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5G Infrastructure Public Private Partnership 

Two groups sharing some interest in KPIs :
1. The 5G Infrastructure Public Private Partnership (5G PPP) is a joint

initiative between the European Commission and European ICT
industry (ICT manufacturers, telecommunications operators, service
providers, SMEs and researcher Institutions).
1. 5G PPP is working in 5G KPIs for vertical industries, funding in Europe

several ongoing H2020 European research projects with main Industry
sectors companies

2. The 5G PPP will deliver solutions, architectures, technologies and standards
for the ubiquitous next generation communication infrastructures of the
coming decade



5G European Validation platform for Extensive trials

• Build a 5G end-to-end facility
‒ Develop a common methodology for consistently

performing tests, KPI evaluation, technology-
benchmarking, and performance diagnosis. 

• Work with important verticals, experts in 
sectors like energy, transport, smart city, 
tourism and manufacturing (industry 4.0)
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for supporting the interaction with the vertical industries. The platform for 5G experimentation and validation 
block interacts with the underlying resources offered by each of the site facilities, for example, being able to create 
network slices or allocating and scheduling resources for experimentation. This is done through the multi-x slice 
and network orchestrator defined and implemented in the project. The site facilities interwork among them, both 
in control and user plane, for providing aggregation capabilities and services for building a 5G end to end 
experience. 

1.3.1.2 Creation of the unique 5G-EVE site facility  
The 5G-EVE project will make use of four existing European site facilities, which will be further developed and 
interconnected to form the 5G end to end facility, which will be offered to the vertical industries for pilot execution 
and validation. Each European site facility is sponsored by an operator, as well as by network equipment 
provider(s).  Figure 2 depicts the location of the involved European site facilities. The French site facility is 
composed of a cluster of 4 sites located in 4 different French cities. 

 
Figure 2: Location of the four European site facilities 

 
An overview of the administrative details of the four 5G-EVE site facilities is shown in Table 1. 

Table 1: Overview of 5G-EVE site facilities 

Site Facility Greece Spain 5TONIC France Italy 

Owner 
(operator) OTE Telefonica Orange TIM 

Location(s) Athens  Madrid  Nice, Paris & 
Rennes 

Turin  
 

Involved 
partners 

Nokia, Ericsson, 
Wings 

Ericsson, UC3M 
(IMDEA), Segittur, 

ASTI, Telcaria 

Nokia,  
B-COM, 

Eurecom, EDF 

Ericsson IT, 
Nextworks, CNIT, 

Comune Torino 

Besides the four site facilities, which will form the 5G end to end facility of 5G-EVE, an advanced lab in Kista, 
Sweden (operated by Ericsson) will be offered to the verticals, for specialized testing (not inter-connected to the 
rest of the facilities). The four site facilities have different level of maturity since they embed different technologies 
at the RAN and CORE, but plan to implement advanced 5G technologies issued from the last 3GPP releases 
(R15/R16). The main characteristics of each facility are given in Table 2 including the main objective, KPIs, use-
case, components, innovations, technologies that each of the 4 site facilities already implement and plan to 
implement during the project with their respective current baseline Technology Readiness Level (TRL) and 
targeted one. In addition, the main opensource software, API and orchestrator are identified. 
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and APIs that will enable the specification of experiments in high level terms abstracting the complexity of 
the underlying infrastructure; 

x Creating an advanced 5G testing mechanisms to validate 5G advanced challenges. Framed in this context are 
the means for the generation of appropriate environment conditions (for realistic testing), result analysis, 
technology benchmarking and performance diagnostics (improvement suggestions). 

x Leveraging the environment developed for the six internal use cases and the facility’s vertical agnostic design 
to demonstrate the added value and flexibility of the 5G-EVE end to end facility to industries beyond those 
involved in the project. 

The 5G-EVE concept leverages the significant background work on 5G conducted by its partners in the context 
5G PPP phase 1 and 2 projects, national programs, point-to-point collaborations and own-funded activities.  

 
Figure 1: Overall 5G-EVE concept figure  

Figure 1 illustrates the overall 5G-EVE concept based on the aforementioned objectives: vertical industries will 
interface with a portal, which serves as the main point of contact with the 5G-EVE end to end facility. This portal 
comprises several tools for testing, benchmarking, validation, and experimentation. Verticals may use the intent-
based API directly instead of the web interface, to automate the process. The portal also includes a VNF repository 
that indexes the VNFs that can be instantiated in the 5G-EVE end to end facility and it offers model transformations 

 
 
 

Title of Proposal:  

5G European Validation platform for Extensive trials 

Proposal acronym: 5G-EVE 
 

Part N° Participant organization name Acronym Co 
1 (Co) TELECOM ITALIA SPA TIM IT 
2 ORANGE SA ORA-FR FR 
3 ORANGE ROMANIA SA ORA-RO RO 
4 ORANGE POLSKA SPOLKA AKCYJNA ORA-PL PL 
5 TELEFONICA INVESTIGACION Y DESARROLLO SA TID ES 
6 HELLENIC TELECOMMUNICATIONS ORGANIZATION 

S.A.  
OTE GR 

7 ERICSSON ESPANA SA ERI-ES ES 
8 ERICSSON HELLAS ERI-GR GR 
9 ERICSSON TELECOMUNICAZIONI ERI-IT IT 
10 NOKIA BELL LABS FRANCE NOK-FR FR 
11 NOKIA SPAIN SA NOK-ES ES 
12 NOKIA SOLUTIONS AND NETWORKS HELLAS SA NOK-GR GR 
13 WINGS ICT SOLUTIONS INFORMATION & 

COMMUNICATION TECHNOLOGIES EPE 
WINGS GR 

14 B-COM B-COM FR 
15 NEXTWORKS NXW IT 
16 COMUNE DI TORINO TOR IT 
17 AUTOMATISMOS Y SISTEMAS DE TRANSPORTE 

INTERNO S.A. 
ASTI ES 

18 TRENITALIA SPA TRIT IT 
19 APPLIED RESEARCH TO TECHNOLOGIES S.R.L.  A2T IT 
20 TELCARIA IDEAS SL TELC ES 
21 IDC ITALIA SRL IDC IT 
 22 EURESCOM - EUROPEAN INSTITUTE FOR RESEARCH 

AND STRATEGIC STUDIES IN 
TELECOMMUNICATIONS GMBH 

EUR DE 

23 PROMOZIONE PER L’INNOVAZIONE FRA INDUSTRIA 
E UNIVERSITÀ ASSOCIAZIONE 

PIIU IT 

24 EURECOM ECOM FR 
25 UNIVERSIDAD CARLOS III DE MADRID UC3M ES 
26 CONSORZIO NAZIONALE INTERUNIVERSITARIO PER 

LE TELECOMUNICAZIONI 
CNIT IT 

27 SOCIEDAD ESTATAL PARA LA GESTIÓN DE LA 
INNOVACIÓN Y LAS TECNOLOGÍAS TURÍSTICAS 

SEG ES 

28 ELECTRICITE DE FRANCE EDF FR 
Project Coordinator:   Name: Maurizio Cecchi  

Organization: Telecom Italia (TIM)      Email:  maurizio.cecchi@telecomitalia.it     

5G-EVE 

5G European Validation  
platform for Extensive trials 



5G EVE Schedule
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and deployment of key 5G technologies. The TRL at project start and the expected TRL at the end of the 5G-EVE 
project is given in great detail in Section 1.3.1.2, per technological component / feature and per participating site. 
However, 5G-EVE will not only advance existing components and features but will actively contribute to 5G 
development through the design and implementation of the four innovative features, presented in Section 1.4.2. 
Table 3 presents the baseline TRL (TRL at project start) and target TRL (TRL at project end) of the four 5G-EVE 
innovative features, to be developed and deployed within the project’s duration. 

Table 3: 5G-EVE innovative features TRL 

5G-EVE innovative feature Baseline TRL Target TRL 

Intent-based APIs 2 7 

Multi-X slicing & orchestrator 2 7 

Performance diagnostics (KPI collection framework) 3 7 

5G VNFs (openness framework) 2 7 

 
1.3.1.9 Links with standards, 5G PPP and other initiatives 

5G-EVE being part of the third phase of 5G PPP builds on results obtained from Phase I and (partly) Phase II 5G 
PPP projects. The goal of 5G-EVE is to deploy and operationalise the solutions of the previous projects 
establishing a 5G end to end facility for verticals that satisfies the 5G PPP network KPIs. Compliance to 3GPPP 
Releases 15 and 16 are major 5G-EVE objectives (Obj. 2) and the schedule of 3GPP for finalising these releases 
is very well aligned with the planned schedule of the project.  
The partners of the 5G-EVE consortium have a long track record contributing to the major standards (3GPP, ETSI, 
IETF), with key people devoted and committed to the progress of standardization, being one of the major assets 
of this project. Figure 10 below illustrates the overall schedule and timing of 5G-EVE with respect to the timing 
of other 5G PPP planned activities as well as with respect to the published schedule of 3GPP for 5G. The dates 
provided in the figure are estimated dates based on a rather optimistic (but not unrealistic) estimation of project 
start dates following the deadlines of the corresponding H2020 calls.  

Mar2019Sep2018 Sep2019 Mar2020 Sep2020 Mar2021 Sep2021 Mar2022 Sep2022

5G-EVE

5G-PPP Phase II 

5G-PPP Phase III ICT-19

Mar2018

Opportunity window to 
advertise to ICT-19 

proposers Est. minimum duration 
to offer services to other 

5G-PPP projects

Workshop for 
ICT-19 proposers

Call deadline ICT-19

Service offer 
for ICT-19

R1 of E2E facility
3GPP R15 compliant R2 of E2E facility

Final 5G-EVA release 
3GPP R16 compliant

R3 of E2E facility

3GPP R163GPP R15

ICT-22

ICT-19 evaluation

 
Figure 10: 5G-EVE schedule against 5G PPP and 3GPP planning 

We estimate that 5G-EVE will start around September 2018 while 3GPP Release 15 (Rel-15) will be stable around 
mid-2018 allowing 5G-EVE to deploy a Rel-15 compliant end to end facility. The project plans to have its 1st 
release available on M18 of the project (around March 2020). Further releases of the 5G-EVE end to end facility 
are planned for M24 (around September 2020) and M30 (around March 2021). The final planned release of the 
5G-EVE end to end facility will be at M36 and will be 3GPP release 16 (Rel-16) compliant, which should be stable 
by end-2019. 
Following the first release of the 5G-EVE end to end facility, the project will offer 5G Rel-15 services and 
capabilities to external entities. The main external entities will be projects of the topic ICT-19-2019 “Advanced 
5G validation trials across multiple vertical industries”, as well as projects of the topic ICT-22-2018 “EU-China 



5G-EVE Main Use cases (12 sub use cases in total)



5G EVE proposal to identify KPIs consensus

Main strategy ideas:
1. Select one Use Case like Multimedia to contribute with solid KPIs consensus
2. Look for experts in Multimedia (e.g. VQEG) to discuss/validate KPI definition
3. Alignment with ITU-T KPIs concept, so 5G KPIs is another facilitator for

verticals KPIs
4. Alignment with verticals real requirements, so we need to provide enough 5G

site KPIs information to create real KPIs for verticals
5. Disseminate which 5G-KPIs are relevant for our industries and potentially

contribute to standardization bodies (e.g. ITU-T)
6. Other Use Cases can take a similar approach



KPI Design Principles (from ITU-T SCCs)

§ Comprehensiveness: The set of indicators should cover all the aspects of the UC. 
§ Availability: The KPIs should be quantitative and the historic and current data 

should either be available or easy to collect.
§ Independence: The KPIs in the same dimension should be independent or 

almost-orthogonal i.e., overlap of the KPIs should be avoided as much as possible.
§ Simplicity: The concept of each indicator should be simple and easy to 

understand for stakeholders and third-parties. 
§ Timeliness: This refers to the ability to produce KPIs with respect to emerging 

issues.



Review of WP1 strategy: T1.3 ITU-T KPIs

Alignment with ITU-T KPIs concept, steps to generate KPIs, so must be
supported in our KPI collection framework:
1. DC - Data collection: select suitable data sources and data collections for

each indicator
2. DN - Data normalization: transform all the raw data into a normalized

value for each indicator
3. DAGG - Data aggregation: aggregate the normalized value of each

indicator for each dimension
4. DASS - Data assessment: assess the result of all the dimensions for the

final index
5. VE - Verticals evaluation: draw the conclusion from the vertical

industries



5G KPIs: Recording and Accounting

Test recording result = ( Test + Scenario + Results files ):
1. Test to execute (Vertical): 

‒ Play a 4K video during 5 minutes in HLS in a Samsung S9 with the native player at 20 
Mbps, segmented in 6 seconds chunks

2. Scenario (5G):
‒ 3.5 GHz band, allocation of 100 MHz, user device located in optimum conditions, not

moving device …

3. Measurements (KPIs)
‒ Multiple execution results files: timestamp, measure 1, measure 2, measure 3…
‒ Vertical and 5G measurements
‒ Frequency and precision of results maybe a vertical requirement



Radar chart Visualization for 4G/5G capabilities

•This is the first radar chart which corresponds to a
comparison of 4G/5G capabilities.

• It was subsequently used as a reference since all the
Use Case Requirements was mapped on this one to
access their existing and future needs.



Media & Entertainment KPIs
for Telefonica TV services

Collection Framework:
• The 5G end to end facility services will be

monitored in order to validate the KPIs and the
targeted service level agreements required by
vertical industries. The KPIs collection
framework will be described as a high-level
architecture view in this task in order to
establish the inputs for WP5 activities.

• The proposed framework will include a high-
level methodology description to collect all
the data set from all site facilities (tests
results, logs, events), in order to generate and
correlate different experiments in a friendly
way, being able to generate gracefully
aggregated information for different
experiments, including charts generation for
advanced graphical KPI correlations under
different network configuration and network
congestion simulations, if required by the
vertical industries.



Vertical KPIs: Media & Entertainment

Test recording result = (Test + Scenario + Results files):
1. In 5G scenarios we have the 5G KPIs measures
2. Which are the KPIs that we should guarantee in Multimedia?

1. Requirements identified by Verticals, in this case Telefonica
2. Requirements from external assessors / experts (e.g. VQEG)

3. Open for collaboration
1. Develop KPIs and KPI measurement methodology
2. Conduct tests on 5G pilot infrastructure 
3. Contribute to standardization activities (e.g. ITU-T)



Thank you!


