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1 Executive Summary 
 
The first objective of the 5G-SOLUTIONS is to develop realistic, advanced and business relevant innovative use 
cases in five key vertical industries by developing and providing a representative set of detailed use case 
scenarios with appropriate metrics to test and validate the performance characteristics of 5G. This objective is 
achieved through industrial field trials, through the use and adoption of state-of-the-art methodology in service 
ŘŜǎƛƎƴΣ ƛƴƴƻǾŀǘƛƻƴ ŀƴŘ άǊŜŘ-way-ƻŦ ǿƻǊƪƛƴƎέΣ ŀǎ ǿŜƭƭ ŀǎ ŦŀŎƛƭƛǘŀǘƛƴƎ ŜŦŦŜŎǘƛǾŜ ǿŀȅǎ ƻŦ ƛƴƴƻǾŀǘƛƴƎ ǿƛǘƘ ƛƴŘǳǎǘǊȅ 
expert users and, finally by producing and assessing the methodologies for the testing, validation and 
benchmarking of the results as well as for the technological and business validation of the use cases which this 
document, as the fourth deliverable of Work package WP1 of the 5G-SOLUTIONS project, has as its main 
ƻōƧŜŎǘƛǾŜ ƛƴ ƻǊŘŜǊ ǘƻ ŀŎƘƛŜǾŜΣ ǎǳǇǇƻǊǘ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ƎƻŀƭǎΦ 
 
This document is the first version of the deliverable and sets out the foundation for the methodologies to 
approach testing across the different Living Labs during the trials. It combines the work carried out from two 
distinct tasks but closely related for the first stage of the project.  
 
First, ǘƘŜ ǘŀǎƪ ƛŘŜƴǘƛŦƛŜŘ ōȅ ¢мΦп ŀƴŘ ƴŀƳŜŘ άaŜǘƘƻŘƻƭƻƎȅ ŦƻǊ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ¢Ŝǎǘ ǊŜǇƻǊǘǎ ŦƻǊƳŀǘΣ ǇŀǊŀƳŜǘŜǊǎ 
and test points, ōŜƴŎƘƳŀǊƪƛƴƎ ŦƻǊ ǘƘŜ ǊŜǎǳƭǘǎέ ǿƘƛŎƘ ŎƻƴŎŜƴǘǊŀǘŜǎ ƻƴ ǘƘŜ ŀǇǇǊƻŀŎƘ ǘƻ ŘŜǊive the test cases 
from the use case scenarios. This approach will define the different templates and formats for the 
formalization, specification of the test cases while setting out the basis for the different key concepts, entities 
and the testing process for the lifetime of the project.  Finally, it will present a sample of some of the use case 
scenarios identified as an entry criterion for the next main activity of gathering and formalizing the test cases to 
start. 
 
{ŜŎƻƴŘ ǘƘŜ ǘŀǎƪ ƛŘŜƴǘƛŦƛŜŘ ōȅ ¢мΦр ŀƴŘ ƴŀƳŜŘ άaŜǘƘƻŘƻƭƻƎȅ ŦƻǊ ǘƘŜ ǘŜŎƘƴƻƭƻƎƛŎŀƭ ŀƴŘ ōǳǎƛƴŜǎǎ ǾŀƭƛŘŀǘƛƻƴ ƻŦ 
5G end-to-end (E2E) ŎƻƴƴŜŎǘƛǾƛǘȅέ ǿƘƛŎƘ presents a process where technological and business validation goes 
hand in hand. Starting with templates for the business validation before the technological validation; hence, we 
focus on methods for confirming that there is real business value, and how this can be reflected in business 
metrics. The technological validation methodology includes the adaptation and analysis of possible validation 
frameworks inspired from ETSI and other 5G research programs. From an overall perspective, the methodology 
encompasses the analysis of the foundations, including terminology and concepts, the definition and 
elaboration of methodology that includes the testing regime. We address the verticals needs and requirements 
beyond the technological validation methods. Here a process describing how business validation opportunities 
within the 5G-SOLUTIONS living lab UCs is developed using an agile, design thinking and lean start-up 
methodology. 
 
Even though the two tasks deal with different methodologies, our intention in this first deliverable is to set out 
the foundations for a unified framework. Starting by pointing out the relationship between business validation 
and technological validation, and also by developing a single approach for the report formats and the 
technological validation. Thus, paving the way for the development of a single unified solution that will also 
include the business validation and will constitute the main goal of the final deliverable D1.4B for the 5G 
SOLUTIONS project. 
 
As a final note, as the project matures and progresses through the different technology readiness levels 
(Section 5.6.4), we will also make sure and take the opportunity using the adopted agile approach to reassess, 
improve and evolve our methodologies and concepts where needed. The corresponding updates and 
improvements will be presented and described in the future deliverable of the project with interim versions 
shared internally until the final version D1.4B is delivered, including the official final test reports along with the 
results for each of the vertical industries. 
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2 Introduction 
 
As stated in the Executive Summary, the primary objective of this document is to produce and assess the 
methodologies for the testing, validation and benchmarking of the results as well as for the technological and 
business validation of the use cases. We will therefore present our strategy to achieve this objective by 
answering the set of questions below: 
 
From a business validation perspective, we address two vital questions: 

¶ What are the different problems and pain points that the use case stakeholders experience currently? 

¶ What is the value proposition for these use cases within 5G-SOLUTIONS and what is the business 
potential for such solutions for a use case level, a private firm or public institution level as well as 
market and industry level? 

From a technological validation and the test reports format perspective, the following are addressed: 

¶ What framework can we provide to approach the testing of single vertical domains(LL1-LL4) as well as a 
multi-vertical domain(LL5)? 

¶ How can we review and analyze what needs to be verified and validated? 

¶ How can we translate the requirements into an executable format to support the test execution as well 
as the measurements involved? 

¶ What type of test reports could we design to give real insight into the results, as well as to enable and 
support the project goals? [1] [2] 

¶ ²Ƙŀǘ ǇǊƻŎŜǎǎ ŎƻǳƭŘ ǿŜ ŘŜŦƛƴŜ ǘƘŀǘ ǿƻǳƭŘ Ŧƛǘ ƴŜŀǘƭȅ ƛƴǘƻ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ƛǘŜǊŀǘƛǾŜ ŀƎƛƭŜ ǇǊƻŎŜǎǎΚ 

 
Although the detailed use-case scenarios gathering process along with their relevant KPIs and their test bed 
requirements is still an ongoing-task it can be used as a starting point to define our methodologies which are 
the primary focus of this interim version of the deliverable. All these questions are addressed by presenting a 
process where technological and business validation goes hand in hand, focusing on methods for confirming 
that there is real business value, and how this can be reflected in business metrics. Description of possible 
validation frameworks inspired from other 5G research programs are also presented. 
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2.1 aŀǇǇƛƴƎ tǊƻƧŜŎǘǎΩ hǳǘǇǳǘǎ 
Purpose of this section, is to map 5G-SOLUTIONS Grant Agreement (GA) commitments, both within the formal 
5ŜƭƛǾŜǊŀōƭŜ ŀƴŘ ¢ŀǎƪ ŘŜǎŎǊƛǇǘƛƻƴΣ ŀƎŀƛƴǎǘ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǊŜǎǇŜŎǘƛǾŜ ƻǳǘǇǳǘǎ ŀƴŘ ǿƻǊƪ ǇŜǊŦƻǊƳŜŘΦ 

 
 

Table 1: Adherence to 5G-SOLUTIONS GA Deliverable & Tasks Descriptions 

5G-SOLUTIONS Task  Respective 
Document 
Chapter(s) 

Justification 

Task 1.4 ς 
Methodolo
gy for the 
definition 

of test 
reports 
format, 

parameter
s and test 

points, and 
benchmark
ing for the 

results 

This task will focus on defining the methodology 
and toolset for a comprehensive and robust test 
analysis of the 5G technologies and the vertical 
use cases being created within the 5G-SOLUTIONS 
project. Working closely with the partners 
defining the scenarios to be trialled in the Living 
Labs environment, we will specify formats for a 
suite of test cases to measure the functionality 
and performance of the innovative solutions 
being put forward. These test artefacts will be 
captured in a suitable test case management tool 
that will integrate seamlessly with the 
development process. Based on the requirement 
to deliver outputs that have commercial value and 
potential, there will be a significant emphasis put 
on Quality of Service (QoS) to give a qualitative 
measurement of test execution and on Quality of 
Experience (QoE) to gauge objective human 
experience. We will also ensure that the test 
strategy examines the improvement over previous 
4G capabilities. Other test methodologies will 
include resource scaling, cross-domain interaction 
and entire platform testing. The test process will fit 
neatly into the projectΩs iterative agile 
development process and allow for 
implementation of a Test-Driven Development 
methodology incorporating unit tests and 
acceptance tests. 

Chapters 3, 
5.1 ς 5.6 

Sets out the foundation 
for the overall approach: 
starting with the 
introduction of key 
concepts, the testing and 
test case formalization 
processes with a set of 
templates. 

Chapter 5.9 

Provides a sample of the 
initial inputs in terms of 
use case-scenarios for 
deriving the test cases. 

Task 1.5 ς 
Methodolo
gy for the 

technologic
al and 

business 
validation 
of 5G E2E 

connectivit
y and 

associated 
manageme
nt within 

The methodology will entail acceptance test 
procedures for conducting both the technological 
and business validation of the use cases 
considering the associated service management. In 
particular, as far as the technological validation is 
concerned, we will define the procedures for 
collecting the data feeds from the ICT-17 
measurement portals, stating also how these 
feeds will be used and analysed by the KPI 
visualisation system to produce and present the 
KPI values in a graphical form. Threshold limits for 
the benchmarking of the results will also be 
defined per target KPI based on the requirements 

Chapter 3 
and 4  

We present a process 
where technological and 
business validation goes 
hand in hand, as an agile 
process. Initially we focus 
on methods for 
confirming that there is 
real business value, and 
how this can be reflected 
in business metrics. We 
are leaning on well-
known concepts within 
agile way of work. 
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and across 
verticals 

stemming from each vertical use case. The 
methodology will also define how the interaction 
with the vertical end-users will be achieved taking 
into consideration the specifics of task T1.1. For 
the business validation will use the lean start-up 
methodology that centres around the main 
motivations of a business. The inputs will 
include apart from the business case itself, end-
user feedback from their direct engagement in 
the field trials of the vertical use cases. The 
corresponding outputs will be validations that will 
allow to identify those use cases that have the 
highest commercialisation potential so as to 
progress to the next step of creating a service 
product portfolio. For this purpose, we will use 
a set of questionnaires, surveys and focused 
group workshops directly engaging also the 
customers of the vertical consortium partners. A 
detailed set of metric parameters considered for 
the business validation of each UC will be 
developed, such as those listed in [2] which will be 
interrogated and quantified as part of the business 
validation process with the end-users. 

Possible validation 
frameworks inspired from 
ETSI and other 5G 
research programs are 
presented as well as tools 
and techniques for the 
business validation are 
adopted on from best 
practices and guidelines 
from PMBOK and Open 
PMI. 

Chapters 
5.1 ς 5.6, 
5.7, 5.8 

Sets out the foundation 
for the overall approach 
and focus on the core 
concepts for the 
technological validation 
methodology. The 
technological validation 
methodology includes the 
adaptation and analysis 
of validation frameworks 
inspired from ETSI and 
other 5G research 
programs. 

5G-SOLUTIONS Deliverable 

D1.4A: Methodologies for the technological/ business validation of 5G and for LL measurements:  
Interim (v1.0) version of report defining the methodologies for the technological and business validation 
of 5G connectivity and associated management within and across verticals. Also include the definition of 
test reports format and benchmarking for the validation of the KPIs. 

 

2.2 Structure of the Document 
The main structure of the document is organised as follows: 

¶ Section 3 gives an introduction and an overall view of the three methodologies namely the business 
validation, the technological validation and the test reports together and their relationships. 

¶ Section 4 describes the methodology for business validation. Here a state-of-the-art methodology in 
service design, innovation, design thinking and lean start-up is adopted. Moreover, the section 
provides the necessary business framework, strategy in addition to plans and information for 
identification of post-project opportunities and exploitation of potential market results. 

¶ Section 5 is dedicated to the task 1.4 for the test reports format as well as part of the task 1.5, for the 
technical validation starting by presenting the first version of the solution for both methodologies: the 
test reports and the technical validation with a focus on the initial  activities to be carried out along 
with the necessary templates for task 1.4 and finally concludes with a sample of the use case-scenarios 
gathered as an entry criterion for the next phase. The technological validation methodology also covers 
the adaptation and analysis of possible validation frameworks inspired from ETSI and other 5G research 
programs. From an overall perspective, the methodology encompasses analysis of the foundations; 
including terminology, concepts, definition and elaboration of methodology that encompasses the 
testing regime.  

¶ Section 6 then concludes a summary and the future work. 
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3 Methodology, Processes and Dependencies 
 
This section briefly introduces the three methodologies adopted for the validation of 5G and for LL 
measurements, namely business validation, technological validation and test reports methodology. It 
addresses the objectives (Section 1.1 of 5G-SOLUTIONS DOA) of producing and assessing the methodologies for 
the testing, validation and benchmarking of the results as well as for the technological and business validation 
of the UCs through an agile-based iterative process approach. Moreover, to provide the necessary business 
framework, strategy, plans and information to identify post-project opportunities, exploit potential results and 
to ensure a long-term sustainability, whilst protecting their IP. 

 

3.1 How Technological Validation and Business Validation go Hand in Hand 
In 5G-SOLUTIONS, the strategic vision is that end users will be able to perform advanced technological and 
business validation of highly innovative and future oriented use cases in near real-time. We carry out 
technological and business validation relying on methods that come close to agile ways of work. The act of 
validation is carried out in Living Labs for the specific use cases ς see Figure 1. Here, we address how 
technological and business validation is related.  

 

 
Figure 1: Living Lab ς Illustration of way of work 

 
1. The way of work process is initiated through a description of use cases (UCs) and requirements for 

testing and validation of use cases (technology and businesswise), including Key Performance 
Indicators (KPIs); 

2. Next step is to plan the setup of test procedures and facilitates together with reporting structure for 
the individual UCs; 

3. Then the execution of the test procedures for the UCs, measuring the KPIs and validating the results 
technologically and businesswise; 

4. Based on the validation of technological and business KPIs, decision is made to perform new tests (new 
iteration of step 1) or to continue with planning further business development/commercialization as 
well as scale up of production and standardization.  Such activities are catered to in WP8 - see DOA - 
1.3. Concept and Methodology. 

 
In our proposal, we refer to several methodologies to signal our preferred way of work: agile-based iterative 
ǇǊƻŎŜǎǎΣ ŀƎƛƭŜ ŀǇǇǊƻŀŎƘΣ ƛǘŜǊŀǘƛǾŜ ŀƎƛƭŜ ŘŜǾŜƭƻǇƳŜƴǘ ǇǊƻŎŜǎǎΣ ŀƎƛƭŜ ƳŜǘƘƻŘƻƭƻƎȅΣ άǊŜŘ-way-of-ǿƻǊƪƛƴƎέΣ lean 
start up methodology, service design, design thinking, and co-ŎǊŜŀǘƛƻƴΦ bƻǘ ǘƘŜ ƭŜŀǎǘΣ ǿŜ ǊŜŦŜǊ ǘƻ 5ŜƳƛƴƎΩǎ 
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Plan-Do-Check-Act as the fundament for Living Labs iterations. These approaches, although different, have four 
shared components which are essential to 5G-SOLUTIONS.  

a. The least controversial component is that the specific use case scenario will be tested and technically 
validated in several iterations, continuously refining the technological implementation of the scenario.  

b. It is also a shared understanding that it is smart to test as cheap as possible in early phases, in order to 
avoid investments which are not addressing a real user pain point.  

c. This brings us to the next component where we need to establish a clear understanding of the 
stakeholder who has some job-to-be-done or pain point to be addressed. Here, the use of άƳƛƴƛƳǳƳ 
ǾƛŀōƭŜ ǇǊƻŘǳŎǘέ method is preferable in order to validate and test what is really the pain point of a 
stakeholder and whether they are willing to pay to have it solved.  

d. Implicitly, it is understood that the problem or pain point to be addressed is stabilized at some point of 
time, and that the iterations are concentrating on the technical adaptation and validation.  

 

 

 

  

3.2 How to Facilitate Agile Way of Working 
These above-mentioned ŎƻƳǇƻƴŜƴǘǎ ƻǊ ǇƘŀǎŜǎ ŀǊŜ ǳǎǳŀƭƭȅ ƛƭƭǳǎǘǊŀǘŜŘ ǿƛǘƘ ŀ ŎȅŎƭŜΣ ŀǎ ƛƴ 5ŜƳƛƴƎΩǎ ŎȅŎƭŜ2, Lean 
Start-up3 - see illustrations in Figure 2 and 3. When design thinking is integrated as a part of methods used, the 
cycle will include a stage with a stabilized value problem scenario4 as shown in Figure 4.  Within design thinking 
approaches we also find the use of personas5. Personas are fictional characters, which are created in order to 
represent the different end-users in a consumer setting or for instance ecosystem actors/stakeholders in a 
professional setting. Such imaginary personas are thought to develop or use your service, product, site, 
platform or brand in different ways. Creating personas enables you to better understand pain points, needs, 
experiences, value perceived, behaviours and goals when developing and testing new product/service or 
processes. 

                                                 
2
 https://www.mindtools.com/pages/article/newPPM_89.htm  

3
 http://theleanstartup.com/principles 

4
 https://www.alexandercowan.com/venture-design/  

5
 https://www.alexandercowan.com/tutorial-personas-problem-scenarios-user-stories/ 

 

Figure 2 $ÅÍÉÎÇȭÓ ÃÙÃÌÅ Figure 3 Lean start up ɀ agile ways of work 

https://www.mindtools.com/pages/article/newPPM_89.htm
http://theleanstartup.com/principles
https://www.alexandercowan.com/venture-design/
https://www.alexandercowan.com/tutorial-personas-problem-scenarios-user-stories/
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With these illustrations and sources, we suggest that technical and business validation refer to two different 
aspects of working agile. The technical validation is to test if it is possible to solve the pain point technology 
wise. Technical validation proceeds from and is succeeded by business validation. Before, or at least in parallel 
with starting technical validation, it has to be established that real pain point exists, and that someone achieves 
real (business) value from solving this pain. Following technical validation, the business validation process 
extrapolates the confirmed business value on the level of a specific use case scenario, to a firm and market 
level. Figure 5 is a high-level simplification of the relationship between business and technical validation, and 
how they are related. Note that we have included iterative feedback loops to illustrate that test can fail to 
ƳŜŜǘ ǾŀƭƛŘŀǘƛƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ ǿŜ ƘŀǾŜ ǘƻ άǊŜǘǳǊƴ ǘƻ ǎǘŀǊǘέΦFigure 5 is also linked to the overall test and 
validation process in Figure 1.  
 

 
 
The process illustrated in Figure 5 kicks off with an initial business validation based on the presence or not of 
problems/pain points for different UC stakeholders (personas), e.g. end user subscriber, application providers 
and content providers. This is where we check if there really is a pain point that someone has, that value will be 
achieved from solving it, and that the stakeholders in the end will be willing to pay for getting it solved.  

 
 

Figure 5: Illustration of relationship between business and technological validation 

Figure 4 Venture design, Alexander Cowan 
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If the initial business validation parameters are robust, a technological validation process is carried out. This 
focuses firstly on whether the problems/pain points can be solved using 5G-SOLUTIONS. For instance, will the 
service required improve the stakeholder/user experience? Will the latency, reliability, coverage and 
positioning accuracy be improved as compared to current situations? Secondly, the technological validation 
process scales-up the test facilities to serve a larger   number of stakeholders beyond the initial test case 
context, if feasible If pain points and scale-up are not confirmed, there is a feedback process back to step 1, 
initiating a new assessment of pain points and value generation for stakeholders.   
 
If the technological validation parameters also are confirmed we continue to a next step of business validation. 
This is where we go beyond the single UC, and document on an aggregated level the size of the business value 
and opportunities for the firm (e.g. factory of the future) or a municipality (e.g. smart city), or a specific domain 
within manufacturing. If markets cannot be confirmed, we return to step 1 or 2. To conclude, note that it is in 
early phases and it is important to have some indications that the potential market addressed is of some 
minimal size.  

 

3.3 Introduction to the Business Validation Methodology 
Section 4 describes the methodology for the business validation in 5G solutions. The objective is to validate the 
20 Use Cases business wise and develop business plans for the Use Cases and respective verticals with the 
ƘƛƎƘŜǎǘ ŎƻƳƳŜǊŎƛŀƭ ǇƻǘŜƴǘƛŀƭΦ ¢ƘǊŜŜ άƻǊƎŀƴƛȊŀǘƛƻƴŀƭέ ƭŜǾŜƭǎ ŀǊŜ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ ǾŀƭƛŘŀǘƛƻƴ ƳŜǘƘƻŘƻƭƻƎȅ: 

1. Use case level:  Problems and stakeholders are identified addressing their current problems and 
potential benefits from acquiring a 5G based solution and services. In-depth understanding of the 
problems and benefits are collected through workshops and surveys. 

2. Organizational level: Here benefits from the single Use Cases are aggregated to an organizational level, 
e.g. firm level in a Factory of the Future LL. The firm level analysis is based on confirmation of 5G based 
solution using testing and technology validation methodology. 

3. Market level: Here the business benefits from the organizational level are aggregated to a market or 
industry level.  The business validation methodology involves cooperation with the 5G-SOLUTIONS 
WP8 on business plans and commercialization, standardization, assessing the market level impact of 
the 5G use cases.   

 
This business validation methodology is grounded in agile, design thinking and lean start-up methodologies and 
supports the methodology presented in 5G-SOLUTIONS work plan, where lean start and agile approaches is 
advocated. Best Practice tools and techniques and guidelines for management of stakeholder engagement are 
also included. 

3.4 Introduction to the Test Methodology and Benchmarking  
In support of 5G-SOLUTIONS vision to enable different end users to conduct a set of experiments of their 
multiple vertical use cases, Section 5 proposes an approach towards a unified methodology for the test reports 
formats and the technological validation adapted to the 5G-SOLUTIONS approach.  
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Figure 6: Overall scoping of the Test reports format Methodology 

 
Figure 6 illustrates the main parts of the Test reports format methodology: at its core, it focuses on the 
formalization process precisely the formalized test case specification phase using ŀǎ ƛǘǎ άCƻǳƴŘŀǘƛƻƴǎέ ǎƻƳŜ ƪŜȅ 
concepts supported by important terminologies definition to help identify the test entities across 
methodologies. In order to provide a full testing life cycle and all the necessary V&V tools to the 5G SOLUTIONS 
and with the support of the work from T1.5, ŀ άtǊƻƧŜŎǘ aŀƴŀƎŜƳŜƴǘ ŀƴŘ ±ŀƭƛŘŀǘƛƻƴ {ǳǇǇƻǊǘέ ƳƻŘǳle idea is 
explored with the definition of its initial requirements.  

 
Furthermore, Section 5 also defines its methodology in detail as a ά¦ǎŜ /ŀǎŜ ŘǊƛǾŜƴ ƳŜǘƘƻŘƻƭƻƎȅέ ǿƛǘƘ ŀƴ 
iterative, structured approach including a number of phases and activities within its process, placing the end 
users at the center for a unified and reliable outcome. It permits a continuous re-assessment of not only the 
results against the objectives set out for the trial executions but also the methodology itself during the 
different cycles.  
 
Its main goal for the first phase of the project and for the first version of this deliverable is to provide to all LL, 
UC partners a set of templates to enable a) the description, extraction of the scenarios to be validated per use 
case in the different LLs, b) to conduct a test analysis and provide the steps for deriving gradually the test cases 
using a formalized test specification format common to all LLs while taking into account their specificities. 
Figure 7 illustrates the basic entities and their relationships that form the core concepts όάCƻǳƴŘŀǘƛƻƴǎέύ that 
the methodology has been built on. 

 

 
Figure 7: From Use Case to Test Case 
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To conclude on this brief introduction, once the test executions starts, the test cases will be gathered, 
collected, analyzed into different test report formats to provide a real insight into the experiments. The results 
then will form the final report including the methods and formats involved and are not covered in this version 
but in the final deliverable. 

 

3.5 Introduction to the Technological Analysis and Validation Methodology  
As mentioned in the previous chapters we have presented a process where technological and business 
validation goes hand in hand, starting with templates for the business validation before the technological 
validation; hence, we focus on methods for confirming that there is real business value, and how this can be 
reflected in business metrics. In this section, we will present a short introduction of the Technological Analysis 
and Validation Methodology. This includes adaptation of possible validation frameworks inspired from ETSI and 
other 5G research programs ( [3], [4]).  
From an overall perspective, the methodology encompasses analysis of the foundations, including terminology 
and concepts, definition and elaboration of methodology around a central notion: the testing regime.  
 

 
Figure 8: Overall scoping of the Technological Analysis and Validation Methodology 

As illustrated, there is a close relationship between this methodology and the methodology for formalization 
(test report formats, parameters, etc.). As mentioned above, tƘŜ ƴƻǘƛƻƴ ƻŦ άǘŜǎǘƛƴƎ ǊŜƎƛƳŜέ ƛǎ ǘƘŜ ŎŜƴǘǊŀƭ 
concept to this methodology. In Figure 9 below, an overall flow of elements and topics to consider and analyze 
is included. The tests and the final validation steps are provided as an initial example and borrowed from and 
described for the 5G-VINNI (Verticals Innovation Infrastructure) [5]. Here the testing of the UCs using multiple 
tool sets is executed in front of the validation of E2E trial of vertical use cases to prove the 5G-VINNI 
capabilities. The business validation aspects are not explicitly described in the figure, beyond the connection to 
test case verticals. 

 

 
Figure 9: Example on test and validation process from 5G-VINNI 
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The following topics should be assessed in the technological test and validation process:   

¶ Array of test cases/scenarios and test types covered; 

¶ Different test types and different testing tool types applied; 

¶ Test architecture and systems for visualization of data applied; 

¶ Use of automatically execution of test cases; 

¶ Use of acceptance testing methods. 

 

²ƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ŀŎŎŜǇǘŀƴŎŜ ǘŜǎǘƛƴƎ ƳŜǘƘƻŘǎ ǿŜ ŦƛƴŘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘȅǇŜǎΥ ¦ǎŜ ƻŦ άCŀŎǘƻǊȅ ŀŎŎŜǇǘŀƴŎŜέ ǘŜǎǘƛƴƎ 
(Alfa testing) for whether or not a component or system satisfies requirements including HW and/or SW. ά¦ǎŜǊ 
acceptance testing (Beta testing) for tests whether the user accepts the solutionΦ άhǇŜǊŀǘƛƻƴŀƭ ǘŜǎǘƛƴƎ άŦƻǊ tests 
whether processes and procedures are in place and allows a system to be used and maintained, e.g. training, 
security etc., and finally ά/ƻƴǘǊŀŎǘ ŀƴŘ ǊŜƎǳƭŀǘƛƻƴ ǘŜǎǘƛƴƎ ŦƻǊ ǘŜǎǘƛƴƎ ǿƘŜǘƘŜǊ a system meets governmental, 
legal and safety standards. 
 
In Figure 10 below ETSI presents their testing as a service system (TaaS). Here different test types as presented, 
depending on whether they are on network related or application related. For 5G-VINNI performance as tested 
on both levels using different tool types.  

 

 
Figure 10: Example of test types and tools from 3GPPP/ETSI/5G-VINNI 

Categorization is here based on which technology and tests that are covered; e.g. performance of the NFV 
Infrastructure (Network Function Virtualization), testing and verifying both the network performance and the 
service performance using Quality of Experience (QoE) methods for a high level end-to-end (E2E) perspective. 
Tests cases developed for 5G-VINNI follows the same structure [5]. This structure starts by introducing the pre-
conditions, test set-ups and requirements for pre-qualification of the tests, followed by description of the test 
parameters for the test cases in the test area. Moreover, the method of computing the KPIs from the actual 
measurements is described. Then all the KPIs are listed for and the required value for each KPI. Finally, the post 
conditions are listed for all tests and the procedure and requirement of the actions that should be taken after 
each test case is executed. 
  
A testing architecture should also be illustrated and described. Here data flow from service level, network level 
and potential cloud infrastructures should be addressed, in addition to role of test executor and other entities. 
A proposal for automation of the test cases could address topics such as whether test cases are translated to 
ŜȄŜŎǳǘŀōƭŜǎ ŦƛƭŜǎΣ ǘŜǎǘ ǎǘŜǇǎΣ ǘƘŜ Ǉƻǎƛǘƛƻƴ ƻŦ ǘƘŜ ǘŜǎǘ ŜȄŜŎǳǘƻǊ ŜƴƎƛƴŜΣ ǳǎŜ ƻŦ !tLΩǎ ŀƴŘ ŀŎǘǳŀƭ ŘǊƛǾŜǊǎ ǘǊŀƴǎƭŀǘƛƴƎ 
the equipment API into generic ones. 
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4 Methodology for Business Validation 
This section is related to WP1 Requirement analysis, use cases and methodologies, and more specifically, task 
1.5 άMethodology for the technological and business validation of 5G E2E connectivity and associated 
management within and across verticals.έ 
The objective for the business validation process ƛǎ άǘƻ ǇǊƻǾƛŘŜ ōǳǎƛƴŜǎǎ ǾŀƭƛŘŀǘƛƻƴ ŦƻǊ ŜŀŎƘ ǳǎŜ ŎŀǎŜΣ ŘƛǊŜŎǘƭȅ 
engaging their real-world customers, and receiving appropriate feedback for further enhancements after their 
ŜƴƎŀƎŜƳŜƴǘΧέ ŀƴŘ άŀƭƭƻǿƛƴƎ ǘƻ ƛŘŜƴǘƛŦȅ ǘƘƻǎŜ ǳǎŜ ŎŀǎŜǎ ǘƘŀǘ ƘŀǾŜ ǘƘŜ ƘƛƎƘŜǎǘ ŎƻƳƳŜǊcial potential so as to 
ǇǊƻƎǊŜǎǎ ǘƻ ǘƘŜ ƴŜȄǘ ǎǘŜǇ ƻŦ ŎǊŜŀǘƛƴƎ ŀ ǎŜǊǾƛŎŜ ǇǊƻŘǳŎǘ ǇƻǊǘŦƻƭƛƻέ [6]. 

4.1 Introduction to Stepwise Business Validation Methodology 
Below a methodology describing a stepwise process for business validation opportunities within the 5G 
solution Living lab use cases is presented. This methodology is grounded in agile, design thinking and lean start-
up methodologies and supports the methodology presented in 5G SOLUTION DOA, where lean start and agile 
approaches is advocated.  
 

 
Figure 11: Stepwise methodology for 5G-SOLUTIONS business validation 

The method in Figure 11 is linear in the sense that each element will provide input to the following steps; 
however, it also includes iterations between the steps. That is, value propositions (solutions to problem/pain 
points) described and tested in step 1 and 2 are to be included in business model framework in step 5; it could 
also imply to return to step 2 again (for more details see descriptions of steps). The method in figure 7 is 
aligned with chapter 3 Overall methodology, processes and dependencies.  
 
5G-SOLUTIONS has a goal to create viable business plans for each of the targeted 5G vertical areas that 
identifies the specific market opportunity, the financial model, operational model and initial go-to-market 
steps. The creation of those business cases and business plans will be strongly informed by the business 
outcomes of the 20 UCs distributed across all 4 living labs as well as other market activities (e.g. Market 
Assessment, Patents, Standardisation etc.) which will all provide unique input to the final business plans. The 
method in figure 5 will involve cooperation with the 5G-SOLUTIONS WP8 on commercialization, especially with 
respect to step 4, assessing the market level impact of the 5G use cases.  These market activities are handled in 
different tasks in WP8 (T8.1 ς 8.5) in 5G-SOLUTIONS and are illustrated in Figure 12 below.  The following 
paragraphs describe the 6-step methodology from Figure 11 in more detail:  
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Figure 12: Building Business Plans in 5G-SOLUTIONS 

 

4.2 Step 1 ς Qualify the Use Case with Respect to Problem and Value  
The objective in this step is to build a Use Case that is to be validated business wise as outlined in Table 2 
below. Lƴ ƎŜƴŜǊŀƭΣ ƛƴǘŜǊǾƛŜǿǎ ǿƛǘƘ ¦ǎŜ /ŀǎŜ άƻǿƴŜǊǎέ ŀƴŘ ǘƘŜƛǊ ŎƻƴǘŀŎǘǎΣ ŀƴŘ ŜȄǇŜǊǘǎ ŦǊƻƳ ǿƛǘƘƛƴ ŀƴŘ ƻǳǘǎƛŘŜ 
their own firm, will provide the primary sources of information. The Business Validation template described in 
Table 2 will help to deliver an initial level of consistency across each of the Use Cases and provide a solid 
foundation on which to build further business analysis.  It is anticipated that the information gathered from 
each Use Case will require several iterations (e.g. via calls, face-to-face meetings/works shops and survey data 
from online questionnaire etc.) to gather sufficient level of detail that will provide the necessary input to the 
creation of Business Plans in WP8. In chapter 4.7 details on tools and techniques available for management of 
¦ǎŜ /ŀǎŜ ǎǘŀƪŜƘƻƭŘŜǊΩǎ /  personas engagement are described.  

 
Table 2: Template for UC details for business validation 

Background 
Please provide a textual description of the business process and context surrounding the UC.  

What is the general context of the UC? (describe the organisation/business situation or the general 
community/environment in Smart Cities/Smart Ports)   
Under what circumstances does the UC arise?  
How often? 
Other information? 

Describe the Personas 
Please describe ALL personas who are directly impacted by the UC  
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Describe each persona of the 5G Application (Consumer? Org/Business operations? Technology? Etc.);  
Please be as specific and detailed as possible about exactly what each persona does. 
 
Describe the end user personas (e.g. different types of consumers; operators in a FoF setting; citizen in smart 
city?) 

Persona Name  Persona Role 

  

  

Describe the application provider(s) (who builds and supports the application?) 

Persona Name Persona Role 

  

  

Describe other actors directly involve/impacted by the UC?  

Persona Name Persona Role 

  

  
 

Describe the Problem  
Describe in detail the problems that each persona/stakeholder currently experience  
(AS-IS today before 5G) 
Personas (who exactly?)  experience this problem (what exactly?) when doing this task (when does it 
occur?)          OR 
Personas (who exactly?)  experience this problem (what exactly?) because of this constraint or limitation 
(when does it occur?)  

 

End user Persona  

Problem  

Task / Constraint   

How is it addressed now? (Pre-5G)  

Application Provider Persona  

Problem  

Task / Constraint   

How is it addressed now? (Pre-5G)   

Other Personas   

Problem  

Task / Constraint   

How is it addressed now? (Pre-5G)   
 

Describe the Expected Benefit 
Describe the benefit that each persona hopes to achieve from the UC (after 5G is implemented). 
Please try to be specific on the benefits that may apply Χ Cost? Time? Agility? Safety? Security?  
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End user personas  

Describe benefit  

Specific benefit Quantify the potential benefit 

Cost reduction?   

Revenue Increase?   

Time saved?   

 Faster Time-to-Market?  

Safety?  

Security?  

Accessibility?  

Persona experience?   

Other Χ   

App. Provider Personas  

Describe benefit  

Specific benefit Quantify the potential benefit 

Cost reduction?   

Revenue Increase?   

Time saved?   

 Faster Time-to-Market?  

Safety?  

Security?  

Accessibility?  

Persona experience?   

Other Χ   

Other Personas  

Describe benefit  

Specific benefit Quantify the potential benefit 

Cost reduction?   

Revenue Increase?   

Time saved?   

 Faster Time-to-Market?  

Safety?  

Security?  

Accessibility?  

Persona experience?   

Other Χ   
 

Business KPIs 
Please attempt to define the business KPIs that you might use to assess the outcomes from the UC. Each of 
these will be very specific to your individual use case but some examples are provided to stimulate ideas. 

 
 

KPI Target Business validation Metrics 

   

   

 
Suggestions regarding Personas: Identify all personas (stakeholders) involved in the work flow, external as well 
as internal, e.g. internal teams such as IT, finance, manufacturing, sales and so on, plus suppliers/vendors, 
users and customers. Use a Stakeholder Map, see figure 13, if it helps to describe those impacted and those 
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who will ultimately benefit from an improved future situation based around 5G technology. See links to 
description on personas in chapter 3.2. 

 

 
Figure 13: Stakeholder map, example 

Suggestions for describing Problem:  A description of the working process is preferred e.g. as a flow of tasks 
and activities, see figure 14.  

 

 
Figure 14: Description of working process using free digital tool (web sequence diagrams) 


































































































