prepared training material for NetApp developers. 

• ATOS has performed a demo to show the use of the SDK to create a NetApp. 

• ATOS has helped to create a list for different courses to be delivered. 

6 - COS • Contribution to the formulation of the project’s training events strategy and 

the training materials’ production methodology 

• Address the stakeholder engagement approach and the technoeconomic 

analysis in conjunction with WP7 activities 

https://evolved-5g.eu/2022/04/04/5g-programmability-joint-training-workshop-by-evolved-5g-and-the-computer-science-department-of-athens-metropolitan-college/
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7 - LNV • Lenovo has been involved in the "NetApp concept" material selection for 

the respective course preparation (joint action with NCSRD) 

8 - IEA • Contributions expected by IEA in WP6 were provided by its third party 

Envolve Greece (see Section 5.2 for further explanations). 

8a – Envolve 

Greece 
• Coordinate WP6 and T6.2. 

• Design the strategy for the 5G entrepreneurship programmes.  

• Mapping of the European Star Up ecosystem to identify possible community 

partners. 

• Development of the communication strategy for the community partners. 

• Continuous communication with possible community partners. Six 

organisation agreed to participate as community partners till the end of PR1. 

• Develop the guidelines for the Acceleration Library. 

• Create the Library and the library resources. 

• Design the acceleration programme, the call for expression of interest and 

the application for the Evolved 5G Acceleration Programme.  

• Work with the community partners to identify local events to present the 

Acceleration Programme and the Library.  

• Drafting the communication strategy of the Acceleration Programme. 

9 - UMA • Preparation of the ELCM documentation, that will be the base for support 

material as part of Task 6.1 

10 - UPV • Coordination of Task 6.1, for the development of training materials and 

courses, as well as monitoring the participation and organization of training 

events 

• Definition of a specific methodology, guidelines and support material for 

the production of training materials, courses and related documentation 

• Definition of the initial lists of training areas, courses and contents to be 

addressed 

• Participation and coordination on the creation of several training courses 

released as MOOCs in the platforms UPVx and EDx 

• Development of several training materials such a guide for NetApp 

containerization or generic template files for developers 

• Identification of events of interest for performing EVOLVED-5G 

developer-oriented sessions and workshops 

• Introduction of EVOLVED-5G concepts, vision and technical assets in the 

academic curricula 

• Creation of several resources for the Library 

• Contacted organizations from Poland and Spain that could support the 

EVOLVED-5G acceleration program, to enlarge the community network 

• Provided feedback to the acceleration program 

11 - GMI • GMI has started the preparation of training material for related to the 

Physical – Digital Twin use case, in order to address the corresponding 

stakeholders (mainly the aeronautical community).  

• It has also performed a meeting with major aeronautical stakeholders to 

introduce EVOLVED-5G innovations and better define training needs. 

12 - ININ • ININ has participated to a training event “5G Networks  Programmability” 

by providing its NetApp demo. 

• ININ has contributed to "SME and Startup Acceleration Program" library 

materials. 

• ININ has participated in a seminar on Radio Communications,  with the 

presentation “Testing and optimizing 5G for industry verticals”, in which 

EVOLVED-5G NetApps were presented as a technical solution.   
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• ININ has established first contacts with local and regional start-up 

communities/incubators in order to promote and accelerate Evolved-5G 

work in the future. 

13 - CAF • Provided feedback for the acceleration programme.  

14 - IQB • IQB’s contribution to WP6 is centred around the designing of training 

material for transfer of knowledge between NetApp developers focusing in 

the area of authentication and authorisation as part to T6.1.  

• In line with T6.3 IQB is actively involved in identifying potential 

stakeholders for the NetApp, in conjunction to WP7 activities to further 

enhance its business outlook and raise awareness in the relevant 

communities. 

15 - FOGUS • FOGUS has contributed in the design of EVOLVED-5G courses and the 

structuring of the SME acceleration program.  

• It provided content for the preparation of training activities and supported 

training events organised in the context of T6.1. 

• Coordination activities for launching the work in T6.3. As leader of T6.3, 

FOGUS has provided a work plan for the targeted activities. 

16 - INF INF based on its chatbot technical developments and corresponding NetApp 

design/developments, has initiated several actions for supporting developers’ 

events, training material preparation and EVOLVED-5G SMEs acceleration 

program. In parallel, it has promoted stakeholders’ engagement through 

communication material over the website and social media. In specific, INF has: 

• Contributed News to the library of the acceleration program 

• Attended all WP6 relating meetings and training sessions 

• Made a demo of the chatbot NetApp at the Metropolitan College training 

event (22 March 2022), 

• Prepared new webpages and menu tabs in the EVOLVED-5G website for 

the T6.1 and T6.2 activities 

• Review and contributions to guidelines and support material for the 

production of training materials and areas 

• Review and contributions to the guidelines for the Acceleration Library 

• Updated actions for preparing the communication of Accelerator Library 

and Forum 

• Made arrangements and NetApps slides/rehearsals in April for video 

recordings (to take place middle of May in the media studio of UPV, 

Valencia, Spain) 

• INF Chatbot Assistance NetApp demo-training preparation for participating 

in UPV online seminar "5G Application" (30 May 2022) 

• Communicated WP6 activities and events through EVOLVED-5G channels 

as communication leader 
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17 - 8BELLS • Eight Bells has identified the potential stakeholders and some preliminary 

business models together with the main contributions for the Total Cost of 

Ownership (TCO). In the preliminary analysis, CAPEX and OPEX are 

equally distributed. TCO analysis and methodology is being applied to each 

specific use case. 

18 - PAL • Provided feedback for the acceleration programme.  

19 - ZOR • Preparation of content for training activity on Anomaly Detection NetApp 

20 - IMM IMM mainly contributed to T6.1 for now: 

• Preparation of training content related to the IMM NetApp 

• Provision of feedback for the acceleration program 

23 - UMS • Provided feedback for the acceleration programme.  

1.2.7 Work package 7 

Overall progress 

WP7 targets the Innovation, Exploitation, Standardisation and Outreach Activities of the project and 

is active the whole project duration from M1 to M36. It is organised in four (4) main tasks: 

• Task 7.1: Dissemination and Communication Activities  

• Task 7.2: Engagement in 5G-PPP Activities   

• Task 7.3: Innovation Shaping and Standardization Alignment  

• Task 7.4: Exploitation activities, Technology Transfer and IPR Management 

WP7 is related to one project Milestone: 

• MS1, Project Website and social media channels launch, Due Date: M1 

And is expected to submit in the course of the project the following deliverables: 

• D7.1; Dissemination, Communication and 5GPPP Engagement Plan (T7.1, T7.2); INF; M6 

• D7.2; Standardisation, Innovation, Exploitation and Technology Transfer plan (T7.3, T7.4); 

COS; M10 

• D7.3; Dissemination, Communication and 5GPPP Engagement Activities (Intermediate) 

(T7.1, T7.2); NCSRD; M20 (8/22) 

• D7.4; Standardisation, Innovation, Exploitation and Technology Transfer Activities 

(Intermediate) (T7.3, T7.4); LNV; M24 (12/22) 

• D7.5; Dissemination, Communication and 5GPPP Engagement Activities (Final) (T7.1, T7.2); 

INF; M36 (12/23) 

• D7.6; Standardisation, Innovation, Exploitation and Technology Transfer Activities (Final) 

(T7.3, T7.4); COS; M36(12/23) 

During the reporting period, and inline to the planned scope of work, WP7 has timely submitted the 

D7.1 and D7.2 deliverables and has completed MS1, the project’s website and social media, in M1. 

WP7 is directly related to the following project objectives: 

• Objective 1: Upgrade the 5G experimentation potential in Europe, through: 

− ≥ 3 impactful inputs to regulation and standardisation bodies  

− ≥ 3 Contributions to 5G PPP Roadmaps and white papers 

• Objective 6: Maximise the technological fingerprint and the business potential from the expected 

integration of 5G in manufacturing, through >2 novel value chains 
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Already in M1-M16 the project has managed to complete the Objective 1 targets, with eight (8) 

contributions to 3GPP SA2 & SA6 groups, as detailed in Task 7.3 section, and four (4) significant 

contributions to 5GPP whitepapers/journal as listed in Task 7.2 section. In respect to Objective 6, the 

project has put effort to define a concrete framework on technology transfer, IPR management and 

exploitation strategy, as described in Task 7.4 targeting both the 5G provisioning and vertical 

stakeholder ecosystems. 

As part of the WP work organisation, regular monthly management meetings were held with the 

participation of all WP7 partners, focusing on the action points set and status monitoring for each task. 

Special biweekly workshops were held to energise the collaboration of the project team into 

unanimously agreeing the innovation shaping, exploitation methodology and the identification of the 

project’s exploitable outcomes as reported in D7.2 (M10).  

In relation to the work package planned activities, the following progress can be reported:  

• Development of a sound communication strategy (using communication channels, social media, and 

website), to raise the profile of the project and stimulate a high level of market, stakeholder and 

policy awareness, through a variety of actions at a European and international level: 

o As detailed in Task 7.1 and described in D7.1, the project’s social presence has already 

been launched from M1, with an outreach process set to raise engagement with continuous 

and qualitative regular posts.  

• Dissemination of the project’s scope, objectives and results, targeting high impact venues and 

spreading the reach of the project beyond the 5G community:  

o Described in Task 7.1 activities, a wide set of dissemination and communication activities 

have been already performed. 

• Contribution to SDOs as relevant to the project results, with particular focus on 3GPP and 5G-PPP 

programme alliance: 

• Promoting collaboration with other related projects and networks:  

o As can been seen in Task 7.2 and Task 7.3 activities, the project has been very active both 

in 5GPPP and 3GPP programmes, and has already reached the KPIs set. Detailed 

information can be found in D7.2 

• Definition of the exploitation strategy, methodology and formulation of the project’s outcome 

exploitation plans: 

• Formulation of the initial and final IPR Plan: 

o Successfully addressed as part of Task 7.4 activities, and described in detail in D7.2.  

Activities per Task 

T7.1: Dissemination and Communication Activities. Leader: INF 

During reporting period, INFOLYSIS led T7.1 activities and coordinated the setup of all the necessary 

communication channels for the efficient communication and dissemination of project’s activities. In 

specific, the following channels have been established and intensively used: 

• EVOLVED-5G website (www.evolved-5g.eu) 

• Social media channels 

o EVOLVED-5G Twitter account @evolved5g (https://twitter.com/evolved5g) 

o EVOLVED-5G LinkedIn account “EVOLVED-5G Project” 

https://www.facebook.com/evolved5g) 

http://www.evolved-5g.eu/
https://twitter.com/evolved5g
https://www.facebook.com/evolved5g
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o EVOLVED-5G Instagram account @evolved5g 

((https://www.linkedin.com/in/evolved-5g-project/) 

o EVOLVED-5G Facebook account “EVOLVED-5G” 

(https://www.instagram.com/evolved5g/) 

• EVOLVED-5G YouTube Channel “EVOLVED-5G Project” 

(https://www.youtube.com/channel/UClGygB1TMxeZlWMOl3vajlA) 

• EVOLVED-5G quarterly Newsletters (https://evolved-5g.eu/dissemination/newsletter/) 

• Leaflet (https://evolved-5g.eu/wp-content/uploads/2021/03/leaflet_v1.1.pdf) 

• Poster (https://evolved-5g.eu/wp-content/uploads/2021/03/EVOLVED-5G-POSTER-final-

A1.pdf) 

• Press releases (https://evolved-5g.eu/dissemination/press-releases/) 

• Articles (https://evolved-5g.eu/dissemination/articles/) 

• Publications (https://evolved-5g.eu/dissemination/publications/) 

• Presentations and Workshops (https://evolved-5g.eu/dissemination/workshops-presentations-

and-trials/) 

• Events attended (https://evolved-5g.eu/dissemination/events/) 

In addition, specific mechanisms and control tools have been setup for better coordinating, monitoring 

and controlling T7.1 activities: 

• EVOLVED-5G WP7/T7.1 Activities tracking files (Available internally to all partners in MS-

Teams) 

• Quarterly EVOLVED-5G social media and Website Statistical Dashboards for communication 

performance monitoring (designed, developed, and maintained by INF – URL links provided 

further below) 

• Google Analytics and WordPress statistics monitoring for website performance/impact (refer 

to D7.1). 

During reporting period, all partners were involved in several communication and dissemination 

activities, as per defined communication/dissemination plan and strategy. which are summarized in the 

following table (in parenthesis noted the accepted/confirmed dissemination activities for taking place 

in next 1-3 months following the reporting period): 

Activity M1-M16 Achievements 

Publications in 

journals, workshops 

and conferences, white 

papers 

4 Conference papers, 

1 Book Chapter, 

5 5G-PPP white papers with EVOLVED-5G contributions, 

(3 conference papers at EuCNC2022,  

1 journal paper at IEEE Network Magazine) 

Presentations in 

scientific 

events/conferences/5G-

PPP events 

17 presentations  

(4 presentations for EuCNC2022,  

2 presentations for “Jornadas de Concurrencia y Sistemas 

Distribuidos” congress) 

Exhibitions in 

industrial and scientific 

events - Booths 

2 Booths  

Organization of events 

(workshops/special 

1 Poster Session,  

(2 Special Sessions in 5G FORUM and EuCNC2022, 

https://www.linkedin.com/in/evolved-5g-project/
https://www.instagram.com/evolved5g/
https://www.youtube.com/channel/UClGygB1TMxeZlWMOl3vajlA
https://evolved-5g.eu/dissemination/newsletter/
https://evolved-5g.eu/wp-content/uploads/2021/03/leaflet_v1.1.pdf
https://evolved-5g.eu/wp-content/uploads/2021/03/EVOLVED-5G-POSTER-final-A1.pdf
https://evolved-5g.eu/wp-content/uploads/2021/03/EVOLVED-5G-POSTER-final-A1.pdf
https://evolved-5g.eu/dissemination/press-releases/
https://evolved-5g.eu/dissemination/articles/
https://evolved-5g.eu/dissemination/publications/
https://evolved-5g.eu/dissemination/workshops-presentations-and-trials/
https://evolved-5g.eu/dissemination/workshops-presentations-and-trials/
https://evolved-5g.eu/dissemination/events/
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sessions/seminars/traini

ng/poster sessions etc.) 

1 co-organized workshop accepted in IWAPS 2022) 

Articles/Interviews/Pre

ss releases 

7 Articles 

12 Press releases 

Online Website News  78 News posts at the website 

Website 

Activity/Impact 

  Unique Visitors: 746 (Project Target: >1250) 

  Sessions: 807 

  Page Views: 5,331 (Project Target: >5,000) 

  Average Visit Time: 2m 39 sec  

Social Media 

Activities/Impact 

Followers: 899 (Project Target >1000) 

Posts: 645 (Project Target>750)    

Posts’ weekly average:  2.30 (Project Target >2)    

Likes: 5,373     

Reach/Impressions: 81,954 

YouTube videos: 2     

Communication 

material (digital and 

printed) 

5 Newsletter issues (and 1 under editing) 

1 Leaflet (A4 two-fold) 

1 Poster (A1) 

300 EVOLVED-5G logo stickers 

In addition, website and social media continuous operation and high impact performance is documented 

by the following statistical dashboards reporting performance/impact for period M1-M16: 

• Website: https://datastudio.google.com/reporting/0ac8af44-8e41-40f4-8222-4a601b2cd6c3    

• LinkedIn: https://datastudio.google.com/reporting/db137eb6-72b3-4cdc-814b-33d899d0ea67   

• Twitter: https://datastudio.google.com/reporting/934ba3a7-c56f-48e6-8ff3-c46943c9c112   

• Facebook: https://datastudio.google.com/reporting/07a4f67d-9dab-46fb-a990-1fbcc94f7a95   

• Instagram: https://datastudio.google.com/reporting/0d356f58-c7c7-400a-8464-351276529fef   

Detailed information on the EVOLVED-5G communication and disseminations plan, performed 

activities, performance statistics and impact are presented in deliverable D7.1 (led by T7.1/INF) and 

will be also presented in more detail (for the full reporting period) in the upcoming deliverable D7.3 

(M20). In addition, the EVOLVED-5G website might be used for easily accessing all performed 

activities (e.g., publications, 5G-PPP with papers with EVOLVED-5G contributions, presentations, 

newsletter issues, articles, attended events etc.) as well as reading the latest news and public 

deliverables at www.evolved-5g.eu. 

T7.2: Engagement in 5G-PPP Activities. Leader: NCSRD 

The work of Task 7.2 has focused on the planning and monitoring of the activities in the context of the 

5G-PPP. During the first period of the project, most of the EVOLVED-5G consortium partners have 

been actively participating in the 5G-PPP organized activities and an ongoing monitoring of the 

activities has been performed following the 5G-PPP working groups. To that end, the EVOLVED-5G 

project has appointed several partners to participate in the following 5G-PPP working groups: 5G-

PPP Steering board, 5G-PPP Technical Board, 5G-PPP Comms list, Pre-Standardization WG, 5G 

Architecture WG, SDN / NFV WG, SME WG, TMV WG and BVME Sub Group under the umbrella 

of Vision and Societal Challenges WG. 

https://datastudio.google.com/reporting/0ac8af44-8e41-40f4-8222-4a601b2cd6c3
https://datastudio.google.com/reporting/db137eb6-72b3-4cdc-814b-33d899d0ea67
https://datastudio.google.com/reporting/934ba3a7-c56f-48e6-8ff3-c46943c9c112
https://datastudio.google.com/reporting/07a4f67d-9dab-46fb-a990-1fbcc94f7a95
https://datastudio.google.com/reporting/0d356f58-c7c7-400a-8464-351276529fef
http://www.evolved-5g.eu/
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In this context, partners   have   regularly   informed   the   working   groups   about the project's 

activities and progress through presentations and actively contributed to the whitepapers stemming 

from the different WGs. 

The activity performed during the first period of the project can be summarised below:  

• Presentation of EVOLVED-5G project -5G-PPP Architecture WG 

• Presentation of EVOLVED-5G project- 5G-PPP Technical Board  

• Presentation of EVOLVED-5G project- 5G-PPP TMV WG 

• Presentation of EVOLVED-5G project in the 5G-PPP- Software Networks WG 

• Presentation of EVOLVED-5G project-5GPPP Webinar 5G Innovations for verticals 

• Contribution to white paper View on 5G Architecture - 2.6.7 “NetApp principles and 

implementation aspects” by 5GPPP Architecture Working Group 

• Contribution to ‘European Vision for the 6G Network Ecosystem’ white paper by 5G 

Infrastructure Association (5G IA)  

• Contribution to “5G Ecosystems" white paper by Infrastructure Association Vision and Societal 

Challenges Working Group Business Validation, Models, and Ecosystems Sub-Group (BVME) 

• Contribution to 5GPPP Phase 3 Projects Brochure 

• Contribution to the 6th Edition of the European 5G Annual Journal 

• Contribution to brochure “European SME Expertise in 5G and Beyond” (SME WG) 

• Contribution to SMEs Brochure and "Find you SME" webpage at NetworldEurope as part of 

SME WG activities 

Furthermore, contributions were prepared during the reporting period but were made publicly 

available in M18 for the following 5G-PPP documents: 

• Beyond 5G/6G KPIs and Target Values” Whitepaper, (TMV WG)  

• TMV WG ΚPI Brochure 

• BVME 5G Ecosystems Brochure 

 

T7.3: Innovation Shaping and Standardization Alignment. Leader: LNV 

The core activities carried out during this first period of the project (M1-M16) have been around 

innovation shaping and standardisation alignment.  

Standardisation alignment of the project actions has been established by providing a liaison between 

the project and the standardization community (e.g., 3GPP, ETSI, 5G-ACIA, etc.) This liaison ensures 

that the implementation actions of the project are aligned with the applicable standards, e.g., the APIs 

exposed by NEF emulator are aligned with the northbound APIs defined in 3GPP. On the other hand, 

the project has the ability to create standards contributions in order to fix issues which might be present 

in standards. 

The activities pertinent to innovation shaping are spanning different areas of the project. A conceptually 

innovative activity is the assistance in the definition of a new framework (based on NetApps) that 

facilitates the creation and deployment of innovative vertical apps over 5G networks. Another aspect is 

to study and promote various types of NetApps, which can bring added value to verticals. Furthermore, 

proposing new functionality to support innovative, new services for the verticals (e.g., “app-layer 
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analytics”) is considered an innovation shaping action. Last but not least, the tight coupling between 

innovation and standardisation, is underlined by the creation of standards contributions containing 

parts of the project innovations.  

Standardisation alignment and innovation shaping are ongoing activities, the effects of which, are going 

beyond the project lifetime since their outcomes are actively contributing to the standards. 

Key milestones could be considered the prompt identification of most relevant SDOs for the project, 

more details of which can be found in D7.2: 

• 3GPP SA2/SA6 

• 5G-PPP (consortium members attend several WGs as listed in T7.2 activities’ description) 

• ETSI MEC 

• ETSI OSM 

• ETSI NFV/INT 

• IEEE TSN 

• 5G-ACIA 

• AIOTI 

• BDVA/DAIRO 

• EFFRA 

along with a chapter authorship of deliverable D7.2 ("Standardisation and Innovation Plan") which 

presents the plan on how the project will align with these SDOs. Key achievements are also considered 

the preparation and submission of several standards contributions to 3GPP, divided in the following 

two main categories: 

• Contributions which aim at defining new 5G capabilities / services that can be consumed by 

NetApps and provide added value to verticals 

• Contributions which focus specifically on enabling application-layer analytics, i.e., enable 

NetApps that can create and expose app-layer analytics 

More specifically, the following 3GPP contributions have been performed during P1: 

• Contribution “Support of DN performance analytics by NWDAF” was submitted to 3GPP SA2. 

Agreed in document S2-2101388. 

• Contributions were provided to 3GPP SA6, and supported a new Study Item, entitled “Network 

Slice Capability Exposure for Application Layer Enablement (FS_NSCALE)”. Work in 3GPP 

started in July 2021 and proposals are captured in TR 23.700-99 

• Contributions were provided to 3GPP SA6, and a new Study Item, entitled “Application Data 

Analytics Enablement Service (FS_ADAES)” was approved. Lenovo is the rapporteur / leader 

of this Study Item. Work in 3GPP started in Dec. 2021 and proposals are captured in TR 23.700-

36 

• Contribution submitted to 3GPP SA6, entitled “Key Issue on API related analytics”. (See S6-

220642) 

• Contribution submitted to 3GPP SA6, entitled “Key Issue on support for analytics related to 

slicing”. (See S6-220644) 

• Contribution submitted to 3GPP SA6, entitled “Key Issue on CAPIF enhancements”. (See S6-

220645) 

• Contribution submitted to 3GPP SA6, entitled “Key Issue on DN related energy analytics”. (See 

S6-220646) 
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Besides 3GPP, consortium members are actively attending standardisation meetings in the following 

domains, ensuring the project representation and communication of its key achievements, as well as 

steering the project activities towards the direction of the standardisation community: 

• Follow-up and participation in OSM community 

• Active monitoring of AIOTI standardization activities in 5G and participation in 5G WG 

AIOTI calls 

Beyond the numerous standardization contributions, a salient step was the conception of the "Auxiliary 

NetApp" which is a new type of NetApps that do not expose services to the vertical applications, but 

perform an “auxiliary” function, e.g. collecting data to enable analytics. Auxiliary NetApps can be 

stored in the marketplace and be deployed by the 5G network operator. Although auxiliary NetApps are 

not listed among the project outcomes, they can lead to innovative standards contributions and as such, 

a proof-of-concept will be examined. 

T7.4: Exploitation activities, Technology Transfer and IPR Management. Leader: COS 

Task 7.4 targets the project-level exploitation, with focus on the commercial exploitation and impact 

assessment through the (i) identification of the commercial exploitation strategy employing lean canvas 

to model project outcomes and assess business opportunities, (ii) definition of partner level exploitation 

plans and (iii) early documentation of the agreed exploitation strategy methodology and roadmap. Also, 

Task 7.4 considers the IPR Management policy aligned with the EU funded project directives, through 

specific agreements already put in place as part of the Consortium Agreement. Task 7.4 is expected to 

contribute to Deliverable 7.2 “Standardisation, Innovation, Exploitation and Technology Transfer 

plan” in M10. 

In the reporting period, the Task has completed the formulation of the project-level exploitation 

strategy that, in alignment to its early documentation objective, has been already published in D7.2. 

The exploitation roadmap includes a step-wise approach that assumes the following: 

• Step 1: Identify initial exploitable outcomes, target customers and TRL category 

• Step 2: Revise/Update final exploitable outcomes, TRL, prioritise adding gap analysis 

• Step 3: Fill in Value Proposition Canvas for each exploitable outcome 

• Step 4: For selected/most promising outcomes, fill Lean Canvas 

Step 1 has already been completed, and has identified seven (7) potential platform-level exploitable 

results, and twelve (12) SME-related product prototypes & demonstrators. Step 2 is the subject of 

analysis in the second year of the project, while step 3 and 4 shall be delivered by the end of the project. 

Furthermore, significant effort has been put to formulate the technology transfer approach for the SMEs 

of the consortium as a mechanism to mobilise the commercialisation activities for the identified 

exploitable outcomes of immediate potential. EVOLVED 5G technology transfer & IPR plan consist of 

three main elements:  

• The Commercialisation of Intellectual Property Guide  

• The IP Commercialisation Blueprint tool  

• 4 hands-on workshops 

https://evolved-5g.eu/wp-content/uploads/2021/11/EVOLVED-5G-D7.2-v1.0_final.pdf
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The initial approach on the IPR Guide & Blueprint can be found in D7.2. The plan of the 4 hands-on 

workshops, extended within the project’s life cycle, has been agreed as part of the reporting period to 

be: 

• Understanding the fundamentals of technology transfer & the IP commercialization process 

(May 2022) 

• How to use the Evolve 5G IP Commercialization Blueprint (October 2022) 

• Advancing IP commercialization processes: Negotiation, IP Transfer and License Agreements 

(May 2023) 

• Feedback session for SMEs: Lessons learnt from using the Evolve 5G IP Commercialization 

Blueprint (October 2023) 

Contributions per Partner 

Based on the DoA, the partners contributing to this WP (i.e., those having PMs in this WP) are listed in 

the first column of the Table below. During the reporting period, all of them had active participation in 

the regular calls of the WP and provided inputs regarding the preparation of the WP's deliverables. 

More specific contributions per partner can be found in second column of the Table below.  

Partner Contribution made during P1 

1 - TID • TID along with FOG have prepared and submitted a paper to EuCNC on 

CAPIF that has been approved and will be presented at the event.  

• TID in collaboration with UMA has presented EVOLVED-5G at 5GFoum 

at Malaga in May 2021. 

2 - NCSRD • Leader of Task 7.2 

• Contribution to D7.1 as the editor of section 3" 5GPPP Engagement Plan" 

• Contribution to D7.2 (in sections 2, 4, 5) 

• Representing EVOLVED-5G at the 5GPPP TB 

• Presentation of EVOLVED-5G activities by TM Dr. Harilaos Koumaras at 

5G Techritory event (Link) 

• EVOLVED-5G technical manager Harilaos Koumaras from NSCR 

DEMOKRITOS presented the EVOLVED-5G project at 5G-PPP TMV WG 

on November 2, 2021. He shared information about the scope, the 

motivation and the architecture of the EVOLVED-5G project. (Link) 

• Press Release by NCSRD on the development of the NEF Emulator at the 

5G-PPP web site (Link) 

• Article publication at capital.gr on EVOLVED-5G activities and interview 

by Dr. Harilaos Koumaras (Link) 

• Article publication at newmoney.gr on EVOLVED-5G platform and 

exploitation of it by 5G Ventures S.A. (Link) 

• Dr. Harilaos Koumaras (NCSR “Demokritos), EVOLVED-5G technical 

manager, provided an interview at Startupper Magazine (in Greek) 

providing insights about NCSR “Demokritos” pioneering activities in 5G 

research and EU 5G-PPP projects. Special mention is made to EVOLVED-

5G project and its 5G activities. (Link) 

• IEEE MeditCom 2021 Demo session co-chaired by Dr. Harilaos Koumaras 

(NCSRD)  

• Press Release by NCSRD on EVOLVED-5G project (Link) 

• Leading editor and contributor of the accepted EUCNC conference paper “A 

Network Programmability Framework for Vertical Applications in the 

Beyond 5G Era” 

https://evolved-5g.eu/2022/01/17/5gtechritory-2021/
https://evolved-5g.eu/2021/11/29/5g-ppp-tmv-wg-2-november-2021-evolved-5g-project-presentation/
https://evolved-5g.eu/2021/11/03/evolved-5g-builds-the-first-3gpp-nef-emulator-to-support-smes-on-5g-programmability/
https://www.capital.gr/epixeiriseis/3542068/evolved-5g-to-ekefe-dimokritos-exelissei-to-5g-gia-tis-kathetes-biomixanies
https://www.newmoney.gr/roh/palmos-oikonomias/epixeiriseis/ekefe-dimokritos-sinergasia-me-tin-eteria-simmetoches-5g/
https://evolved-5g.eu/wp-content/uploads/2021/03/startupper-NCSRD.pdf
https://www.iit.demokritos.gr/projects/experimentation-and-validation-openness-for-long-term-evolution-of-vertical-industries-in-5g-era-and-beyond/
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• Leading editor and contributor of the accepted EUCNC conference paper 

“NEFSim: An open experimentation framework utilizing 3GPP’s exposure 

services”  

• Leading editor and contributor of the published IEEE Meditcom 2021 

conference paper “5G Vertical Application Enablers Implementation 

Challenges and Perspectives” 

• Leading editor and contributor of the published IEEE Meditcom 2021 

conference paper “An open source 5G experimentation testbed” Conference 

Paper” 

 3 - MAG • Identified advanced business cases related to the Marketplace, expected to 

emerge after the 5G evolution, and is heading its implementation to support 

discrete business models, where the CSPs can act as Suppliers towards the 

Buyers, as Technology providers/enablers towards 3rd parties, and as 

Platform providers for consumers (B2C), enterprises (B2B) and developers 

(B2B2x). 

• Provided justification for considering the Marketplace as a candidate for the 

Innovation Radar Questionnaire 

• Proposed to the consortium to explore the possibility for applying for the 

Horizon Results Booster services, which aim to help European projects 

formulate their exploitation and dissemination strategies. 

4 - ATOS • Continuous promotion of the project activities by ATOS team involved in 

the project via personal social media channels (LinkedIn, Twitter, YouTube, 

etc.). 

• Participation in Evolved-5G Training Workshop “5G Programmability” 

presenting Smart5Grid Project. 

• Contribution to Paper (accepted) EUCNC'22 - A Network Programmability 

Framework for Vertical Applications in the Beyond 5G Era 

•  Follow-up and participation in OSM community. 

• Contribution to deliverable D7.2 (sections 2.1.3, 2.3.2, 2.4.2, 3.2.3.4). 

4a – ATOS 

SPAIN 
• Presentation of EVOLVED-5G project in Atos R&I Booklet 

(https://booklet.atosresearch.eu/project/evolved-5g).  

• Promotion of the project most relevant activities (i.e., newsletters) using 

Atos social media channels. 

5 - INTRA • Promotion of the project achievements via the company’s social media 

channels (LinkedIn, Twitter, YouTube, etc.). 

• Contribution to the deliverable D7.2 

6 - COS • WP7 and Task 7.4 leader 

• Contribution to the 5GPPP white paper entitled "5G Ecosystems" by 

Infrastructure Association Vision and Societal Challenges Working Group 

Business Validation, Models, and Ecosystems Sub-Group. (https://5g-

ppp.eu/wp-content/uploads/2021/09/White_paper_5G-Ecosystems_1-0-

final.pdf https://5g-ppp.eu/white-paper-by-the-5g-ia-vision-and-societal-

challenges-working-group/) 

• Web-post at the official web-site of COSMOTE describing the EVOLVED-

5G project. (https://www.cosmote.gr/cs/otegroup/en/evolved_5g.html) 

• Infocom World 2021, Athens participation and presentation on 

“EVOLVED-5G: The NetApps Certification Framework”  

• Contribution to the Paper (accepted) EUCNC'22 -- A Network 

Programmability Framework for Vertical Applications in the Beyond 5G 

Era 

• Preparation of the COS partner-level exploitation plan  

• Key contributor on the project-level exploitation methodology 

https://booklet.atosresearch.eu/project/evolved-5g
https://www.cosmote.gr/cs/otegroup/en/evolved_5g.html
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• Contributor to the identification and analysis of EVOLVED-5G platform-

level exploitable outcomes 

• Review of the SME-level exploitable outcomes 

• Support the IPR & Technology Transfer activities of the project  

• Main editor of D7.2, responsible for Sections 1,3, 6  

7 - LNV Lenovo participates in WP7 activities as T7.3 leader. Lenovo contributed the 

project's work to 5G-PPP activities (e.g., white paper: View on 5G Arch. v4.0). 

Furthermore, LNV has actively contributed to deliverable D7.2 with Section #2 

authorship and leads the advancement of Evolved-5G project's work to 3GPP 

standardisation activities (3GPP SA2/SA6): 

• Contribution “Support of DN performance analytics by NWDAF” was 

submitted to 3GPP SA2. Agreed in document S2-211388. 

• Contributions were provided to 3GPP SA6, and supported a new Study Item, 

entitled “Network Slice Capability Exposure for Application Layer 

Enablement (FS_NSCALE)”. Work in 3GPP started in July 2021 and 

proposals are captured in TR 23.700-99 

• Contributions were provided to 3GPP SA6, and a new Study Item, entitled 

“Application Data Analytics Enablement Service (FS_ADAES)” was 

approved. Lenovo is the rapporteur / leader of this Study Item. Work in 

3GPP started in Dec. 2021 and proposals are captured in TR 23.700-36 

• Contribution submitted to 3GPP SA6, entitled “Key Issue on API related 

analytics”. (See S6-220642) 

• Contribution submitted to 3GPP SA6, entitled “Key Issue on support for 

analytics related to slicing”. (See S6-220644) 

• Contribution submitted to 3GPP SA6, entitled “Key Issue on CAPIF 

enhancements”. (See S6-220645) 

• Contribution submitted to 3GPP SA6, entitled “Key Issue on DN related 

energy analytics”. (See S6-220646) 

8 - IEA • Contributions expected by IEA in WP7 were provided by its third party 

Envolve Greece (see Section 5.2 for further explanations). 

8a – Envolve 

Greece 
• Participate in Beyond 4.0 Exhibition with a booth and in a panel presenting 

EVOLVED-5G acceleration programme. 

• Participate in EVOLVED-5G Training Workshop “5G Programmability” 

presenting the Evolved 5G ecosystem and acceleration programme.  

• Contribution to the D7.2., section 4 

• Development of the IP Commercialization Blueprint and its guide 

• Drafting the technology transfer plan and Commercialization of Intellectual 

Property Guide 

9 - UMA • Assistance and contribution to the discussions performed within the context 

of WP7 

• Definition of the UMA exploitation plan 

• Contribution to Deliverable D7.2, section 3.4.9 

• Design and preparation of the project Leaflet 

• Authoring of the scientific paper “Toward Zero Touch Configuration of 5G 

Non-Public Networks for Time Sensitive Networking” accepted in the 

journal IEEE Networks Magazine. 

• Scientific paper in proceedings (and presentation) of the 2nd IFIP/IEEE 

International Workshop on Fully-Flexible Internet Architectures and 

Protocols for the Next-Generation Tactile Internet (FlexNGIA 2022). Paper 

entitled “Implementation and evaluation of the Multi-connection Tactile 

Internet Protocol and API”. 

• Participation in the event “Foro Transfiere 2022” (16-17 February 2022, 

Málaga  
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• UMA in collaboration with TID has presented Evolved5G at 5GFoum at 

Malaga in May 2021. 

9a - IHSM CSIC • Contributions on the applicability of the solutions developed in the project 

in commercial solutions. 

10 - UPV • Presentations of EVOLVED-5G project & EVOLVED-5G NetApp vision 

in the Software Networks WG in 5G-PPP 

• Design and production of project Communication Materials: EVOLVED-

5G posters 

• Dissemination activity through article in UPVNews online press 

• Contributions to the 5G-PPP Software Networks WG Whitepaper  

• Participation as EVOLVED-5G representative in all regular calls and 

activities of the 5G-PPP Software Networks WG 

• Reporting of dissemination activities: Innovation course regarding 

EVOLVED-5G project and other dissemination actions. 

• Contribution in the definition of the presentation strategy and document 

reporting for presenting project assets in the Innovation Radar 

• Proposal of inclusion of the activity and vision of the EVOLVED-5G project 

in the Annual report of the 5G & IoT WG of AIOTI 

• Monitoring of AIOTI standardisation activity in 5G – Participation on 5G 

WG AIOTI calls. 

• Contribution to deliverables D7.1 & D7.2 

• Definition of the exploitation plan of UPV regarding EVOLVED-5G assets 

11 - GMI GMI has assisted in the discussions performed within the context of WP7 and 

conceived the exploitation plan for the Physical – Digital Twin use case. GMI 

has also included EVOLVED-5G related innovations within its standard 

dissemination and advertising activities, so as to increase project’s impact 

towards the aeronautical community. Finally, GMI contributed in the 

preparation of corresponding WP7 Deliverables.  

12 - ININ ININ’s activities have been focused to T7.1, T7.2 and T7.4. 

• T7.1: Actively promoting EVOLVED-5G events via each own social 

channels, focusing on events where it has participated (e.g., training course, 

seminar). 

• T7.2: ININ has participated to activities within 5GPPP SME WG and 5GPP 

TMV WG as a representative of EVOLVED-5G, i.e., providing two-way 

communication between the project and WGs. 

• T7.4: Results of working on initial exploitation results of FoF IoT System 

NetApp/UC and individual exploitation plan have been included into the 

deliverable D7.2. 

13 - CAF CAF has been contributed to the EVOLVED dissemination activities by 

providing video about EVOLVED 5G technical tests in Malaga University 

platform in April 2022.  

14 - IQB IQB has been actively disseminating project’s concepts and initial results in 

several venues, across heterogeneous audiences. Within the concept of WP7, 

IQB has contributed to the definition of the exploitation plan for ID Management 

and Access Control NetApp and has raised awareness as part of the 
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communication plan with the academic and industry liaisons it has in the area of 

cybersecurity and network security. Moreover, in the reported period, 

• IQB personnel act as workshop chairs for the 2nd International Workshop 

on Advances on Privacy Preserving Technologies and Solutions (IWAPS 

2022), which EVOLVED-5G is co-organising. 

• IQB personnel has contributed to scientific paper published as preprint in 

o Anna Angelogianni, Ilias Politis, Christos Xenakis, “How many 

FIDO protocols are needed? Surveying the design, security and 

market perspectives,” Preprint available at arXiv:2107.00577 

15 - FOGUS FOGUS provided tangible inputs for the preparation of EVOLVED-5G 

publications (e.g., the EUCNC22 articles). Also, the company provided a speech 

on a project organised workshop (March 2022). FOGUS had also active role in 

monitoring and providing inputs on 5GPPP WGs (e.g., content for white papers 

prepared by the partnership, presentation in the Arch WG, etc.). Finally, the 

company has served as internal reviewer of the WP7 deliverables. More 

precisely: 

Contribution to publications: 

• A network programmability framework for vertical applications in the 

beyond 5G era, EuCNC & 6G Summit 2022, June 2022 

• Offering the 3GPP Common API Framework as Microservice to Vertical 

Industries, EuCNC & 6G Summit 2022, June 2022 

• Artificial Intelligence in 5G and Beyond Networks, Chapter No4 in Pethuru 

Raj Chelliah, G. Nagarajan, R.I. Minu Applied Edge AI Concepts, 

Platforms, and Industry Use Cases, Taylor & Francis Group, 1st Edition, 

April 2022 

• 5G Vertical Application Enablers Implementation Challenges and 

Perspectives, IEEE MeditCom, September 2021, 

• An open source 5G experimentation testbed, IEEE MeditCom, September 

2021 

Presentations 

• 5GPPP Arch WG, Dimitris Tsolkas - DTM presented in the group’s regular 

call the EVOLVED-5G principles 

• 5GPPP TB Workshop, 24 June 2021 (virtual), Dimitris Tsolkas - DTM 

presented EVOLVED-5G during the verticals session  

• 5G Programmability Training Workshop by EVOLVED-5G and the 

Computer Science department of Athens Metropolitan College 

16 - INF INF leads T7.1 and participates/contributes to T7.2 and T7.4 activities too. In 

specific, during the reporting period: 

• INF established and maintained the core communication channels, 

• Social media posts in all channels at least two time per week 

• Kept updated the content of the website 

• Created and posted news on a weekly basis on the website and social media 

channels 

• Facilitated the release of leaflets and posters 

• Communicated press releases and articles 
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• Edited and released the quarterly newsletter (5 issues) and the 6th one under 

editing,  

• Led D7.1 and contributed in all sections providing the initial communication 

and dissemination plan and strategy, documenting initial performed impact 

activities, providing communication channels statistics, contributing to 

sections related to 5G-PPP interaction, other projects and SME and Comms 

WGs. 

• Applied the communication and dissemination strategy as per D7.1,  

• Monitored impact performance of communication and dissemination,  

• Designed, processed and released quarterly statistical dashboards,  

• Kept track of dissemination activities and material 

• Attended 3 events for communication purposes and 1 event for making 

demo of Chatbot Assistance NetApp 

• Edited and released 2 videos 

• Member of 5G-PPP Comms WG and SME WG representing EVOLVED-

5G and contributing to “European SME Expertise in 5G and Beyond”  SME 

WG brochure and "Find Your SME" web page,  

• Interacted with other ICT-41 and 5G-PPP projects (organisation/invitation 

of joint events/presentations, social media shares and mentions, WGs 

interactions/meetings)  

• Updated INF individual exploitation plan as part of T7.4 and D7.1. 

• Contributed to the exploitation methodology refinement and provided 

chatbot related exploitable outcomes 

17 - 8BELLS Eight participated in the following activities of this WP.  

• Disseminated the results of this project to 1st Open annual Workshop which 

Eight Bells organized in Athens on 25.05 

• Social media posts in all channels (Linkedin, Twitter) 

18 - PAL PAL participated in the activities and deliverables of this WP. More specifically:  

• Disseminated the project through participation in events, social media 

presence and publication of blogs, to communicate the advancement and the 

results in the project execution.   

• Presented the achieved results of the project and the use cases that have been 

defined to demonstrate the functionalities of the NetApps that are related to 

robotics applications. 

19 - ZOR • Participation in communication & dissemination activities, presentation and 

demo on Project Organised Workshop event  

20 - IMM IMM contributed to communication & dissemination activities: 

• Posts on social media about Evolved-5G actualities, including a video for 

the consortium meeting in Madrid (May 2022). Focus on XR communities 

which may be interested in 5G. 

• Communication about the poster accepted and presented at the ISS 2021 

conference. 

• Provision of content for D7.2 about IMM NetApp and project activities 

(sections 3.2.2.9 & 3.2.3.20) 
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23 - UMS • Communicated and disseminated Evolved 5G main events/achievements 

through the company social networks; 

• Collaboration in D7.2, in particular in the UMS+PAL Global Localization 

NetApp (sections 3.2.2.19 and 3.2.2.20) 

1.3 Impact 

In line with the description of the expected impact, provided in Section 2.1 of the DoA (how 

EVOLVED-5G project will contribute to the impacts expected from the Work Programme), here is the 

analysis of the work that has been done towards this direction.  

Expected impact 

listed in the Work 

Programme 

Contribution and Measurable Impact by EVOLVED-5G project 

(Project Period 1) 

Testing and 

validation of 

NetApp solutions 

on top of a 5G 

virtualised 

experimental 

environment with 

different 

implemented 

functions and 

vertical-specific 

configurations. 

• The EVOLVED-5G facility has been designed (as described in WP2 

deliverables). Based on this design the project has already provided a 

functional set of entities that allows NetApp development and testing 

(as listed in the project’s github repository). The facility has been 

developed for hosting tests for NetApp verification, validation and 

certification. 

• As described in the DoA, four pillars of the Smart manufacturing 

sector have been selected from the SMEs of the project in order to 

develop related NetApps and complete initial verification and 

validation tests. More precisely the NetApps per pillar are as follows: 

o Pillar 1: Interactions Of Employees And Machines (IEM) 

▪ Remote Assistance in AR NetApp (IMM) 

▪ Digital/Physical twin NetApp (GMI) 

▪ Chatbot Assistance NetApp (INF) 

o Pillar 2: FoF Operations (FoF)  

▪ Occupational safety analysis NetApp (CAFA)  

▪ Industrial grade 5G connectivity with assured QoS 

and integrated SLA/SLS monitoring NetApp (ININ) 

▪ 5G network anomaly detection NetApp (ZorteNet)   

o Pillar 3: Security Guarantees And Risk Analysis (SEC) 

▪ Traffic Management NetApp (8BELLS) 

▪ ID Management and Access Control NetApp (IQB)  

▪ 5G Security Information & Event Mgmt. NetApp 

(FOG)  

o Pillar 4: Netapps For Production Line Infrastructure (PLI)  

▪ 5G Teleoperation NetApp (PAL) 

▪ Localization NetApp (UMS/PAL) 

• To materialise the exploitation of the testing facility in various vertical 

sectors, an additional SME from the agricultural sector utilised 

successfully the facility. Indeed, the Smart irrigation NetApp (UMA) 

has been developed and tested as well. 

• To maximise the impact per SME, the EVOLVED-5G NetApps (12 in 

total) have been developed following specific use-cases that are related 

to the services and products that each SME commercialises, based on 

the expectations that they have for evolving their solutions towards 

make them 5G-enabled. 

• To facilitate the NetApp development and enable full automation in 

the NetApp verification process the EVOLVED-5G SDK-CLI and the 

EVOLVED-5G CI/CD tools were used for the production of the 

EVOLVED-5G NetApps. In the same context, a test-case template was 

https://github.com/orgs/EVOLVED-5G/repositories
https://github.com/EVOLVED-5G/SDK-CLI
https://github.com/EVOLVED-5G/cicd
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defined and properly communicated to the SMEs in order to be used 

as a guidance for the upcoming validation tests. 

• For any NetApp developer guidelines have been published in order to 

develop, configure and test their own NetApp.   

NetApps secure 

interoperability 

beyond vendor-

specific 

implementation 

across multiple 

domains and 

availability of 

related standards or 

reference 

implementations. 

• In principle the EVOLVED-5G approach for the definition of NetApps 

is based on the exploitation of Standardised APIs (at control and 

management domain) that guarantee interoperability beyond vendor-

specific implementations.  This approach has been perceived well by 

the 5GPPP SoftNet WG and Arch WG, as depicted in a related White 

Paper. 

• The development of such type of NetApps has been facilitated by the 

implementation of 5G API providers, available to any NetApp 

developer. In this context, during the reporting period, the NEF 

emulator and the CAPIF core function have been implemented. Those 

implementations are currently getting attendance from stakeholders 

outside the consortium (e.g., SMEs have request use the NEF 

emulator, 5GPPP has announced those developments in its website, 

confirming the importance of them) 

o In the same context, it is mentioned that CAPIF functionality 

is considered as a cornerstone in the realization of 5G 

openness in 3GPP standardization activities, since it allows 

secure exposure of 5G core APIs to third party domains, and 

also, enables third parties to define and expose their own APIs. 

The implementation provided by the project has been 

proposed to be part of the work carried out at project 

CAMARA hosted by the Linux Foundation to create a Telco 

Global API Alliance. 

Open-source 

repository of 

network 

applications that 

can be further 

leveraged by other 

developers. 

• The EVOLVED-5G GitHub is up and it serves as the central reference 

point of the project, ready to support any NetApp developer and 

collaborative work for the development of the EVOLVED-5G facility. 

It already includes mature developments (source code) regarding the 

EVOLVED-5G facility and the initial version of EVOLVED-5G 

NetApps.  

o To further specify the capabilities that the project provide to 

NetApp developers, the storing/maintenance of images 

(binaries) of tested NetApp is done separately in an Open 

Repository, based on Jfrog Artifactory, is used to store and 

manage all the NetApp images (binaries). Artifactory usually 

stores individual application components that can be put 

together at a later stage, thus allowing to break bigger apps in 

smaller chunks, getting more efficient building processes and 

tracking building errors at ease. Therefore, after the NetApp 

has passed all the verification steps, the CI/CD services will 

create and store a binary of such NetApp in the open 

repository. Same steps will be followed for validation and 

certification environments. 

• To further facilitate the usage of the facility by developers in order to 

develop and test their NetApp, step by step instructions have been 

prepared and released. 

Creation of 

thirdparty markets 

for start-ups and 

SMEs. 50% of 

• EVOLVED-5G Consortium consists of 12 SMEs out of 22 partners 

(54.5% SMEs participation), having more than 50% of total project 

cost allocated to SMEs.  

• The design and development of the EVOLVED-5G Marketplace, plays 

the major role in the project towards that target, as well. The project 

https://evolved5g-cli.readthedocs.io/en/latest/
https://5g-ppp.eu/wp-content/uploads/2021/11/Architecture-WP-V4.0-final.pdf
https://5g-ppp.eu/wp-content/uploads/2021/11/Architecture-WP-V4.0-final.pdf
https://github.com/EVOLVED-5G/NEF_emulator
https://github.com/EVOLVED-5G/NEF_emulator
https://github.com/EVOLVED-5G/CAPIF_API_Services
https://5g-ppp.eu/evolved-5g-announces-the-first-release-release-1-0-of-the-3gpp-capif-core-function/
https://www.linuxfoundation.org/press-release/linux-foundation-announces-new-project-camara-the-telco-global-api-alliance-with-global-industry-ecosystem/
https://jfrog.com/artifactory/
https://evolved5g-cli.readthedocs.io/en/latest/
https://evolved5g-marketplace.evolved-5g.gr/
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SMEs are targeted 

for this action. 

allows SMEs/developers (not part of the project) to create and test their 

own NetApps through the EVOLVED-5G framework and upload them 

to the marketplace after the appropriate certification process.  

• In the project website and the project marketplace, additional material 

and tools have been added to support SMEs from technical and 

business perspective (someone can navigate through the community-

accelerator tab in website): 

o Courses and Training material/events, including: 

▪ Preparation of online courses that are available via the 

online platform UPVx to the public, which can be 

used in order any interested SME and organization to 

get informed and trained i) on the EVOLVED-5G 

ecosystem, and to ii) on the developed tools and SDK 

in order to be engaged and start building its own 

NetApps. 

▪ Preparation of a Workshop on 5G programmability 

and the use of the NEF and CAPIF services, as well 

as the use of EVOLVED-5G SDK. 

o SMEs/Developers Forum, for the community members, where 

all the interested parties can post and share experiences, 

questions and good practises with other members of the 

communities, facilitating by this way the induction and 

engagement of new developers, SMEs and organizations to the 

project activities, even beyond its duration. 

o SMEs Acceleration program  

▪ The program includes the creation of the EVOLVED-

5G accelerator library, where dedicated material and 

content is prepared to facilitate the SMEs engagement 

and their 5G transformation. Ten resources have been 

created in PR1 on the acceleration library.  

▪ A dedicated acceleration programme for start-ups on 

how to get benefit from 5G has been created along 

with the call for expression of interest and the related 

documents. We plan to publish the call the next 

semester.  

Relevant 5G PPP 

KPI: Service 

creation time in 

minutes. 

• By design the EVOLVED-5G facility follows a CI/CD-based and 

cloud-native approach for the development of the NetApps, which 

brings many advantages over traditional approaches, regarding the 

achievement of better service creation time, which is critical for the 

agility needed for a 5G system to properly support on-demand a 

vertical application. Some aspects that support the statement above are 

as follows: 

o Containerized application processes (where the cloud-native 

applications belong to) run in segregated settings directly on 

the host server, (such as containerized ones) are quicker and 

less resource-intensive than virtual machines, since there is no 

need for hardware emulation or need to set up a whole guest 

operating system.  

• There is also a bunch of other aspects that the project has adopted and 

facilitate the service creation not only time-wise but also from the 

resource consumption and management perspectives: 

o Lifecycle management through DevOps: The envisaged 

DevOps-driven development of the EVOLVED-5G facility 

https://evolved-5g.eu/community-accelerator/
https://evolved-5g.eu/community-accelerator/
https://evolved-5g.eu/community-accelerator/courses/
https://evolved-5g.eu/community-accelerator/trainings/
https://www.upvx.es/
https://evolved-5g.eu/2022/04/04/5g-programmability-joint-training-workshop-by-evolved-5g-and-the-computer-science-department-of-athens-metropolitan-college/
https://evolved5g-marketplace-forum.evolved-5g.gr/
https://evolved5g-marketplace-forum.evolved-5g.gr/c/library/7
https://evolved5g-marketplace-forum.evolved-5g.gr/c/library/7
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and NetApps ensures faster software delivery and improved 

performance of the finally produced NetApp.  

o User-centric software development: The NetApp developer 

may focus on developing specific features that meet the 

vertical industry requirements by delivering high-quality 

NetApps that are coupled through API-based integration with 

vertical apps.  

o Efficient management of the resources: Cloud-native 

applications, such as the NetApps, make infrastructure 

management effortless by using the platform as a service 

(PaaS).  

o Elastic service deployment: Containerized NetApps provide 

more efficient resource utilization because they are platform 

agnostic, guaranteeing that dependencies are met.  

Generation of 

results that may be 

appropriate for 

transfer towards an 

incubator or a start 

up, either within the 

project or outside of 

the projects in 

follow up actions 

• EVOLVED-5G involves specific partners (IEA, UPV) to assist in the 

exploitation of the results and the dissemination of knowledge so that 

to advertise the opportunity to actors outside the project to get involved 

and trained in order to become ready for the rising 5G Market and 

creating the relevant community in order to sustain and maintain the 

project results. 

o More than 90 possible community partners from EU and 

Horizon associated countries were identified. 6 organisations 

agreed to become community partners, namely Malta 

Business Bureau, Vestbee, UPTEC, Deep ecosystems, 

Venture Cup, Xpress Innovation Agency. These organisations 

will help us spread the call for the expression of interest of the 

acceleration programme to local audiences in many different 

countries through joint promotional activities and events 

o A workshop on the IPR management has been organised for 

the project SMEs. The purpose of the workshop that lasted 1 

hour was to increase the understanding of the consortium 

SMEs regarding the fundamentals of technology transfer and 

the IP commercialisation process.   

• EVOLVED-5G is supported by numerous well-established actors of 

ICT community and entrepreneurship in Europe, such as Code.Hub, 

Lefkippos Technology Park, and VentureFriends.  

• An exploitation strategy and a first set of exploitable results has been 

defined and reported in D7.2.  

• Already, external companies and organisations have expressed interest 

on the usage of EVOLVED-5G tools and on setting potential 

collaborations. For instance: 

o Joint Base San Antonio (JBSA). JBSA is a United States 

military facility located in San Antonio, Texas, USA. The 

facility is under the jurisdiction of the United States Air Force 

502d Air Base Wing, Air Education and Training Command 

(AETC). In the framework of 5G R&D activities has a national 

defense-related mission need in the area of Network 

Modernization using emerging technologies in the areas of 

high-bandwidth, low-latency technologies including 5G. Mr. 

Jody Little (Executive Program Manager at Joint Base San 

Antonio 5G NextGen) has contacted the TM of EVOLVED-

5G via researchgate requesting more info on NEF Emulator, 

since they are also interested on 5G programmability. 

https://www.codehub.gr/
http://lefkippos.demokritos.gr/
https://venturefriends.vc/
https://evolved-5g.eu/wp-content/uploads/2021/11/EVOLVED-5G-D7.2-v1.0_final.pdf
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjQ1Mes54r4AhVUQvEDHWfmAOIQFnoECAkQAQ&url=https%3A%2F%2Fwww.jbsa.mil%2F&usg=AOvVaw0G_vNwNcAkGLm0SCtAX1_N
https://www.linkedin.com/in/jody-little-80609129/
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o Neurecom company has contacted partner COSMOTE and a 

telcoconference was arranged with the TM of EVOLVED-5G 

in order to be discussed how they can engage with the project 

activities in order to support them on 5G programmability and 

NEF services in order to transform their existing OSS charging 

function of 4G systems to 5G. Their objective is to support 

innovative charging functions, such as slicing by utilizing 

information from the 5G core (e.g., via NEF) in order to 

become 5G-ready for the next generation of services.  

o UMA is leading a National funded project called “Tactile 5G” 

sponsored by the “Ministerio de Asuntos Económicos y 

Transición Digital" where CAPIF will be used to expose APIs. 

(https://portal.mineco.gob.es/es-

es/comunicacion/Paginas/211123_np_unico2.aspx) 

1.4. Access provisions to Research Infrastructures 
 
Not applicable. 

1.5 Resources used to provide access to Research Infrastructures 

 
Not applicable. 

 

  

https://www.neurocom.eu/
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2. Update of the plan for exploitation and dissemination of result (if applicable) 

Not applicable.  

However, it is worth mentioning that the project dealt well with all the exploitation and dissemination 

issues caused by COVID-19 during the first period of the project, limiting impact in the project activities 

as much as possible. 

It is true that several dissemination events were either cancelled or turned into virtual (especially in 

2021 and early 2022). The project was undeniably forced to restrict physical presence nevertheless, 

such physical attendance was very well replaced by remote/virtual participation, organisation of events 

and presentations. Similarly, due to many cancellations of physical events the use of printed 

communication material for in place impact creation was not feasible.  

As per communication plan, printed material actions are postponed for when physical events will fully 

resume (2nd quarter of 2022 and on). None of the previous limitations can be attributed to EVOLVED-

5G execution pace, nor it is specially affecting the activities of the work package in terms of meeting its 

objectives and KPIs since counter measures have been efficiently applied. Most communication material 

(leaflets, posters, newsletters) are available in digital format communicated through EVOLVED-5G 

website, social media channels and in digital/hybrid events (as a counterbalance for not being able to 

use printed communication material in physical events). The Dissemination plan has also taken into 

account the COVID-19 impact from the very beginning by (a) substituting our physical attendance with 

remote/virtual participation, organisation of events and presentations, (b) shifting potential types of 

physical dissemination and demo activities at a later stage of the project (2nd period of the project as 

initially planned/scheduled synchronising with the progress and developments of the project). 
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3. Update of the data management plan (if applicable) 

Not applicable. An initial version of the DMP has been provided in D1.2. By the time the project periodic 

report is submitted no further updates are of application. 
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4. Follow-up of recommendations and comments from previous review(s) (if 

applicable) 

Not applicable. This report corresponds to the first reporting period of the project and hence no previous 

recommendations were provided. 
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5. Deviations from Annex 1 and Annex 2 (if applicable) 

The project did not deviate from what was described in the DoA. Nevertheless, during the first period 

of the project three amendments took place. 

The first amendment (AMD-101016608-2) was requested in March 2021, and it concerned the following 

changes: 

• Removal of a beneficiary whose participation was terminated and addition of a new beneficiary: 
o UNMANNED SYSTEMS OU was replaced by UNMANNED SYSTEMS LIMITED. This 

was just a formal change towards the participation of the parent company 

UNMANNED SYSTEMS LIMITED in the project. The entire budget and PMs 

assignments were transferred as is from the terminated beneficiary to the new one.  
• Addition of a linked third party: 

o Partner IEA added ENVOLVE Greece as new third party. The change aimed to give 

IEA more flexibility to implement project activities while increasing the exposure of the 

acceleration and startup programme. 
• Change of the action’s duration and change of reporting periods: 

o Project extension of 6 months: Due to ever-changing pandemic situation all over 

Europe, full lockdowns and mobility restrictions becoming the norm, the project 

requested an extension of 6 months. With this extension the project sought for greater 

flexibility, helping organisations organize better hiring processes while at the same 

time minimizing COVID-19 impact at later stages of the project. 

The second amendment (AMD-101016608-8) was requested in September 2021, and it concerned the 

following changes: 

• Removal of a beneficiary whose participation was terminated and addition of a new beneficiary: 
o UNMANNED SYSTEMS LIMITED went through a Pre-Pack Sale process to enable 

bridge investment (bridge to Series A) from committed investing parties. As a result of 

this process, a new company was founded: UM AUTONOMOUS SYSTEMS LTD. The 

leftover funding and PMs assignments not spent by the terminated beneficiary were 

transferred to the new company as is, hence, no deviations were made to the work plan. 
• Addition of linked third parties: 

o Partner ATOS IT SOLUTIONS AND SERVICES IBERIA SL added Atos Spain SA 

(ATOS SP) as linked third party. The change aimed to help ATOS have more flexibility 

in the allocation of resources for the project. Indeed, The Research & Innovation 

department of the Atos Group is composed of researchers and experts coming from 

several Atos companies, including ATOS IT and ATOS Spain. For the implementation 

of some project tasks, ATOS needs the expertise of members from both organizations 

and the change does not imply a division of competences, but an internal contractual 

matter. 
o Partner UNIVERSIDAD DE MÁLAGA (UMA) added Agencia Estatal Consejo Superior 

de Investigaciones Científicas (CSIC) as linked third party. This changed aimed to 

develop a NetApp in the agricultural sector through a use case of real-time monitoring 

of fruits and vegetables for efficient irrigation in the experimental cultivated farm and 

hence demonstrate the multidomain potential of the EVOLVED-5G facility, besides 

i4.0. 
• Transfer of personnel costs to SMEs owner costs: 

o Partners IQBT & FOGUS transferred some personnel costs from actual costs to SME 

owner costs. The total budget and funding remained the same for both companies. 

The third amendment (AMD-101016608-12) was initiated in November 2021 by the European 

Commission to include the new funded ICT-52 projects in the framework of 5G-PPP collaboration. 
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Via the minor changes procedures, the project also introduced a small budget transfer in WP4 activities 

between partners NCSRD and 8BELLS. Indeed, in the framework of the NetApp development phase and 

during first interactions between NetApps and the NEF emulator, SMEs of the project have been 

provided with the support that they needed on network programmability from 5G technology experts 

coming from the project. Partner 8BELLS, however, required extra support which involved a small 

budget transfer in WP4 activities for using and integrating its NetApp with NEF emulator. This extra 

and additional support was provided by NCSRD. The new figures for both organisations are detailed 

below, and they will be formalized in the next amendment of the project: 

Budget 
8BELLS current 

GA 

NCSRD current 

GA 
8BELLS new proposal NCSRD new proposal 

Personnel 245.000,00 € 365.000,00 € 220.000,00 € 380.000,00 € 

Others 19.850,00 € 37.400,00 € 19.850,00 € 39.900,00 € 

Indirect 66.212,50 € 100.600,00 € 59.962,50 € 104.975,00 € 

Total Budget 331.062,50 € 503.000,00 € 299.812,50 € 524.875,00 € 

Total Funding 231.743,75 € 503.000,00 € 209.868,75 € 524.875,00 € 

     
PMs 8BELLS current 

GA 

NCSRD current GA 8BELLS new 

proposal 

NCSRD new 

proposal 

WP4 20 8 15 11 

 

5.1 Tasks 

There were not significant deviations from the work plan during P1. Indeed, the project achieved all its 

commitments at task level in due time, progress was made as expected and hence no deviations had to 

be handled or corrective actions needed. 

5.2 Use of resources 

The table below summarises the spent vs. planned human resources per partner and per WP for the first 

reporting period of the project. 
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The following table summarises the justification for the deviation between spent and planned PMs (only 

for the beneficiaries whose deviation is greater than 10%) for the first reporting period: 

Partner Justification 

8 - IEA Justification on PMs deviation between Actual/Spent PMs and Planned PMs:  

• WP5: The work in this WP relates to the task 6.3, a task that started 

almost at the end of RP1. IEA will work on it in parallel with t6.3 during 

RP2.  

• WP6: more sub-activities were added in task 6.2 in order to create 

greater impact for out project and the accelerator programme (Library, 

Community Partners, Train the trainer). Thus, more effort was needed 

to implement these activities along with the setting up of the main 

accelerator programme.   

• WP7: The addition of the toolkit and the IP guide that wasn’t foreseen 

in the application form caused this small increase in the total PMs.   

In general, the deviation is not so high considering that the Greek Entity 

delivered the work for both organisations.  

  

Justification of the leading role during P1 of Envolve (third party), instead of 

IEA (full beneficiary)  

• Due to COVID-19 restrictions IEA had no staff at the moment as all the 

personnel had to move to Greece. IEA as the main shareholder of 

Envolve used the resources and personnel of Envolve to fulfil its mission 

and obligations, as we did in this project.   

8a – Envolve 

Greece 

9 - UMA UMA was planning an update of the PMs with the same budget; however such 

change was delayed to another amendment. The intention was to increase 4PMs 

N° Short name Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Actual Planned Deviation

1 TID 9,34 8,89 6,07 4,77 8,65 8,24 1,23 1,71 5,14 4,57 0,67 1,33 5,48 5,33 36,58 34,84 5%

2 NCSRD 3,06 2,88 7,42 7,00 6,73 6,35 1,91 1,80 2,44 2,30 0,21 0,20 3,61 3,40 25,38 23,93 6%

3 MAG 3,79 5,45 10,06 11,12 2,26 2,14 0,84 1,71 1,55 2,33 2,24 3,11 20,74 25,86 -20%

4 ATOS 0,00 5,83 5,82 14,99 14,46 0,86 0,86 2,41 2,42 2,01 1,59 1,77 1,78 27,87 26,92 4%

· ATOS SPAIN 0,00 3,18 3,15 0,26 0,26 0,45 0,44 3,89 3,85 1%

5 INTRA 11,60 10,91 6,60 7,00 1,40 1,71 2,40 1,71 2,80 2,67 24,80 24,00 3%

6 COS 8,60 7,50 1,06 2,86 0,40 0,67 4,07 4,44 14,13 15,47 -9%

7 LNV 2,50 2,05 1,50 1,24 0,80 1,29 0,60 0,86 1,10 1,33 7,10 6,22 13,60 12,99 5%

8 IEA 0,00 0,43 0,00 3,83 0,00 2,00 0,00 6,26 -100%

· Envolve Greece 0,00 0,43 8,50 3,83 4,75 2,00 13,25 6,26 112%

9 UMA 0,88 0,50 12,84 8,00 13,95 14,00 3,85 3,00 6,50 6,00 0,00 0,50 2,36 2,00 40,38 34,00 19%

· IHSM CSIC 0,00 0,99 0,68 0,00 0,00 0,67 0,57 0,00 0,10 0,44 1,76 1,69 4%

10 UPV 1,70 1,36 3,35 3,71 2,73 1,71 2,46 5,33 0,67 2,22 10,91 14,33 -24%

11 GMI 0,45 0,44 3,36 2,91 0,00 7,52 6,86 2,16 2,00 0,38 0,33 0,89 0,89 14,77 13,43 10%

12 ININ 0,44 0,44 2,60 2,91 5,55 8,14 0,55 2,00 0,80 2,33 0,86 1,78 10,80 17,61 -39%

13 CAF 0,44 1,75 2,73 1,70 8,14 1,71 0,67 0,10 0,89 3,55 14,58 -76%

14 IQB 1,03 2,67 3,39 4,09 6,05 8,57 0,28 2,00 0,31 2,33 0,34 2,22 11,40 21,88 -48%

15 FOGUS 0,48 0,48 5,82 5,82 0,00 4,25 8,57 2,86 2,86 1,67 6,67 3,00 3,00 18,08 27,40 -34%

16 INF 0,37 0,36 6,03 5,80 7,07 6,80 2,08 2,00 2,49 2,40 6,78 6,52 24,82 23,88 4%

17 8BELLS 0,97 0,44 2,61 4,77 0,00 5,37 6,43 1,59 2,57 0,08 0,60 2,29 2,67 12,91 17,48 -26%

18 PAL 0,87 0,44 4,67 4,09 11,30 9,00 2,01 1,71 1,53 1,67 2,09 1,78 22,47 18,69 20%

19 ZORT 0,64 0,44 8,65 5,45 14,73 9,00 2,42 2,57 1,85 2,33 1,27 1,33 29,56 21,12 40%

20 IMM 0,60 0,44 2,25 2,05 11,49 9,00 2,00 1,14 1,00 1,67 0,89 0,89 18,23 15,19 20%

21 UNM 0,00

22 UML 0,35 0,33 0,50 0,50 0,05 0,55 0,07 0,06 0,97 1,44 -33%

23 UMS 0,30 0,30 1,80 2,39 7,67 8,34 0,55 1,43 0,25 0,67 0,43 1,31 11,00 14,44 -24%

19,78 19,49 104,77 97,05 69,01 69,27 95,06 101,91 41,55 47,82 27,26 42,61 54,41 59,39 411,85 437,54

64,0% 91,6%

WP6 WP7 Total

Total PMs

PoC 101,5% 108,0% 99,6% 93,3% 86,9%

PMs

 Actual vs Planned
WP1 WP2 WP3 WP4 WP5
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in WP4 and 4 PMs in WP5. New total would be 60 PMs (52 PMs in the original 

proposal). The planned PMs for RP1 was designed with 60 PMs, as the 

reference. Comparing the planned and the current effort , UMA has the 

following to main deviations: 

• WP1: Adding CSIC as a new linked third party required additional 

management work. 

• WP2: More effort was needed to contribute to the design of the final 

architecture as far as UMA became a key partner in this activity 

• WP3: More effort was needed to expand UMA 5G testbed with mmWave 

support and SA support for FR1. UEs and gNBs in the market were not 

properly tested before integration in the testbed and more effort was required 

to get a reliable setup. 

10 - UPV Main reasons for the deviation are detailed below as follows: 

• The Christmas period, close to the beginning of the EVOLVED-5G 

Project, and the electoral process of the University rector afterwards, 

introduced some delay in hiring processes. 

• Administrative departments deadlock due to the epidemic crisis. 

• Additionally, there is an increasing problem in hiring adequate people 

in companies and in the universities due to effects associated to COVID-

19 restrictions (mainly, mobility). 

12 - ININ During the period M1-M16 the development work has been mainly limited by 

using NEF emulator environment and not the real 5G environment. The latter 

also resulted in a lack of outcomes that can be directly used as inputs to other 

WPs. Therefore, we plan more effort in the following period when the 

environment and the NetApp will become more mature which will also provide 

us with more inputs/material for work on other WPs. Distribution of work is also 

the result of the project extension, however as mentioned before, the workload 

will expand in the future months. 

13 - CAF In 2021, the CAFA Tech team has carried out several software developments 

based on 5G MEC containers in other projects. Based on these experiences, 

development work was done significantly faster. As a result, in WP4 CAFA 

Tech used significantly less time to develop the initial versions of CAFA 

NetApp and vApp. 

14 - IQB IQB is being actively involved in the technical, communications and 

dissemination activities of the project during the reported period. IQB is leading 

T1.4 and is developing the Identity management and Access control Netapp for 

the onboarding, authentication, and authorization of all the developed NetApps. 

During the first reporting period, IQB is declaring an underspending of the 

planned effort. The main contributing factor for this underspending is the 

contracting of more senior personnel during the first phase of the project, which 

resulted to higher PM rates. IQB has since ensured that the underspending will 

be rectified during the second reporting period, as new mid-level staff and early 

graduate personnel is involved in the technical proceedings of the tasks at hand. 

IQB has ensured that the reported underspending of personnel efforts during the 

PPR1 did not affect the outputs of the projects as planned and described in the 

grant agreement 

15 - FOG The deviation in the FOGUS consumption (~34% lower that the planned) is due 

to late involvement of a programmer in WP4 since the hiring process took more 

than expected, and the fact the participation of the company in WP6 started 

together with the start of T6.3, i.e., 2 months before the end of reporting period. 

These deviations had no impact on the project progress or the performance of 

the company within the first reporting period. The gap is already being covered 

since T6.3 is running in full stream and WP contributions have been multiplied 

with the support from more members of the company. 
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17 – 8BELLS 8BELLS’ main deviations per WP are detailed as follows: 

• WP1: 8BELLS replaced one of the key persons (Dr. G. 

Chatzikonstantis) with Dr. G. Avdikos and Mr. I. Margaritis. 8BELLS 

needed to reorganize our internal management plan, spending more 

PMS than what was planned. 

• WP2: Actual contribution was less in Task 2.2 than initially planned for 

the reason that 8BELLS needed to develop its NetApp at a good level 

(March 2022) before we are able to propose any specific validation 

methodology. 

• WP4: 8BELLS needed to develop version 2 of NetApp before the start 

of testing communication between NetApp/VApp. This activity took 

more time than expected. Even though this delay, 8BELLS did a lot of 

work as it is shown in the number of actual PMs. For the remaining 

months, 8BELLS will focus on the overall performance between 

NetApp and Vapp. 

• WP5: Validation of NetApps (Task 5.2) is related to Task 3.2 (no 

involvement at this task). So it took more time to understand the needs 

in order to contribute more at Task 5.2. In the remaining month, the 

focus will also be on Task 5.3. There is already significant progress at 

this task which is reflected in their contribution to D5.2 and D5.3 (later). 

• WP6: 8Bells participates only in Task 6.3 -which started at Month 14- 

and already started preparing a preliminary technoeconomic analysis 

which will be totally presented t in the next reporting period.  

• WP7: Actual effort (2,21) is very close to the planned one (2,67). For 

the rest of the project, 8BELLS will disseminate project outcomes and 

results in a more frequent way through social channels and website. 

18 - PAL The deviation in the total number of PMs is due to the involvement in the project 

execution of a higher number of mid-senior profiles compared to the initial 

figure foreseen in the proposal: nevertheless, the overall cost of the direct costs 

for personnel is not affected by any deviation. 
19 - ZORT In the initial budget calculations, it was assumed that the majority of the work in 

EVOLVED-5G would be supported by new employees. However the recruiting 

of expert personnel in the required field of expertise has been proven difficult, 

so in order for ZORTENET to fulfill its urgent obligations in the project, the 

SME owners took more effort that was anticipated at the proposal preparation 

phase, which caused the corresponding shift of the budget from actual personnel 

costs (employees) to SME owners. This shift has no effect on the total budget. 

20 - IMM For this first reporting period, Immersion presents a cost deviation that is only 

due to a higher than expected contribution rate. The company remains on the 

initial objectives and did not encounter any particular technical issues. The 

autonomy of SME developments allowed Immersion to manage its own 

development schedule.  Thus this deviation only concerns the time scheduling 

and does not impact the technical cooperation of the consortium on the past or 

future period. This deviation does not present any risk on the project. It is not an 

additional cost in any way.  

22 - UML The deviation is mainly caused by the project handover to UMS. When this 

happened the activities (in particular on WP4) where just started and no much 

work on this was carried on at that time. 

23 - UMS The deviation is mainly caused because of a partial re-planning of the NetApp 

improvements cause of some delays on the availability of the main 5G APIs that 

should be integrated. In addition, the majority of the activities regarding WP4, 

WP6 and WP7 will be carried on on the second period of the project, where the 

deep integrations (i.e. with Effibots) and the communication and dissemination 

activities will be carried on the most. 
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5.2.1 Unforeseen subcontracting (if applicable) 

Not applicable. Unforeseen subcontracting did not take place during P1. 

5.2.2 Unforeseen use of in kind contribution from third party against payment or free of 

charges (if applicable)  

Not applicable. Unforeseen use of in kind contribution from third party against payment or free of 

charges did not take place during P1. 

 

 

  


