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Entertainment.

This whitepaper has been completed by 31/12/15 and has thus been timely prepared with respect to the
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Executive Summary

This deliverable documents the preparation and publication of the first Vision white paper from the 5G
Infrastructure Association’s 5G Vision and Societal Challenges Working Group. This output took the
form of a white paper discussing the needs and drivers for 5G coming from various vertical industries,
including Automotive, Energy, Factories of the Future, Healthcare, and Media Entertainment. Based
on these needs and drivers, 5G technical and architectural requirements were identified to help guide
5G research activities.

This whitepaper has been completed by 31/12/15 and has thus been timely prepared with respect to the
deadline of EURO-5G D5.1 according to the Grant Agreement. Following that, the content has been
published as a printed brochure and released at MWC-16 in February 2016. It has also been
successfully disseminated at other key events.

In this deliverable we also summarise the process to develop the white paper, and particularly the
involvement of the key vertical industries.
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Abbreviations

5G
5GPPP
BSCW
EC
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TCP
WG

Fifth Generation (of Mobile Communication Systems)
5G Infrastructure Public Private Partnership

Basic Support for Cooperative Work

European Commission

Horizon 2020

Internet Protocol

Mobile World Congress

Transmission Control Protocol
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1 Introduction

This deliverable presents the first output of the 5G Infrastructure Association 5G Vision and Societal
Challenges Working Group, together with an explanation of the process used to generate the white

paper.

The published executive summary of the vision is presented in Appendix A, and the full white paper
“5G empowering vertical industries” is presented in Appendix B.

1.1 5G Vision and Societal Challenges Working Group
The 5G Vision and Societal Challenges Working Group (Vision WG) is one of eight working groups
in the 5GPPP?. The primary roles of the Vision WG can be summarised as to:

o Develop a consensus in Europe on 5G systems / infrastructures / services

o Identify vertical application domains which would benefit from 5G (views of other sectors on
5G requirements) and associated challenges

e ldentify the societal, economic, environmental, business and technological benefits obtainable
from the realization of 5G main concepts

e Collect publicly available visions and major technical trends from industry, research
community and available information from other regions

¢ Identify commonalities, bottlenecks and differences in visions and technical trends

e Prepare input documents for Pre-Standardization and Spectrum Working Groups and
International Cooperation Activity

e Develop H2020 call proposals for 5G PPP in partnership with the EC

1.2 Background to “5G Empowering Vertical Industries” \WWhite Paper

As a first output, the Vision WG targeted a vision white paper to be presented at Mobile World
Congress (MWC), 22-25 February 2016. For the vision, it was important to focus on the real societal
needs and benefits for 5G, ahead of scientific and technology drivers from inside the wireless domain.
As such, it was decided to structure the vision around “5G empowering vertical industries” and to
shape it in conjunction with the important vertical industries.

The process to develop the white paper is summarised in section 2.

2 http://5g-ppp.eu/5g-ppp-work-groups/
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2 Vision definition process

2.1 Vision Definition: Vertical Industries input

Collecting the views of the vertical industries for the vision white paper started six months before
MWC’16 with 2 workshops with vertical industries representatives: one in June 2015 to set the scene
and one in November 2015.

There were more than 110 registered participants from various vertical industries for the workshop in
June which was organised in Brussels by Euro-5G. During this workshop, 5 whitepapers were
presented: one on automotive, one on healthcare, one on energy, one on factories of the future and one
on media entertainment. Euro-5G had provided strong editorial support for the delivery of these 5
whitepapers. These verticals were chosen initially with the European Commission due to their
maturity with regards to 5G and available contact points. However, during the workshop, we had also
representatives from transportation and logistics as well as public safety.

Beyond this, in order to draw a complete overview covering all vertical industries, Euro-5G organised
asecond full day workshop in Brussels on the 10th of November 2015 to build a consensus on the key
messages to be communicated at MWC’16 and the table of contents of the white paper. We had close
to 20 representatives from the 5G Infrastructure Association as well as vertical industries attending
this workshop.

2.2 Vision Definition: Vision Presentation

Following the definition of the white paper table of contents at the November workshop, chapter
editors were identified who prepared first drafts according to the workshop outcomes during the
remainder of the month.

After that, several editorial rounds were organised to ensure a good alignment between chapters and to
improve the white paper. A mailing list was established and maintained up to date by Euro-5G. A
shared BSCW repository was also created in order to facilitate the editorial process. Conference calls
were regularly organised at a periodicity of around one conference call every two weeks.

Euro-5G also organised dedicated conference calls and e-mail exchanges to build graphics illustrating
the concepts described in the white paper (architecture, business models...), as well as to define the
target performance values for the 23 use cases considered by the vertical industries. This work resulted
in one spider diagram describing the required 5G functionalities for each vertical. These spider
diagrams are outstanding outputs from this work, which were seen by other regions as very much in
advance compared to local situations. In addition, these target performances were used to influence
and triggered interesting 3GPP discussions on vertical requirements.

On top of that, Euro-5G contracted with a designer to prepare a very catchy white paper. Euro-5G
team spent some time giving precise guidance to the designer during the Christmas break in order to
reach a glossy result.

Finally an approval was launched at the beginning of 2016 to get the endorsement from 5G
Infrastructure Association Members. Then the 5G vision brochure was printed, and disseminated at
various events, along with a 4-page executive summary flyer.

© 2015 - 2017 EURO-5G Consortium Parties Page 7 of 22
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3 Conclusions

This deliverable has presented the first output vision from the 5G Infrastructure Association 5G Vision
and Societal Challenges Working Group. The white paper focusses on identifying the vertical industry
needs and drivers for 5G, and the technical and architecture requirements arising as a consequence.

The primary vertical industries featured are: Automotive; Energy; Factories of the Future; Healthcare;
and Media Entertainment, with additional inputs from Public Safety; and Transportation and Logistics.

This white paper has been presented at Mobile World Congress 2016, the European Conference on
Networks and Communications 2016, and The First Global 5G Event: “Building 5G Technology
Ecosystem” held in China in 2016.

The working group is still active and preparing White Papers on Media and Entertainment, and
Automotive/Intelligent Transport Systems. It will also prepare a vision paper for scoping phase 3 of
the 5GPPP.

© 2015 - 2017 EURO-5G Consortium Parties Page 8 of 22
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Appendix A5G empowering vertical industries (Executive
Summary)

In this appendix we present the Executive Summary version of the Vision white paper.

© 2015 - 2017 EURO-5G Consortium Parties Page 9 of 22



D5.1: Intermediate 5G vision and roadmap EURO-5G

Stppartzd by e
55 B
i) =
Conmryrission

vertical industries

bG VERTICAL
SECTORS

Use-cases enginating from verticals should be considered as drivers of 56 requiremests
from the onsetwith high priarity and covered i the early phases of the standardisation process.

© 2015 - 2017 EURO-5G Consortium Parties Page 10 of 22



EURO-5G

D5.1: Intermediate 5G vision and roadmap

| 'sepusoud wiupads Bustyiuaps ueym paepisuod Anp
3G PINOYS SBSED BSN |EXQBA Judwdoanap SPIEpUElS
ope s 4O Lo a3 U 'dewpeos paubieue yum Siopes
[exsan Aay yum Burpnpu *ey3abo) Aasop spom 03 paau
sapoq wpesipiepuels buspuodsauod ay| (10| - sbury)
Joyawe ) 6-a) sayupqeded buygeua pue (pasuadgun pue
pasuaoy B8) sypomawey Loenbe s wneds ‘(jexado
pue ayyaes ‘paxy ‘apqow ‘Ge) sabojouyey buggeus
Wwamyp e sbayu osje [um O 'ssadosd uonesipepuels
a3 Jo saseyd Aped ayy v paseaod pue Awoud ybry £§

no uo puadap seuunysoddo asay Janamoy ‘sinauasd
-anue pue abebue (s3s) sesudeiuy wnpeyy
PuE BWS W auaq I O Aq PRIRISOJ UORE 0GE 02| EXMLBA
ssor) ‘sucqusodoxd anjea SSauSNg mau 03 pay wi uado
JIMA G 5] 21BN pUE'S. do ‘ssopusa

-gj21 Buogs Bunuawad Ag ‘suwojierd .xxsan!.!c
Juaby paur o3ur pausojsuel B A SHOMIBU ‘O YUM
‘sagunuoddo ssausng mau 304 Aem syl aned | O
‘suogeedia swoisn> bunasw so) aerxdoxdde spasy
1500 pue ‘S0P paajuesend Jo |aaa| ybiy ‘SUCRELNUALICY

12500 BY3 WO SIUBUBNNDRS O JO SIBALP S paIap
aq ppoys siednsea woy bupewbuo sasex-asn "9102
Ul PRULBP BQ || HOMBWEL) UONESIDIEPUEIS OF BY)

‘jejjesed Us SIAIBS PUEGPEOI] RGO S [lBM S & SJUBWR nb
—220pads—{edg1an | Ypy 0) BP0 Ur 2snn as eyuy jexsdyd
BUWES U JBN0 SBMS BININNSEYU PO PUE XOMBU
pue-0)-pue apmoxd 03 sy abuayeyd sofew Boue ‘sny|
Wpppueq pue ‘abesanod “auapsas ‘Kouelel Jo suuey v 4
~epadsa ‘syuawannbal paOURADE YIm Sased asn Jo abues
Bpwa & alepownucdle 03 papadia 5| anpANPIE OF

*aanefqo Bunuey uowwod
€ oq s pPoys (0202) Anmpu ey Aq peleduweucd
Apuound oyep soqies oyl Aq odoing ur 5501005 [E2GI0A
04 95 bubedeq “Apjes pue AQunoes Ayjenb sansue
11 425y SHOMIBU OF AQ POIGEUD 8] || SO2MI0S YINS
SOMAIOS DAQEAOULE Bqeud | pue adomng 10} OF
Jojunwuiopdop oy3s oza Jueous ey promowe 4 A sojenbe s
e Uo pue U ugsasu snomosd Jono 95 sbesons) o3 Age

INIWNIVLEELNI B V03N

Jo Aupgey [ESIBAUN YU JBN0RI0N

*ssopes payebyisaauy
any a3 Jo sadues ayqissod e Bugsoddns o) anappe
0} speau 0 syabuey adueunoped jueysodw) Jsow ayy
ase ‘abesoncd uogendod sopue A0IsR) UO S WNERSUOY
whn yum Buoe ‘(uwysacmap OT 03 dn) Aysuap pue
Aypqeyes “(sug mopeq) Aue) e 1eyy smoys s wawanbas

_HIGMANYE ONY FIVHIA0D
JINIIISTH AINILYT 0 SWY3IL
NI ATIVI23dST ‘SININIZINDTY
GIINVAQY H1IM SISYI 3SN 40
JINVHIAIM ¥ ILYAOWNOIDY
0. 03193dX3 S!
wwniaaiioay % § I

Buspuodsaucd ayy Jo sishjeue ansnpul uy "ubsep o¢
Pedun swawennbas mByl moy pue Juawuwelauy g
eipa pue ABIBUT ‘YR BwOWONY ‘2ming Byl 4o
sapop ey i@ weu ‘adoing w S10108s |edIa Jue Loduy
150Wwoy sas edasn [eubep aanesouw swasasdiaded sy

‘enyauaq Ayenynu aq [
sepwoxd BNDNGSEIN OF PUE SHSNPU [EX0BA JO
UCS EIOGE(CD BSO(D B BI0JBIBY| "SSAIONS OF BYY JO) WA d

punjesubsapo sau Buxddew pue kyea
spuan Jueasdgs bugedogue «:!_;!o! 5101085 [EXuaN
Aavy Busd Jauapy "saomes pue spnposd mau Jojuawdoraaap
o) 206614 03 aygepeae Apeded |exuyde) pacueyue Baey
I SBLOSNPUL| EX0BA “SUCREULIOJSURL 35843 JOI IS 21 BSY

"S|RPOW panued Waged Paing LISIP SPIEMO) S|apOw 3ied
paguad Jsyepads pue [eudsoy woy uogisuen ayy pue
Biedyyeay pesy wop dosng se
yans syd A ‘mau d =§_=.§ W
pue yyeay-3 "sydey se NS sadepaluy aunl (e9s
angeaouus pueespaw Ay enb ybey Jusuod p 6

epew &3 6ep pue JuBLILIE LU "SBSNOY U SIBYBM JIBWS
Buysn smoy) Aydupe@ Jo Burnos duueulp awn (28 Y
samod Jo abesols pue wonesaudb panguasip asouw Py
e Burpoddns ‘pb uews e oy anona [ pub emod
[ pEn Byl ‘s Jo dopaep Busobuo ayy
03 3N(] 'SUORNOS LCRELOASUE 1) | EPO WM MBU SE | [BM.
se ‘spiepuels Aysnoas pue Kyajes panosdun & wedyrubes
Ym 0202 AQ sepopyea awgesedood pue SNOWOUOINE

W@pew 03 burxg | o 1es uogepodsues pue aaowoIne
ay) whpesed oy Ansnpu ay) pun paspoque Kgeyou
awe sideduod asey) ‘'sopsibo) pue Buunpejnuew
pelesbayu ‘sy0qos aagesoqeod ‘sassacoxd Abeue moy
‘spoob papeuuod> am ‘vomonpoxd Jo uogesiuebio
PRANGUISIP € SPIEAD] BAJOAS | [ A13snpus Buunddejnuew
a3y Jey) papadid S 1) BPEdRP WBU B U| "SI0INS
adnnw Bugdedw) uopnoAd: [EUISNPUN YN0, A O
Busp eay ‘vog eunojsuen [€1000s syl 310ddns 03 Jasse Aoy
€34 || SBININIISEL U POMBU O 'sabuageyd

asayy ssasppe 0} Aay 51 sessadosd |eRp0s pue

UL _- sasbopouyday leubep Jo wRINPO QU

10 wnowe Busses ouysena ue Bupnpu e paw eybp pue
AL 1se2peocsq Jo uonesbayu ayy wo Buppom ase siopes

ayl PR OIS 02| 394205
«:o.ﬁ:&& 4o Buabe se yons sabuajyey>
|E1200S pUB HWOUODD yum pade) st adosn

AdVINININS FAILNAXA

3HNLNS FHLA0 AHOLIW

Page 11 of 22

© 2015 - 2017 EURO-5G Consortium Parties



D5.1: Intermediate 5G vision and roadmap EURO-5G

Media &
Entertainment

Automotive

This document has been endond by the 5G
Infrastructum Association, the Esmpean Factones

of the Fetum Fessarch Association, EATICO - TS Ewcpe,
the Networked and Bectronc Meda itiatwve,

the Earopean Utifities Tefecom Counc and Contmua.

Factories
of the Future

€ Shemerstock - o phota

© 2015 - 2017 EURO-5G Consortium Parties Page 12 of 22



D5.1: Intermediate 5G vision and roadmap EURO-5G

Appendix B 5G empowering vertical industries (Full Brochure)

In this appendix we present the full version of the Vision white paper.
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D5.1: Intermediate 5G vision and roadmap
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