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Miiszaki jellemz6k =

MUEGYETEM 1782

User experienced data rate (Gbps) Connections density (10°/Km?)
0.1t0 7 Gbps 1 1 million connections/Km*

Traffic volume density (Tops/Km?)
Tens of Thps/Km® 100 W

End to End Latency (ms)
1 ms level

Peak data rate (Gbps)
Tens of Gbps 100

Mobility (Km/h)
1000 S500Km/h

Az 5G nem csak a kovetkez6 ,,G”, hanem egy uj mobil rendszer,
amely a jovo digitalis tarsadalmanak és gazdasaganak
infrastrukturajat alkotja
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Alkalmazasi szcenariok

Enhanced Mobile
Broadband (eMBB)

High
Data-Rates

Carrier Aggregation  Multi-RAT

Low
Latency

Ultra
Complexity Security Reliable
Massive Machine Type Ultra-Reliable and Low Latency
Communications (mMTC) Communications (URLLC)
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MUEGYETEM 1782

L cja%l Rel-15 Rel-16 Rel-17+ evolution
l Standalone (SA)
Non-Standalone (NSA) —_—
| |_. gl Re-15 Rel-16 Rel-17+
23 Commercialization Commercialization
loDTs Field trials

eMBB deployments in both New 5G NR technologies to evolve
mmWave and sub-6 GHz. and expand the 5G ecosystem

Ry
(@)
We are here @)

Expanded ecosystem:

Smartphone formfactor, Private network, industrial loT Industrial loT Integrated Access and Backhaul,

Connected laptops, Indoor mmW for enterprises, with eURLLC, Unlicensed/shared spectrum, .
CPE fixed access Boundless XR.. 5G NR C-V2X_ Continued eMEB evolution
Continue to evolve LTE in parallel as essential part of the 5G Platform
[ ] ® @ L @ ® @
2017 2018 2019 2020 2021 2022 2023+
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5G Koalicio

MUEGYETEM1782

Magyarorszag SG Stratégiaja
(2019 — 2025)

= digitalis jolet
u program

Viz10
Saéleskir ipanig ¢s tarsadalmi egyiittmikodeés eredményekent Magyvarorszag ax 56 fejlesztések egyik eurdpai
kizpontjava valik, erdsitve az orszag versenvképességét és innovacios potencialjal, valamint tamogatva a
vallalkorasok digitalis transeformaciojat,

Atfogd stratégiai cél

A nemzelgazdasip versenvképessépehez vald intenziy hozzijarulds azon keresziil, hopy Magvarorszigon
vilagszinten az elsok kizit valosul meg az 50 indulasa, és elsokent jonnek letre 50 tesztkimyezeick a
kulcsiparigakban.
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A jovo izgalmas.

Ready?
o vodafone

Budapest,
2019. oktober 15.
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EU 5G PPP - FIEK 16-1-2016-0007
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Phase 111 (2018-2020)

Large-scale trials / Early standardisation

-
Phase Il (2016-2018)

System optimisation / Pre-standardisation

-
Phase | (2014-2016)

Basic research work / Vision building

-
Ignition phase (2012-2014)
Project METIS
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Prestructuring Model "R

e Radio network )
architecture

e Convergence
beyond last

and mile

technologies

Strand

| Strand
B

e Network e Network
Virtualisation Management
and Software
Networks
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5G PPP fazisok

PHASE 1:
5G Core Research PHASE 2:
main achievements: 5G Vertical Trials PHASE 3:
* 5G System design & 5G Platforms

Evaluation aspects

* 5G Air interface innovations

* Network management &
Security innovations

* Virtualization & Service
deployment innovations

* 100s of contributions to
standardization
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5G PPP Phase 3-ICT-17 FEK-161:2016.0007
5G Test Sites

Main Facility that offers Services to ICT-19 with well defined SLAs

O Experimentation Facility for advanced Experimentation and Testing

@ Moving Experimentation Facility Site

5G-Vinni
SG-EVE. ®
5Genesis /

Rapid response vehicle
{aevy faciiity / locstion)

5G-VINNI : https: //www.Se-vinni.eu/facility-site/
5G-EVE: https://www.5z-eve eu/end-to-end-facility/
SGENESIS: www.Sgenesiseu

Vesselwith on-board hotsoot
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5G PPP - Phase 3 FIEK 16-1-2016-0007
Calls i A

Calls:

e [CT-41-2020: 5G PPP-5G Innovations for
Verticals with Third Party Services

o ICT-42-2020: 5G PPP-5G Core Technologies
Innovation

e ICT-52-2020: 5G PPP-Smart Connectivity
beyond 5G

e ICT-53-2020: 5G PPP-5G for Connected and
Automated Mobility (CAM)

Total Budget: 183 million EUR

dn
&
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ICT-41-2020

5G PPP-5G Innovations for Vertlcals with
Third Party Services

Scope:

e Experimentation facilities able to privide enhanced
experimentation infrastructures on top of which third
party experimenters (e.g. SMEs) will have the
opportunity to test their applications tailored to specific
vertical use cases.

e To creat 5G open source repositories for wide use and
towards standards development.

e Typical vertical use cases: automated mobility, Smart
Factories and Industry 4.0.

Type of action: Innovation Action (IA)
Budget: 49 million EUR
Deadllne 22 April 2020 o
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ICT-42-2020 i

MUEGYETEM 1782

5G PPP-5G Core Technologies Innovation
(IA)

Scope:

Enabling technologies-Hardware-based 5G technological
blocks.

Include, but not limited to, phase array antenna, array
processors, millimetre wave devices and subsystems,
photonics based devices, baseband processor platforms,
low-cost acccess points, new generation of 5G terminals
(e.g. for Connected and Automated Mobility).

Pilot validation-providing opportunities for innovative
high-tech SMEs.

Emphasis on new types of IoT devices with 5G
connectivity functionalities addressing requirements of

one or several vertical sectors. i

' . BME Fels6oktatasi és Ipari R owas
Egyuttmikodesi Kozpont AZ NKFI ALAPBOL

MEGVALOSULO PROJEKT



FIEK_16-1-2016-0007

ICT-42-2020 (folyt.)

5G PPP-5G Core Technologies Innovation
(IA)

Scope:

e Beyond individual components-Validation of their

integration into an architecture representing a subset of
5G network functions

Type of action: Innovation Action (IA)
Budget: 48 million EUR
Deadline: 16 January 2020
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ICT-42-2020 (folyt.)

MUEGYETEM1782

5G PPP-5G Core Technologies Innovation
(CSA)

Scope:

e Definition of the expected core hardware components of
future connectivity systems.

o Definition of the required R&I and investment
requirements related to the identified domains.

o Definition of related industry roadmap in partnership
among relevant EU actors, both from industry and
academia.

Type of action: Coordination and Support Action (CSA)
Budget: 1 million EUR
Deadline: 16 January 2020 &
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ICT-53-2020 "

MUEGYETEM 1782

5G PPP-5G for Connected and Automated
Mobility (CAM)

General context:

e Connected and Cooperative Assisted Mobility (CCAM)
identified as a strategic industrial opportunity in the EU
in line with 5G Action Plan objectives.

e Member States support with Letter of Intent, signed at
ministerial level in March 2017.

e 5G specifications from 3G PPP Release 16 will be
available early 2020 (5G NR-V2X and beyond).

e Paves the way towards operational deployment as
envisaged with the Connecting Europe Facility proposal.

e Relevant to cross border railway corridors in view of
providing services to train.

o
&
%{
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ICT-53-2020 (folyt.)

5G PPP-5G for Connected and Automated
Mobility (CAM)

Scope:

e Validation of the latest available 5G specification in the
context of innovative CAM applications under realistic
conditions and seamlessly functioning across borders
covering significant portions of roads or railways.

e Broad innovation perspective covering use cases in the
vehicle-to-vehicle (V2V), vehicle-to-infrastructure (V2I),
vehicle-to-pedestrian (V2P), and vehicle-to-network
(V2N) domains including the supporting service
infrastructure.

e Core technological innovation expected from 5G, such as
radio, RAN and core network. Innovations in the area of
Artificial Intelligence (Al) to enable advanced CAM use

; dn
cases also included. &
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ICT-53-2020 (folyt.) =i

5G PPP-5G for Connected and Automated
Mobility (CAM)

Scope (cont.):

Multi-tenant business architecture to optimise the return
on investments and the efficiency of the deployed
infrastructure, while considering the opportunity of a
European cloud supporting roaming of CAM services.

Expected to provide a clear co-existence between
multiple technologies (IEEE 802.11p, C-V2X, 5G-V2X)
and migration path towards the use of 5G as the
technology for CAM.

It may include advanced services on board of
international trains covering passenger services, train
traffic management services, as well as other
operational services in preparation for the advent of the
Future Railways Mobile Communication Systems&u
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ICT-53-2020 (folyt.)

5G PPP-5G for Connected and Automated
Mobility (CAM)

Proposals may address: automotive use case,
railways or both.

Type of action: Innovation Action (IA)
Budget: 30 million EUR
Deadline: 13 November 2019
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Beyond 5G

« ICT-21-2018: EU-US Collaboration for Advanced
Wireless Platforms

- EUJ-02-2018: EU-Japan Joint Call -
5G and Beyond

« ICT-20-2019: 5G Long Term Evolution (LTE)

5G LTE - Challenge:

The challenge is to transform the network into a low
energy distributed computer, where processes and
applications are dynamically created, moved and
suppressed, depending on the information flows,
customer need, and where new terminal types in cars,
objects, appliances, and new interfaces based on
gestures, facial expressions, sound and haptics may be
the basis of interaction between humans and the
infosystems. &
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ICT-52-2020 B b

MUEGYETEM 1782

5G PPP-Smart Connectivity beyond 5G

Challenge:

The challenge is to go well beyond the 5G capabilities
available in 2020. It also looks Beyond 5G to prepare
Smart Connectivity systems as a platform for a Next-
Generation Internet, supporting highly flexible
connectivity infrastructure that can dynamically adapt to
innovative applications whilst facilitating user data control
and innovation friendly implementation of relevant
legislation.This requires a full value-chain approach
towards seamless and secure end-to-end interworking with
computing resources and with a range of innovative

devices. 5
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ICT-52-2020 (folyt.)

5G PPP-5G Smart Connectivity beyond 5G

Scope:

e Infinite network capacity, innovative spectrum use and
management, usability of new bands and radio
technologies and architectures including optical
capabilities.

e Imperceptible latencies throgh flexible connect-compute
technologies.

e Smart connectivity of massive amounts of things and
systems, impact of Mobile edge computing and energy
efficiency.

e Novel architectures protocols and technologies (e.g. Al)
for adaptive networks.

i
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ICT-52-2020 (folyt.)

5G PPP-5G Smart Connectivity beyond 5G

Scope:

e Personalized, multi-tenant and perpetual protection
based on security, privacy and trust mechanisms with
innovative technologies (e.g. DLT-blockchain).

Type of action: Research and Innovation Action (RIA)
Budget: 55 million EUR
Deadline: 22 April 2020
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Beyond 5G - 6G

From 1G to 5G, passing through UMTS and LTE innovations, each generation of mobile
technology has tried to meet the needs of network operators and final consumers

The rapid development of data-centric and automated processes may exceed even the
capabilities of emerging 5G systems, thereby calling for a new wireless generation

1-10 Gbps

100-1000 Mbps

2.4 Kbps
D .
@ Internet of  Massive broadband |
Voice calling SMS Internet Applications  Internet of Things | R
1980 1990 2000 2010 2020 2025-2030 time
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L eeeem— i

Future Challenge o

5G evolution
Extreme high Extreme low
data rate/capacity & beyo nd latency
* Peak data rate >100Gbps

exploiting new spectrum bands
 >100x capacity for next decade

* E2F very low latency
* Always low latency

Extreme coverage Extreme gl J

reliability
. Guarjbnteed QoS for wide range
of in/é!ustry use cases

/

/
Extreme massive
New combinations connectivity
: : of requirements : :
» Devices free from battery charging o ne?” - * Massive Al devices
* Affordable mmW devices — * High-precision positioning

* Gbps coverage everywhere
« New coverage areas, e.g., sk,
seq, space, etc.

Extreme low
energy & cost

i

' . BME Felsboktatasi és Ipari R owas
Egyuttmikodesi Kozpont AZ NKFI ALAPBOL

MEGVALOSULO PROJEKT




FIEK_16-1-2016-0007

Koszonom a figyelmet!

Németh Vilmos

BME FIEK
www.fiek.bme.hu
E-mail: viimos.nemeth@mail.bme.hu
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