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5G Research & Development ( 55 ppr )

PHASE 1:

5G Core Research

main achievements:

* 5G System design &
Evaluation aspects

* 5G Airinterface
innovations

* Network management &
Security innovations

* Virtualization & Service
deployment innovations

* 100s of contributions to
standardization

PHASE 2:
5G Vertical Trials

PHASE 3:
5G Innovation Platforms
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5G E2E Facility
(ICT-17-2018)

- - =) DL:31.01.18
- |:| 60 ME - 3-4 RIA TAs

5G for Cooperative, Connected and
Automated Mobility (CCAM)
(1CT-18-2018)

B[] = ou:17.0418
|| 50 ME - 2-4 IA TAs

Advanced 5G validation trials
across multiple vertical
industries (ICT-19-2019)

90 ME — 6-9 RIA TAs

--- = DL:14.11.18
[ ] |
[ el

5G Long Term Evolution
(ICT-20-2019-2020)

= DL:28.03.19
===E 44 ME —7-11 RIA TAs
EO0 BEEE0 = o202
EEEO  21me
[ [m}

7-10 RIA TAs
Network innovations with 5G third party services BN ..= bL:2020
(1CT-41-2020) 56 ME

TBC IA TAS

Platforms, Corridors,
Verticals Pilots, 5G LTE...

EU-US Collaboration for

|:| =) DL:17.04.18

5G core technologies innovation Bl ...~ bL:2020 advanced wireless platforms
(1cT-42-2020) 55 ME (|CT-21-2018) 2 ME — 1CSA
TBC IA TAs
EU-China 5G Collaboration Bl = ou310118
2018 2019 2020 (ICT-22-2018)

International Cooperation

https://5g-ppp.eu/phase-3-pre-structuring-model/

6 ME—-1RIATA

EU-Taiwan 5G Collaboration
(1CT-23-2019)

Bl = ouis0119

- 4 ME - 2RIATAs

5G and beyond
(EUJ-02-2018)

Bl = ou310118
Bl 6VE-4RATAs

5G
(EUK-02-2018)

Bl = ou310118

- 4 ME — 2 RIATAs

EU-Brazil 5G collaboration
(ICT-43-2020)

Il = ou:2020

1 ME-1RIATA

2018 2019 2020
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3 Inter-regional Activities — PPN
(I

; 4 R&D, 2018-20 Work-programme Policy
g JAPAN - Applications and trials with 5G networks - Spectrum, interoperability at
gﬁ (I - Beyond 5G, applicability of spectrum >275 GHz different bands
% _é ..... REPUBLIC OF - Application trials at mmwave bands
a % % = KOREA - Interoperability and integration of 5G vertical testbeds in - Standards, validation of specs
a k= heterogeneous environments
b’, % § - Spectrum co-operation
fral R ( CHINA - eMBB trials at 3,5 Ghz and trials in the V2X context - Standards, preparing 5G phase
® ; - 2 through trial results
g - TAIWAN - 5G trials addressing End to End Testbeds for specific
E ’E applications
¥ - Spectrum co-operation
BRAZIL - Trials - Standards

- Trials

10/08/2018 4
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5G IA WGs & Activities

/" Pre-standardization WG x@ Trials WG

.................

Mandate, Rationale, Mission ...

—»
Key words ersi a
___ J
( Spectrum WG ) é Security WG )
3 Foster development of 5G Security
(Content and Community wise) the
—»> way it should be for 5G to generate
the necessary trust and confidence
\_ ) \_ torelease its full potential Y,
(" Vision and Societal O 4 i (" ITU-RIMT2020 Evaluation Media WG
Challenges WG LRSS s WG (NEM Initiative and
—  EUTC ::i..: m Proposed description is too long denti ny:l:\:/lc\’/lr:izi:g)Z:ontent
P domain requirements and the
(3 corresponding impacts on 5G.
. ¥ J Cantinua \. J
4 5G International ) EXG v i 5 G ( Community building and )
cooperation Activity SNAMIIF EBRASIL Public Relations Activity
\\
e SG‘Furu.tsdg
# Y‘;,
5 PAT-2020
\_ ) amercs \. J/
( 5G-PPP Contractual )
Arrangement, KPIs Activity Tr|aI§ V\:j? membership is open (approval is NetWorld2020 membership is free.
required).
Verticals are welcome to join the WG.
y WGs on specific Verticals
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Mission of IMT-2020 Evaluation Group =G A

* ITU-R initiated - as for former systems - an independent evaluation
process of submitted radio interface technologies (RITSs).

* Objectives of the 5G IA Evaluation Group are:

* To perform an independent evaluation of IMT-2020 proposals to
support ITU-R WP5D for the finalisation of the IMT-2020 specification in
2020.

* To prepare a complete evaluation report from the European
perspective in the global context of other evaluation groups from other
regions and to demonstrate the importance and global presence of
communication technology industry in Europe.

* To focus evaluation activities on the 3GPP Releases 15 and 16 to check,
whether this proposal meets the minimum 5G requirements of ITU-R
and whether this proposal can be regarded as an IMT-2020 system.

Source: 5G Infrastructure Association.

10/08/2018 6
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Status: December 2017

K Registered IMT-2020 Evaluation Groups 5 A
(I

* 5G Infrastructure Association - 5G PPP web site Europe
e ATIS WTSC IMT-2020 Evaluation Group - WTSC web site USA
_4 e ChEG Chinese Evaluation Group - ChEG web site China
e Canadian Evaluation Group - CEG web site Canada
llIIIIIIIlIHIﬂIII *  Wireless World Research Forum - WWRF web site Global
e Telecom Centres of Excellence, India - TCOE web site India

E * The Fifth Generation Mobile Communications Promotion Forum, Japan - 5GMF
web site Japan
* TTA 5G Technology Evaluation Special Project Group - TTA SPG33 web site Korea
* Trans-Pacific Evaluation Group - TPCEG web site USA — Taiwan
E e ETSI Evaluation Group - ETSI web site Europe

10/08/2018ource: ITU-R. http://www.itu.int/en/ITU-R/study-groups/rsg5/rwp5d/imt-2020/Pages/submission-eval.aspx. 7
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5G PPP Architecture Working Group ¢
Overall Architecture
r Recursive Model

Level

E2E Secure Service Orchestrator

Slice #1: Automotive / o=C
Factory A @ r
il
s iy
Network

..’_.

Network Operating System

Secure Network and Service Management

Programmable Ctrl | Programmable Ctrl | Programmable Ctrl |
(SDN-C)
=
Resources & > G e & = =
Functional =
Level

Wireless and fixed access Edge Wide Area Network  Core/Central
Cloud Cloud

.

5G system aims at providing a , enabling new business cases and
models supporting vertical industries. emerges as a promising future-proof
framework and needs to be designed from an end-to-end perspective. Furthermore,

shall be natively integrated into the overall architecture. is
enabled also by a flexible function deployment and relocation based on the requirements in

terms of capacity, latency and reliability.
https://5g-ppp.eu/white-papers/
https://5g-ppp.eu/5g-architecture-paper
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5G Automotive WG:

A Study on 5G V2X Deployment

5G PPP

communication network

Service providers

Interaction
Road infrastructure

Standards Developing
Organizations

Collaboration

Collaboration

Regulation

Policy makers

Regulation

Regulation

5G deployment

operators

Main stakeholders:

The European path towards global next generation

10/08/2018

5G industry

Automotive industry
Standardization (e.g. 3GPP)
Road infrastructure operators and mobile service providers (MSP)
Policy makers

Users (vehicles and humans)

—cPoIoT

Tier 1 suppliers

HD map providers
Technology providers
Component manufacturers

Automotive industry

Telecom operators
Telecom vendors

Cloud providers
Technology providers
Component manufacturers
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=» Conclusions:

Stakeholders’ role needs to be clarified

Business models must be re-thought: involving users actively and potentially
“rewarding” collaboration between them.

Initial investment in 5G on highways shall provide ITS and other services
simultaneously (shared costs).

Return on investment can be expected after a few years, key parameters are
service fees and number of active users.

=» Further Study:

What will be the “money flow” on a “5G digitized highway”?

A subset of services (see-through, platooning) could be provided over V2V
sidelink in order to offload the network infrastructure.

Business scenario looks very promising, but key parameters and value
estimations need careful study before deployment starts.

Business models and overall plans need to be agreed between all
stakeholders.

Early engagement of OEMs and automotive industry needed!

10



STRATEGY

) ) — 1 |
4 5G Private Trials 5G UEFA EURO 2020
(I

3 5G PAN-EUROPEAN TRIALS ROADMAP — = RPN
([

(Commercial and pre-commercial)
1

5G Trials Cities

5G Platforms

Vertical Pilots

Domains Specific Programs

Vertical Pilots

5G Vertical

! Vert. Pilots
Pilots :

communication network

MSs Programs

(T
‘E [ Erivate funding | Vsiﬂgl Intnl Trials
[_Publicco-funding ] (incl. CCAM) Cooperation

i Public co-funding

5G PPP
The European path towards global next generation

https://5g-ppp.eu/wp-content/uploads/2017/05/5GInfraPPP_TrialsWG Roadmap Version2.0.pdf
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3 5G PAN-EUROPEAN TRIALS ROADMAP — RPN
y 4 TIME PLAN

s SDN/NFV  ETSL NVF (/MANO), ONF, Open Dayiight, OPNFV, Open Stack, ONAP...
(I
Ecosystems  INTENE SO e G

% Winter Olympics in South Korea Note: Other Regions events under elaboration

g 2014 2015 (2016|2017 | 2018 | 2019 2020 | 2021 ‘ 2022 | 2023 ‘ 2024
.2 4 / ™\ Note: The 5G Pan-EU Trials will
o . I benefit from and leverage the
c 5G Pan-EU Trials i multiplier effect from 5G EC,
()] i national, multi-national and domain
%0 (IS i specific initiatives (e.g. ESA satellite
% o HHEE ! S IR
U = i
E g | Y 5G (UEFA) ‘ | ‘
© = i EURO 2020
o9 g EC FP7 | EC F|p7 Pre-56 I | i [ @1: Specification
o - . : 5G PPP 93 2: Development/Tests
= 5G PPP Set 5G PPP ol 5G PPP g2 ; QP P
& 80 EC 5G PPP | uw | 5 2 | .| @3: Experimentation/Pilots
o b e | i1st Drop NR
O 2 3GPP Rel-14 — |
o =B Rel-16
=
N o 2 0| WRC15 [ |wrc 19
-C [)
§_ = ITU
g
m
]
Q
o
p -
o |
L
()
=
}_

) % FIFA World Cup in Russia |
‘ | % Summer Olympics in Japan

5G Networks " First Exp;riments 3 TrialsB 5G Deployment and Commercialization>
i | | 1 | | | | |

https://5g-ppp.eu/wp-content/uploads/2017/05/5GInfraPPP_TrialsWG Roadmap_ Version2.0.pdf
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5G commitment with verticals

The true differentiator for 5G is the
vertical markets.

If we fail with the verticals, we fail
with 5G.

S5 1A
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Real world Verticals are committed to 5G

2 LEONARDO “5G will provide the basis for relevant evolutions in vertical

applications for Security (Public Protection, Disaster Relief, Critical
Infrastructures). Full integration of operational Narrowband Mission Critical
Systems in the 5G ecosystem, and compliance with Security specific KPI,
will need ad-hoc trials and tests with final users”

VOLKSWAGEN: “Automated Driving 2.0 will need Dynamic Network Slicing
and predicted QoS, THE enabler for automotive 5G use cases...”

PEUGEOT: “Integration of 5G in automotive responds to global needs in
connectivity, as well as requests for autonomous car with connections to
networks and cloud, and V2X connectivity. Autonomous car will request
hybrid architecture, sensors and femtocells networks for a perfect virtual
knowledge of the road...”

BOSCH: « 5G may be disruptive for the manufacturing industry: high
reliability and low latency are major requirements for new applications,
such as mobile robots, factory automation, augmented reality and
logistics »

S5 1A
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5G Pan-EU Trials Roadmap
Vertical Pilots in 5G PPP Projects

Projects Vertical Stakeholders ITU Service | Locations
Types
C . eMBB, URLLC | Montlhéry (FR)
A vorvo FBA BOSCH
IR crours
Y City councils of Barcelona, | eMBB, URLLC | Barcelona (ES)
SG_Clty Bristol and Lucca (mMTC) Bristol (UK)
b e Lucca (IT)
eMBB Watford (UK)
@ AL iss_x'lm‘(l{[gi ferro Paris (FR)
il Madrid (ES)
eMBB Surrey (UK)
55 Y(CAST EBU LiveU Munich (DE)
Turku (FI)
5G SMART eMBB Egaleo (EL)
B Ssence MosiLe
. eMBB Athens (EL)
Thessaloniki (EL)
5G° IILT rtve Madrid (ES)
Rome (IT)
eMBB, URLLC | Aveiro (PT)
5Gtangok o Athens (EL)
NUROGAMES
URLLC Turin (IT), Pisa (IT)
OOGRANSFORMER Madrid(ES)
Nice (FR)

Projects

Vertical Stakeholders

ITU Service

Types

55 ia

Locations

VIRTU x

Siemens Wind Power

£ mMTC Hamburg (DE)
T FPA \i.h‘., Turin (IT)
Hamburg Port Authority
— mMTC, URLLC, Terni (IT
NRS'5 eNeis “ (emBB) o
emofion
mMTC Detmold (DE)
URLLC
SGtangoX Weidmiiller 3£ : )
(Phase 1) URLLC Brande (DK)
SIEMENS

5G-PICTURE

e, on

COMCA
de la Generaiitat COMSA
de Catalunya I oo

mMTC, URLLC,
eMBB

Barcelona (ES)
Bristol (UK)

N&Daas.

Vertical \G)uma o
[ pen Systems
‘MZM

mMTC, URLLC

Paris, Grenoble
(FR)

oG
g ESSENCE

THALES

URLLC, eMBB

Coventry (UK)

== MATILDA

ik

URLLC
(eMBB)

Genoa (IT)
Ljubljana (SL)

https://5g-ppp.eu/5g-trials-roadmap/
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3 5G IA Vertical Task Force (VTF) =51A
(I

@ Automatod diving © Digtalzation of Transportand Logisics

© Sharo My Viow © Infomaton Socityonthe oad Vertical related actiVitieS in SG PPP

é 4 FACTORIES OF THE FUTURE ENERGY R Dedicated Board Task Force to make
3 e Padbser engagement more effective
=0 st A { omuanmgwmm
@ @ Inra/nter-anterprise \ s
A8 (I o = Strategy document created:
X S §tomeipnk i N A ::::::::;:::: L. .
€5 — Priority Vertical Sectors
s =
asc — Industry fora to be addressed
a ., S i
as: — — Relevant B2B industry events
& I = . :
N oS / = Bottom up activities on verticals
= \ g p Ovsiois Bt Eorincn .
{é S ( W @\ p e recorded in a Tracker document to
o N ¥ N : \ ) 4 s and iortad Mo . .
% | ATOMETVE \ > "' ( b _ © Copre Mo Prodcin trlgger fUtU re tOp down aCtlonS -
] e m e | v O ki iy
3 I mu— A ', “one stop shop” document on all
|
o
l_

Source: 5G Infrastructure Association: 5G Empowering vertical industries.

White Paper, 2016, https://5g-ppp.eu/wp-
i content/uploads/2016/02/BROCHURE_5PPP_BAT2 PL.pdf.

10/08/2018 5G New Horizons Wireless symposium 16
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Vertical Sectors and Associations

5G Vertical Strategy

55 ia

5CAA>

Automotive Ass

EATA

/ Media Safety \ Gurop@' )

EDSO

for smart grids

Additional interactions with ngmn — Sew

+5G

56 Alliance for Connected Industries and Automation

industrial intemet
CONSORTIUM

~

Industry

5G-1A

Verticals Trials Roadmap

ication Europe

@a“ ECS

GSMA

https://5g-ppp.eu/5g-trials-roadmap/
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Verticals Task Force Outputs

* Vertical Cartography — mapping of vertical Use-Cases vs 5G functions in
5GPPP funded project

d(s) / Trial(s) / Pilot(s) Brief UC Descripti Vertical Cluster Experiment Type of Experiment Targeted Experiment 5G ITU Functionality Detailed Addressed Potential Addressed Standardization Vertical Consortium Partners
ertical UC(s) Vertical Category (Phase  Location Date (MM/YYYY) (eMBB / URLLC / 5G Functionalities Body/Group involved
3(.1) PSM) mMmTC)

SGCAR - Lane Merge [The lane merge use case deals with the automated creation of gaps for cars entering a lane, using (1) ccam Lure (F) (3) Demonstration 02-2019
ellular communication and a centralized lane merge coordination. In the planned setup, a fixed URLLC
-amera installation near the intersection is used to also detect vehicles that are not connected, and
hus cannot receive instructions or communicate their location and intentions.

[Edge Computing, Network Slicing olvo, PSA

Other Consortium Partners involved

Ericsson, Orange, KCL, Marben,
iscoda, CTAG

Inetwork infrastructure, which is used for accurately positioning the car. On top of that, a 4G network is

lused for exchanging real-time location information and warning messages, to avoid collisions. A display

in the vehicle depicts relevant objects such as other cars o pedestrians, showing a visual alert in case

lof a critical situation. The VRU may be equipped with such a display as well. Additionally, an acoustic
arning may be provided inside the car and to the VRU.

next generation

works

5GCAR - Cooperative [Cooperative perception is enabled by a combination of V2V and V2| communication, using both 5G and [(1) cCAM Lure (F) (3) Demonstration [Q2-2019 [emBB High throughput and low latency sidelink  [Rel 16 Bosch [Huawei, Orange, Bosch
[Perception for J4G simultaneously. 5G provides low-latency V2V communication based on camera streaming overlaid URLLC lcommunication
[Manoeuvres of Connected |with sensor information.

‘ehicles
SGCAR - Vulnerable Road [A car and a VRU (modelled as a small chassis with wheels carrying all the needed equipment) are each [(1) CCAM Lure (F) (3) Demonstration (02-2019 lemBB INR positioning Rel 16 ‘olvo, PSA, INokia, Orange, CTAG
lUser Protection lequipped with a portable hardware prototype continuously transmitting 5G positioning signals to the URLLC

m e Vertical Use-Cases — mapping of 5G use cases against 5G technology
functions (for 5G trials)

communication net

* Vertical 5G Trials — EU roadmap and full map of 5G trials/pilots in Europe
https://5g-ppp.eu/5g-trials-2/

* Vertical Events — updated list of B2B events in vertical industries (with 5G
IA speakers)

https://5g-ppp.eu/verticals/

PPP
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5G Infrastructure PPP
The European path towards global next generation
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communication networks

2015-09-24

In June 2019, Global 5G Cooperation
will meet EUCNC...

a7

Announcing the 7th

Global 5G

Event
€nabling digital change

[7-18 June 2019, Valencia, Spain*

* 1o be held in conjunction with EUCNC 2019
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9 NETbr Beyond H2020: 5G-IA Recommendations =3 1A

""" e Communication Infrastructures are
4 critical to creating the future digital
society, creating jobs and creating
I growth.

(communication infrastructure,
digital security and connectivity)

Tg' * Europe needs to continue the good

. = work started by 5G PPP

= = * Europe should establish a new key Smart
E 1 area in FP9 on Smart Networks Networks
-

with a significant budget allocation

T

e This activity should be implemented
"E in a (PPP-type) partnership
i

instrument in close cooperation
e with other areas in FP9, which can
é contribute to Smart Networks.
10/08/2018 20
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EUCNC Conference, 18-21 June 2018, Ljubljana, Slovenia
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