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1 Executive Summary

The first objective of th& GSOLUTIONS to develop realistic, advanced andsiness relevant innovative use

cases in five key vertical industries by developing and providing aesgntative set of detailed usease

scenarios with appropriate metrics to test and validate the performance characteristics @htGobjective is
achievedhrough industrial field trials, through the use and adoption of stat¢he-art methodology in service
RSaA3Ay>S Ayy2@0pAR 242 NJYARY ZENB R &4 ¢Sttt Fa FFEOAECAGI GAyY3
expert users and, finally byrgducing and assessing the methodologies for the testing, validation and
benchmarking of the results as well as for the technological and business validation of the uselialkdsis

document, as the fourth deliverable of Work package WP1 of 3886SOLTIONSproject, has as its main
202S0GA0S Ay 2NRSNJ (2 | OKAS@SIY adzLIlR2 NI (GKS LINR2SO¢

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 duttiregtrials. It combines the work carried out from two
distinct tasks but closely relatddr the first stage of the project

Firstt KS Gl a1 ARSYGATASR o6& ¢modn FYyR YIYSR daSiK2R2f 2
and test pointso SYOKY I NJ Ay3 F2N) §KS NBadzZ Ga¢ siveirhotest Eagey OSY i
from the use case scenariosThis approach wildefine the different templates and formats for the
formalization, specification of the test cases while setting ot blasis for the different key concepts, entities

and the testing process for the lifetime of the projecinally, it will present a sample ofome ofthe usecase

scenarios identified as an entry criterion for the nexdin activity of gathering anfbrmalizing the test casds

start.

{SO2yR GUKS GlFali ARSYUGATFTASR o0& ¢modp FYR yIYSR aaSiK
5Gendto-end E2B02 Yy S O i A Prededtsa pdedaheie technological and business validation goes
hand in hand Sarting with templates for the business validation before the technological validation; hence, we
focus on methods for confirming that there is real business vailnd, how this can be reflected in business
metrics. Theechnological validation methodology includes the adaptation and analysis of possible validation
frameworks inspired from ETSI and other 5G research progfamos an overall perspective, the methodology
encompassesthe analysis of the foundations, incluaj terminology and conceptghe definition and
elaboration of methodology thancludes theesting regimeWe address the verticals needs and requirements
beyond the technological validation methods. Here a process describing how business validaticorotgs
within the 5GSOLUTIONS living laiCsis developed using an agile, design thinking and lean -gtart
methodology

Even though the two tasks deal with different methodologies, iatention in this first deliverablesto set out
the foundations for a unifiedramework Sarting bypointing out the relationship between business validation
and technological validatignand also by developing a singlepproach for the report formats and the
technological validationThus,paving the wayfor the developmentof a singleunified solutionthat will also
include the business validatioand will constitute the main goabf the final deliverableD1.4Bfor the 5G
SOLUTIONS project.

As a final note, as the project matures aptbgresses through the different techlogy readiness levels
(Section5.6.4), we will also make sure and take the opportunity using the adopted agjeoach 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 finaversion 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 cas&¥e will therefore present our strategy to achievthis objective by
answeringhe setof questions below:

From abusiness validation perspective, we address two vital questions:

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

1 What is the value proposition for thesese cases within 5GOLUTION&nd what is the busess
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:

1 What framework an we provide to approach the testing sihgle vertical domas{LL1LL4)as well as a
multi-verticaldomain(LL5)
How can we review and analysdat needs to beverifiedand validate@
How can we translate the requirements into an executable format tgetigthe test execution as well
as the measurements involved?
1 What type of test reports could we desigm give real insight into the resultas well ago enable and
support the project goals[d] [2]
T 2KFG LINRPOSaa O2dA# R 6S RSTFAYS GKIG ¢g2df R FAG ySI

T
1

Although the detailed usease scenarios gathering process along with their relevant KPIs and their test bed
requiremensis still an ongoingaskit can be sed as a startingoint to define our methodologiewhich are

the primary focus of this interim version of the deliverabM!. these questions are addrestby presentinga
process where technological and business validation goes hand in feamdng on methods for confirming

that there is real business value, and how this can be reflected in business mB&scsiption of possible
validation frameworks inspireftom other 5G research progranase also presented

©5GSOLUTIONS20B Page |10
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21 al LIWAY3I t Ne2SO0GaQ hdziLdzia
Purpose of this section, is to m&&GSOLUTIONSrart Agreement(GA)commitments, both within the formal

5SSt AOSNIo6fS FYR ¢l &1 RSAONARLIIA2YyZ | 3FAyad GKS LINR2a¢

Tablel: Adherence tbGSOLUTIONSA Deliverable & Tasks Descriptions

5GSOLUTIONS Task Respective
Document Justification
Chapter(s)
This task will focus on defining the methodology
and toolset for a comprehensive and robust test
analysis of the 5Gtechnologies and the vertical
use cases being createdwithin';he 5G-SOLUTIONS Sets out the foundatior
project. Warking dosely with the patners for the overall approach
defining the scenarios to betrialled in the Lliving . .
Labs emironment, we wil specify formats for a §tart|ng . with the
Taskl.4c | suite of test cases to measure the functionality | ChaPtes3, | introduction — of ~ key
Methodolo | and performance of the innovative sdutions | 1656 concepts, the testingind
gyfor the | being put forward. These test artefacts will be test case formalizatior
definition | captured in a stitable test case management tool proceses with a set of
of test | that will integrate seamlessly with the templates.
reports develc_)pment process. Based on the _requirement
format to deliver outputsthat have commercial value and
’ potential, there will be a significant emphasis put
parameter on Quality of Service (QoS to give a qualitative
sandtest | eaqirement of test execution andon Quality of
points,and | Eynerience (QOE) to gauge objective human
benchmerk | experience. We will also ensure that the test
ingforthe | grategy examinesthe improvement over previous .
results 4G capabilities. Other test methoddogies wil .P'f‘?"'d.esa Sample ofthe
include resource scaling, aoss-domain interadtion | Chapter 5 initial inputs in terms of
and entire platform testing. The test processwill it use casescenarios for
neatly into the project® iterative agle deriving the test cases.
development  process and alow  for
implementation of a Test-Driven Development
methodology incarporating unit tests and
acceptancetests.
Task1.5¢ | The methodology will entail acceptance test We present a proces
Methodolo | procedures for conducting bah the technological where technological ang
gyforthe | and busness validation of the use cases business validation goe
technologic con;jderingtheassociated service_managt_amgnt. In hand in hand, as an agi
aland particular, asfar asthe technological validation is process nitially we focus
business concerned, we will define the procedures for on methods for
validation colecting the data feed; from the [CT-17 | Chapter3 confirming that there ig
of SGERE | Measrement patals, stating also how these | and 4 real business value, an
connedivit feeds will be used and aralysed by the KPI how this can be reflecte(
visualisation system to produce and pesent the . ) .
yand | 1pjyaluesin a graphical form. Threshold limits for in business metrics. W
assodated | the penchmarking of the resuts will also be are leaning on wé
manageme | defined pertarget KPlbased on the requirements known concepts  withir
nt within agile way of work
©5GSOLUTIONS20D Page [11
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andacross | ssemming from each vertical use case. The Possible validation
verticds | methodology will also define howthe interaction frameworks inspired from
with the vertical end-users will be achieved taking ETSI and other 5

into condderation the SpeCifiCS of task T1.1. For research programs ar

the business validation will use the lean start-up presented as well as too

methodology that centres around the main
motivations of a busness. The inputs will
indude apart from the budness case itself, end-
user feedback from their direct engagement in
the field trials of the vertical use cases. The
correspording ouputs 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 quedtionnaires, surveys and focused
group workshops directly ergaging also the concepts_ for _ the
customers of the vertical consortium partners. A technological  validatior
detailed set of metric parameters corsidered for | Chapters | methodology. ~The
the business validation of each UC will be |5.1¢5.6, |technological validatior
developed, such asthose listed in [2] whichwill be | 5-7, 5.8 methodology includes thg
interrogated and quantified aspart of the business adaptation and analysi
validation processwith the end-users. of validation frameworks
inspired from ETSI an
other 5G research
programs.

and techniques for the
business validation ar
adopted on from besi
practices and guideling
from PMBOK and Ope
PMI.

Sets out the foundatior
for the overall approacth
and focus on the core

5G-SOLUTIONS Deliverable

D1.4A: Methodologiesfor the techndogical/ businessvalidation of 5G and for LL measuements:

Interim (v1.0)version of report defining the methodadogiesfor the technological and bisinessvalidation
of 5G conrectivity andassociated management within and &ross verticals. Also include the definition of
test reportsformat and berchmarking for the vaidation of the KPIs.

2.2 Structure of theDocument
Themain structure of the document is organised as follows:

1 Section 3gives an introduction andn overall view of the three methodologiagamely the business
validation, the technological validation and the test repodgéther and their relationships.

1 Sectbn 4 describes the methodology for business validatioHere astate-of-the-art methodology in
service design, innovatigndesign thinking and leastart-up is adopted. Moreover, the section
provides the necessary business framework, strateigy addition to plans and informationfor
identification ofpostproject opportunitiesandexploitation of potential marketresults

1 Section5is dedicated to the task 1#r the test reports formaias well agart of thetask 1.5 for the
technicalvalidationstarting by presenting the first version of tiselutionfor both methodologiesthe
test reportsand the technical validatiowith a focus on thenitial activities to be carried out along
with the necessary templatdsr task 1.4andfinally concludeswith a sample of the use caseenarios
gatheredas an entry criterion for the next phasthe technological validation methodolo@glsocovers
the adaptation and analysis of possible validation frameworks inspired from ETSI and other 5G research
programs.From an overall perspective, the methodologgcompasses analysis of the foundatipns
including terminology concepts, definition and elaboration of methodology that encompasthe
testing regime.

9 Section6 then concludsa summaryandthe future work.
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3 Methodology,Processes andependencies

This section briefly intduces the three methodologies adopted for the validation of 5G and for LL
measurements namely business validation, technologicadlidation and test reports methodologyit
addresseshe objectives(Section 1.1 of 50LUTIONS DA 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 UG through anagilebased iterativeprocessapproach Moreover,to provide the necessarpusiness
framework, strategy, plans and information to identify pgsbject opportunities, exploit potential results and

to ensure a longerm sustainability, whilst protecting their IP

3.1 How TechnologicaMalidation andBusinessvalidation goHand inHand

In 5GSOLUTION$he 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 neatimeal\We carry out
technological and business validation retyion methods that come close to agile ways of work. The act of
validation is carried out in Living Labs for the specific use cassee Figurel. Here, we address how
technological and business validation is related.

SQLUTIONS Living Labs Planning & Operation

Factorles of the Future | Smart Energy Smart Cities & Ports Medla,’Entertalnment i Multi-LL

2. Living Labs setup, testing and management

@ @, @ .w

L1 @ l# LL2 |||”| & LL3 Aﬂ )) LL4 /;\"J (multi LS _J

e ‘e ‘@ ‘@

4. Feedback & Learning
Policy, Standards, Business Models, Commercialization

®. ?

uonepljep g
juawWaInsean 1d) ‘Sunsal ‘g

Requirements,
specifications, KPls

1.

Figurel: Living Lalg lllustration of way of work

1. The way of workprocess is initiated through description of use casedJCs)and requirements for
testing and validation of use cases (technology and busiviegs including Key Performance
Indicators(KPIs)

2. Next step is to |an the setup of test procedures and faditites together with reporting structurefor
the individual UCs

3. Then the a&ecutbn of the test procedures for the UCs, measuring the KPIs and validating the results
technologically and businestse

4. Based on the validation eéchnologicabnd husinesKPs$, 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 standardizati®uch activities are catered to WP8- see DOA
1.3. Concept and Methodology

In our proposal, we refer to several methodologies to signal our preferred way of work-bagiel iterative

LINEOS&aas F3IAES FLILINRFOKS AGSNI GAQGS  Ihgd-B2 NSERE 2310 S
start up methodology, service design, design thinking, an®@®BS I G A2y ® b20 GKS Sl adzx

©5GSOLUTIONS20B Page |13



D14A. Methodologies for thevalidation of 5G and for LL measurements v1

PlanDo-CheckActas the fundament for Living Labs iterations. These approaches, although different, have four
shared components which are esgial to5G-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. Itis also a sharednderstanding 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 bring us to the next componentwhere we need to establish a clear understanding thé
stakeholder who hasomejob-to-be-done or pain point to be addresseHere, the use ofit YA Yy A Y dzY
@Al 0f S il reférable in ordeto vdidate and test what is really thpain point of a
stakeholderand whetherthey are willing to pay to havét 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.

ACT PLAN

Implement the Identify Your
Best Solution Problems
total time through

the loop

CHECK DO
Study Test Potential ’
Results Solutions

Figure2$ A1l ET C8 O Figure3 Lean start upz agile ways of work

3.2 How to Facilitate AgileWay of Working

TheseabovementionedO2 YLI2 y Sy i a 2NJ LKI d8Sa | N8 dziadz t € & 2 Reaarf dza G N
Startup® - see illustrationsn Figure 2 and 3When design thinking is integrates a part of methods usethe

cycle willincludea stage with astabilized value problem scenatias showrin Figure 4.Within design thinking
approaches we also find the use of persoh&ersonas are fictional characters, whiate created in order to

represent the different endusersin a consumer settingr for instanceecosystem actors/stakeholders in a
professional settingSuch imaginanpersonasare thought to develop or use your service, product, site,
platform or brand indifferent ways. Creating personas enables you to bettgrderstandpain points,needs,
experiencesyvalue perceivedbehaviours and goals when developing and testiryv product/service or
processes

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

® http://theleanstartup.com/principles

* https://www.alexandercowan.com/ventureesign/

® https://www.alexandercowan.com/tutoriapersonasproblemscenariosuserstories/
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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 pointdgghno

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) valuéom 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. Figure5 is ahigh-level simplification of the relationship between business and technical validation, and

how they are relatedNote that we have includedterative feedback loops to illustrate thatst can fail to

YSSG @FtARFGAZ2Y NBI dzA NB Y Sy (Fagureb i Riso inked 6 lth@®ralliitest addNS (i dzN
validation process ifrigurel.

CUSTOMER
DISCOVERY &
EXPERIMENTS

PRODUCT &
PROMOTION

PROPOSITIONS &
ASSUMPTIONS

PivoT?

#""V? ‘tﬁ&'

PROBLEM
PERSONAS WHo? SCENARIOS &

ALTERNATIVES

Figure4 Venture design, Alexander Cowan

The process illustrated iRigure5 kicksoff with an nitial business validation based time presence or not of
problems/pain poing for different UC stakeholde(personas), e.gend user subscriber, application providers
and content providersThis is where we checktlfere really is a pain point that someone has, that value will be
achieval from solving it, andhat the stakeholdersn the end will be willing to pay for getting it solved.

¢  Pain point exists * Possible to solve pain Extrapolate
* Real business value point *  Benefits for firm exist
can be achieved from * Possible to scale * Benefits for market
solving pain point and market
opportunities exist

pe—1}J |

Figure5: lllustration of relationship between business and technological validation
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If the initial business validation parameters ambust, a technological validation processcirried out This
focusesfirstly on whether the problems/pain points can be solved us@SOLUTIONS or instancewill the
service required improve the stakeholderliser experience Will the latency, reliability, coverage and
positioning accuracy be improved as compared to current situati@endy, the technological validation
processscales-up the test facilities toservea larger number of stakeholdersbeyond theinitial test cag
context, if feasiblelf pain points and scalep are not confmed, there isa feedback processackto step 1,
initiating a new assessment of pain points and value generation for stakeholders.

If the technologtal validation parameters also are confirmed we contitme next step of business validation.
Thisis wherewe go beyond the single UC, and document&n agregatedlevelthe size of the business value
and opportunities fothe firm (eg. factory of the future) or anunicipality (e.gsmart city) or a specific domain
within manufacturing. If markets cannot be confirmed, we return to step 1 dro2conclude, not¢hat it is in
early phasesand it isimportant to have some indications thdhe potential market addressed is of some
minimalsize.

3.3 Introduction to the Businesd/alidation Methodology

Section 4 describes the methodology for thesiness validation in 5G solutions. The objective is to validate the
20 Use Cases business wise dedelop business plans for the Use Cases and respective verticals with the
KAIKS&aG O2YYSNODAIE LRGESYGAIfd® ¢KNBS a2NBI VAT GA2Yy L €

1. Use case level Problems and stakeholders are identified addressing theirenti problems and
potential benefits from acquiring a 5G based solution and servicedepth understanding of the
problems and benefits are collected through workshops and surveys.

2. Organizationalevel: Here benefits from the single Use Cases are agigddo 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 levet Here the business benefits from the organizational level are aggregated to a market or
industry level. The business validation methodology involves cooperation with 38SOLUTIONS
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 leaupstaethodologies and
supports the methodologyresented inSGSOLUTION®ork 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 TestMethodologyand Benchmarking

In support of5GSOLUTIONSsion to enable different end users to conduct a set of experiments of their
multiple vertical use cases, Sectidproposes a approachtowards aunified methodology for the testeports
formatsandthe technological &lidationadapted to the5G-SOLUTIONSpproach.
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Foundations

7 Test reports format 7

Methodology G

Formalization

' Project Management
and Validation Support

Testing Regime

Figure6: Overall scoping of the Test reports format Methodology

Figure6 illustrates the main parts of the Test reports format methodology:its core, it focuses on the
formalization process precisely the formalized test case specification pisasg a
concepts supported by importanterminologies definition to help identify the test entitiesacross

methodologiesIn order to provide a full testing life cycle and all the neces¥&ytools to the 5G SOLUTIONS

andwith the support of the work from T1,5 &t N22SO0G al yIF 3SYSyi

explored with the definitiorof its initial requirenents.

Furthermore Section5 also definesits methodologyin detail & ad ! & S

Ala

GC2dzy RI (A 2y

I lg/ideaist I £ A R

/I'aS RNA@GSY YSiK2

iterative, structured approach including aumber of phases and activities within its process, placing the end
users at the center for a unified and reliable outcome. It permits a continuoasgessment of not only the
results against the objectives set out for the trial executions but alsontie¢hodology itself during the

different cycles.

Its main goal for the first phase of the project diad the first version of thigleliverable is to provide to all LL,

UC partners a set of templates to enable a) the description, extraction of the soenarbe 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.
Figure7 illustrates the basic entities and their relationships that form the cosaceptsd & C 2 dzy Rthall A 2 Y & €
the methodology has been built on.

©5GSOLUTIONS20B

High-Level
Requirement

| I
ucC- /”’:
Scenario

t

: \‘\\

A B
Scenario

I
I I
Low-Level . Low-Level

Requirement | Test |

Figure7: From Use Case to Test Case

High-Level
Test
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To conclude on this brief introductioronce the test executions stagt the test cases will be gathed,
collected, analyzed into differerniest reportformatsto provide a real insight into #hexperiments. The results
then will form the final report including the methods and formats involved and are not covered in this version
but in the find deliverable

3.5 Introduction to the Technological Analysis and Validation Methodology

As mentioned inthe previous chaptey 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 thereeial 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 inspire& S| and

other 5G research program$3], [4]).

From an overalperspective the methodology encompasses analysis of the foundations, including terminology
and concepts, definition and elaboratiaf methodologyaround a central notionthe testing regime.

. : Formalization
Technological Analysis

and Validation Methodology [:J

Foundations Testing Regime

Project Management
and Validation Support

Figure8: 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, S y2GA 2y 2F aidGSadAy3a N
concept to this methodology. IRigure9 below, an overall flow of elements and topics to consider and analyze

is included. The tests and the final validation stapsprovided as an initial example atwbrrowed from and

described for the 5&/INNI (Verticals Innovation Infrastructuii®). Here the testing of th&Csusing multiple

tool sets is executed in front of the validation BRE trial of vertical use cases to prove tHeGVINNI
capabilities.The business validation aspects are not explicitly described in the figure, beyond the connection to
test case verticals.

. Vertical’s

 Test Cases - Support

 Visibility
HiTools

7 SG-VINNI

Figure9: Example on test and validation process from S@NNI
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The following topicshould 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 methads

= =4 =4 =4 A

2 A0K NBaLISOG G2 FOOSLWEyOS GSaiday3a YSGK2Ra ¢S TFAy
(Alfa testing) fowhether or not a component or system satisfiegjuirements including HVeind/or SW.d | & S NJ
acceptance testing (Beta testing) fests whether the user accepts the solutibn & h LIS NI G A 2tgstst G S a
whether processes and procedures are in place and allows a system to be used and maintainednieg.

security etc., and finallgg / 2 Y G NI OG 'y R NXB3Idz | A & sfystetn nddisiggvarnniergalN) G S 3
legal and safety standards.

puji

In Figurel0below ETSI presents the&sting as a service system (TaaS). Here different test types as presented,
depending on whether they are on network related or application related. FevIBIBlIperformance as tested
on both levels using different tool types.

Tool Types Test Types

L4-L7 Traffic Generators
App emulators
f\ttack/breachmg Emulators
Conformance Tools

5G Traffic Generators
Attack/breaching Emulators

Performance
QoE
Security

Conformance
Performance
Security

N/A Conformance

L4-L7 Traffic Generators
Attack/breaching Emulators

Performance
Security

L2-L3 Traffic Generators Performance

Figure1Q Example o test types and tools from 3GPPP/ETSIABINI

Categorization is here based on which technology and tests that are cowmedperformance of the NFV
Infrastructure (Network Function Virtualization), testing and verifying both the network performance and the
service performance using Qualiy Experience (QoE) methods for a high leared-to-end E2B perspective.
Tests cass developed for 5/INNIfollows the same structurgs]. This structure starts by introducing the pre
conditions, test setips and requirements for prgqualification of the tests, followed by description of the test
parameters for the test cases in the test area. Moreover, the method of computing(fisfrom the actual
measurements is described. Then all KRlsare 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 isxecuted.

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
SESOdzit 6f Sa FTAtSaxr (Said adsSLiasz GKS LRardrazy 2F (GKS
the equipment API into genierones.
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4 Methodology for Businessvalidation

This section is related to WP1 Requirement analysis, use cases and methodologies, and more speaikically

1.5 dMethodology for the technological and business validation of 5G E2E connectivity and associated
management within and across verticals.

The objective for the business validatiprocessA & G2 LINRPOPARS odzaiySaa JIFt AR
engaging their realvorld customers, and receiving appropriate feedback for further enhancements after their
Sy3alF3asSySydaxeé FyR altt2gAy3 (2 ARSy (A &a poierii@ so%todza S O
LINEANBaa G2 GKS ySEG &aGdSL) g6 ONBIFGAy3 | aSNWBAOS LINE
4.1 Introduction to Sepwise Business ValidatioMethodology

Below a methodologydescribing a stepwise proceder business validation opportunities within the 5G
solution Living lab use casepresented This methodology is grounded in agile, design thinking and lean start

up methodologies and supports the methodology presented irSRIEUTIOROA where lean srt and agile
approaches is advocated.

3
: 2

Qualify the use case with respect
to problem/pain point and
approach for improvement

Test and measure how the solution
(value proposition) improve/solve

Qualify and estimate the link
between the confirmed use case
business validation to aggregated

business/community level

the use case problem /pain point

ezaeslaud il s (Business level validation)

4

Qualify and estimate the link 5 6

betwen the cpnfirmed business Develop business model Develop a business case and
level validation to aggregated (qualitative) that captures benefits business plan (quantitative) based
industry or market level provided by the value proposition on business model

(Market level validation)

Figurell: Stepwise methodology f&G-SOLUTIONSsiness validation

The methodin Figurell is linear in the sense thaach elementwill provide input to the following steps;
however, it alsdncludes iterations between the stepsThat isyalue propositios (solutions to problem/pain
points)described and tested in step 1 and 2 are to be included in business model framework in stepuid
also imply toreturn to step 2 agair{for more details se descriptions of stepsThe method irfigure 7 is
alignedwith chapter 30verall methodology, processes and dependencies.

5GOLUTIONSas 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 initiab-grarket

steps. The creation of those business cases and busipémss will be strongly informed by the business
outcomes of the 20UCsdistributed acrossall 4 living labs as well as other market activities (&4grket
Assessment, Patents, Standardisation en)ch will all provide unique input to the final busineptans.The
method in figure5 will involve cooperation withthe 5GSOLUTION&P8on commercializationespecially with
respect to step 4, assessing the market level impact of the 5G usg CHsese market activities are handled in
different tasks in WP&T8.1 ¢ 8.5) in5GSOLUTION&Nd are illustrated inFigure12 below. The following
paragraphs describe thegiep methodology fronfigurellin more detail:

©5GSOLUTIONS20B Page 20



D14A. Methodologies for thevalidation of 5G and for LL measurements v1

[ Living Lab UC J [ 5G Verticals ] [Vertical Exploitation}

o B

Vs

Define the UC
Business Problem Industry 4.0 « Factories of the Future 5and 6
\ Vertically focused
2. 4. ( A Business Models and
Define the Market Em?rt Urbar; *Smart Cities & Smart Ports Business Plans
Business KPlIs for Impact nvironmen -Smart Energy
each UC Assessment
Enhanced
3. User - Media and Entertainment
Extrapolate the Experience

UC to Business
K Value / -

Task 8.1

(Market
Assessment)

Task 8.4
(IPR and Patents)

Task 8.5
(International
Cooperation)

Task 8.3
(Standardisation)

Figurel2: BuildingBusiness Plans 5SOLUTIONS

4.2 Step 1¢ Qualify theUse Case withRespect toProblem andValue

The objective in this step is to build a Use Case that is to be validated business wise as ouflizigld &
below.Ly 3ISYSNIfz AYGSNWBASsa oAGK !'aS /1 aS a26ySNEE |
their own firm, will provide the pmary sources of informatiormhe 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 antietbshat the information gathered from

each Use Case will require several iterations (e.g. via callsiddaee meetings/works shops and survey data

from online questionnaire etc.) to gather sufficient level of detail that will provide the necessarytmphe

creation of Business Plans in WP8. In chapter 4.7 details on tools and techniques available for management of
''aS /I asS & pdrspriakerdadgedadiate described.

Table2: Template for UC details for businesdidation

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

What is the general contexif the UC? (describe the organisation/business situation or the general
community/environment in Smart CitiesA@rt Ports)

Under what circumstances does tb€arise?

How often?

Other information?

Describe the Personas
Please describe Apkrsonas who ardirectly impacted by the UC
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Describeeach personaf the 5G Application (Consumer? @gsines®perations? Technolo@Ec.);
Please be as specific and detailed as possible about exactly what each persona does.

Describe thend user personage.g. different types of consumers; operators in a FoF setting; citizen in s

city?)
Persona Name Persona Role
Describe thapplication provider(s)(who builds and supports the application?)

Persona Name Persona Role

Describeother actorsdirectly involve/impacted by the UC?
Persona Name Persona Role

Describe the Problem

Describe in detail the problems thedich personéstakeholder currentlyxperience

(ASIS todaybefore5G)

Personagwho exactly?)experience thigproblem (what exactly?) when doing thiask (when does it
occur?) OR

Personaqgwho exactly?)experience thigproblem (what exactly?) because of thisnstraintor limitation
(when does it occur?)

End user Persona

Problem

Task / Constraint

How is it addressed now? (F36)
Application Provider Persona
Problem

Task / Constraint

How is it addressed now? (F36)
Other Personas

Problem

Task / Constraint

How is it addressed now? (F36)

Describe the Expected Benefit
Describe thdenefitthat each persona hopée achievefrom the UCafter 5Gis implemented).
Please try to be specific on the benefits that may agpBost? Time? Agility? Safety? Security?
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End usepersonas
Describe benefit
Specific benefit Quantify the potential benefit
Cost reduction?
Revenue Increase
Time saved?
Faster Timdgo-Market?
Safety?
Security?,
Accessibility
Persona experience
OtherX
App. Provider Personas
Describe benefit
Specific benefit Quantify the potential benefit
Cost reduction?
Revenue Increase
Time saved?
Faster Timdo-Market?
Safety?
Security?,
Accessibility 7
Persona experience
OtherX
Other Personas
Describe benefit
Specific benefit Quantify the potential benefit
Cost reduction?
Revenue Increase
Time saved?
Faster Timdgo-Market?
Safety?
Security?,
Accessibility
Persona experience
OtherX

BusinesKPIs
Please attempt to define the busind€Bighat you might use to assess the outcomes from the UC. Each
these will be very specific to your individual use case but some examples are provided to stimulate ide|

KPI Target Business validation Metrics

Suggestions regardinBersonasldentify 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 fiqgiré it helps to describe those impacted and those
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who will ultimately benefit from an improveduture situation based around 5G technologgee links to
description on personas in chapter 3.2.

Figurel3: Stakeholder map, example

Suggestions for describinBroblem: A description othe working processs preferred e.g. as a flow of tasks
andactivities, see figure 14.

Figurel4: Description of working processing free digital tool (webequencediagrams)
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