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6G-SANDBOX main figures
Particip . No. Participan t organ isa tion  nam e Country

1 (PC) Keysigh t Technologies Be lgium  BV (KEYB) Belgium
3 (TM) Universidad de  Malaga  (UMA) Spain

2 Keysigh t Technologies Denm ark AsP (KEYD) Denm ark
4 Fogus Innova tions & Services (FOG) Greece
5 Infolysis (INF) Greece
6 Borea l Technology & Investm ents (OWO) Spain
7 Tele fon ica  (TEL) Spa in
8 Nationa l Centre  of Scien tific Research  “Dem okritos” (NCSRD) Greece
9 COSMOTE (COS) Greece

10 Nokia  (NOKIA) Spain
11 Oulu  University (OULU) Fin land
12 Ictficia l (ICTF) Fin land
13 OpenNebula (ON) Spa in
14 Eurescom (EURE) Germ any
15 IS-Wire less (ISRD) Poland
16 Franhoufer (FOKUS) Germ any
17 Lenovo (LNV) Germ any
18 The  Queen 's University of Be lfast (QUB) UK
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6G SANDBOX scope
 From t h e t e ch n ica l p e r sp e ct ive , it is m apped to the ta rge t of design ing, deve loping,

and m anaging the 6G-SANDBOX facility tha t i) rea lises the concep t of Tr ia l
Ne t w orks , ii) adop ts the API p o t e n t ia l for in te rna l and exte rna l extensib ility to the
facility in te ractions, iii) va lida tes of the m ost challenging 6G KPIs a n d KVIs , and iv)
provides re la ted t oo ls op e n t o t h ird p a r t ie s .

 From t h e im p le m e n t a t ion a n d im p a ct p e r sp e ct ive it re flects the need for
solu tions and pa thways tha t guaran tee Modu la r it y, Op e n n e ss , Re u sa b ilit y,
In n ova t ion , a n d Su st a in a b ilit y, i.e ., the m ain characte ristics tha t the facility will be
bu ilt on , and the rea liza tion of a cascade fund ing com petitive process to engage
technologies, th ird -partie s and stakeholders beyond the project borders.

 From t h e re se a rch p e r sp e ct ive it encom passes the request for va lida ting 6G
advancem ents a t a ll the dom ains of se rvice provisioning cha in (end -to-end), and a t
a ll p lanes (use r, con trol and m anagem ent).

 From t h e d e p loym e n t p e r sp e ct ive , it is re la ted to a wide and well d is t r ib u t e d
d e p loym e n t of p h ysica l in fra s t ru ct u re s in EU re gion , which with in the project is
fu lfilled by four site s (At h e n s , Be r lin , Ma la ga a n d Ou lu ) and any other poten tia l
node tha t th ird parties will con tribu te where the enab le rs developed in 6G-SANDBOX
can be dep loyed
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Project topics
• 6G Candida te  technologies
• Open  (d istribu ted) experim enta l p la tform s

– At loca tions: Malaga , Berlin , Athens, Oulu
• KPI & KVI eva lua tion

– Experim enta tion  fram ework as a  se rvice  on  tria l 
ne tworks

– KPIs & KVIs va lida tion
• 6G use  cases
• Open  Calls 

h ttps://6g-sandbox.eu /
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Need a shift in focus
• Technology deve lopm ent and  eva lua tion  has 

been  driven  by functiona l pe rform ance  increase  
and  op tim iza tion  and  estim ated  m arke t 
opportun itie s

• Today, socie ta l cha llenges and  susta inab le  
deve lopm ent goa ls a re  ca lling for a  parad igm  
sh ift to  a lign  technology deve lopm ent with  a  
va lues-based  conside ra tion  and  re -prioritiza tion  
of ou tcom es
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Policy frameworks
• Provide  the  anchor poin ts to  de rive  specific 

va lues and  dem onstra te  positive  ou tcom es and  
im pact in  a  wider con text

• UN – Susta inab le  Deve lopm ent Goals
• EU – Green  Deal, Stra tegic Agenda
• OECD – …
• …
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Sustainable development goals
• # 8 Prom ote  susta ined , inclusive  and  susta inab le  

e con om ic grow t h , fu ll and  productive  em ploym ent and  
decent work for a ll

• # 9 Build  re s ilie n t  in fra s t ru ct u re , p rom ote  inclusive  and  
susta inab le  industria liza tion  and  fos t e r  in n ova t ion

• # 11 Make  cit ie s  and  hum an se ttlem ents inclusive , sa fe , 
re silien t and  susta inab le

• # 12 Take  urgent action  to  com bat clim a t e  ch a n ge  and  its 
im pacts

…
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Values 
• Values as crite ria : Hum an va lues provid ing m otiva ting 

goa ls for technologica l deve lopm ent and  crite ria  for 
eva lua ting in te rm edia ry re su lts

• Values as ou tcom es: the  enabled  bene fits or de trim ents
– As an  outcom e  of “va lue  crea tion” econom ic, socia l and  /  or 

ecologica l bene fits  stem  from  a  technology, se rvice  or 
business m ode l, bu t a lso  de trim ents or risks can  re su lt. 

• (Key) Values: A se lection  of va lues agreed  am ong 
stakeholde rs. 
– Toge the r, the  se t “va lues as crite ria” and  “va lues as ou tcom es” 

a re  the  basis for va lue  ana lysis.
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Key Value Indicators
• KVIs: quantita tive  or qua lita tive  ind ica tors for gauging e ffects on  

va lues as ou tcom es. 
• The  purpose  is  to  gauge  the  im pact from  the  execution  of a  use  

case  in  te rm s of econom ic, socia l and/or ecologica l bene fits  
(ga in) or de trim ents (loss). 

• KVIs a re  de fined  as m e trics, e ithe r on  a  qua lita tive  sca le  (good-
bad , e tc.), or when  possib le  on  a  quantita tive  sca le  (h igh-low, 
e tc.).

• Defined  in  the  scope  of a  specific use  case  and  scenario  (use  
case  KVIs), e .g. re la ted  to  the  ICT fo r  Su s t a in a b ilit y am bition ; 

• Or de fined  in  re la tion  to  a  use  case  enable r (enable r KVIs), e .g. 
re la ted  to  the  Su s t a in a b le  ICT am bition .
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Scenario vs. use case
• We use  the  te rm  Scenario to  denote  a  gene ra l se tting of a  

situa tion  and  how d iffe ren t stakeholde rs and  actors 
in te ract and  behave  in  th is se tting. It describes gene ra l 
re sponsib ilitie s and  expecta tions. A scenario  can  be  
decom posed  in  use  cases.

• We use  the  te rm  Use Case to  describe  a  specific sequence  
of actions tha t m ust occur when  a  system  part or an  actor 
in te racts with  the  re st of the  system . A use  case  is m ore  
granula r than  the  scenario .
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Some more terminology
• Performance: the  technica l capab ilitie s needed  

to  de live r a  use  case .
• KPIs: Key pe rform ance  ind ica tors as quan tita tive  

resu lts of gauging pe rform ance .
• Requirements: needed  pe rform ance  (m easured  

aga inst KPIs) or functiona litie s to  de live r a  use  
case .

• Technica l enablers: the  rea liza tion  of techn ica l 
capab ilitie s, i.e . ICT solu tions.
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How things come together



KVI framework  Evaluation 
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KVI framework  Evaluation methodology
• Step  I: De fin it ion  of scenario  and  use  cases
• Step  II: Elicit a t ion - Iden tifica tion  of key va lues (KVs) as 

crite ria  and  key va lues as ou tcom e  
• Step  III: An a lys is

– of ou tcom e  on  va lue  dom ains
– of va lue  proposition  
– prioritiza tion  and  ba lance  be tween  KVIs and  KPIs

• Step  IV: Te ch n ica l re a lisa t ion  – design , specifica tion , 
im plem enta tion…

• Step  V: Asse ssm e n t
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Assessment 
• Expert assessm ent
• Sim ula tion
• Twinned  System
• Actua l dep loym ent
• … or a  com bina tion
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Examples 
• Num ber of inciden ts of hea lth  p rob lem s caused  by a ir pollu tion  in  the  

city - m easured  in  % decrease  com pared  to  curren t base line .
– Simula tion based  on  su itab le  m ode ls can  p rovide  a  theore tica l e stim a te  of the  

expected  reduction  in  hea lth  inciden ts. 
– In  com plem ent, the  actua l system can  p rovide  da ta  tha t can  be  com pared  to  

agreed  base lines, expert a ssessment can  p rovide  p rofessiona l judgm ent on  the  
poten tia l im pact of the  p roposed  so lu tion , and  a  twinned system can  be  used  to  
re la te  rea l-tim e  da ta  for judging the  e ffectiveness of the  so lu tion .

• Efficiency in  the  de tection  of dangerous a reas for vu lne rab le  groups -
m easured  in  % increase  com pared  to  curren t base line .

– A twinned system through  rea l-tim e  da ta  in tegra tion , p roactive  m onitoring and  
scenario-based  simula tion appears to  be  the  best way to  eva lua te  th is KVI, because  
it cou ld  be  constructed  with  a  feedback loop  for incorpora ting im provem ents. 

– Expert a ssessment and  actua l system m ay not be  ab le  to  respond  p roperly to  the  
dynam ic na tu re  of the  KVI and  the  need  for fa st adap ta tion .
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Contacts

https:/ /6g-sandbox.eu
gavras(a t)eurescom .eu  

https://6g-sandbox.eu/


The  6G-SANDBOX project has rece ived  fund ing from  the  
Sm art Ne tworks and  Se rvices Jo in t Undertaking (SNS JU) 

unde r the  European  Union 's Horizon  Europe  re search  and  
innovation  p rogram m e under Gran t Agreem ent No 101096328

www.sm art-ne tworks.europa .eu
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