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What's 5G? - Ongomg Development

Enhanced Mobile Broadband [eMMB]
[Up to 10/20 Gbps]
Phase 1 (3GPP Release 15): High Data Rates 3GPP Release 17: Enhanced
5G non-standalone — Features, e.g. positioning,
relaying, indoor coverage,
=5G RAT + 4G Core eMMB UAVs, Reduced Capability
. . NR devices, TSN ...
Carrier Aggregation/ Multi RAT
MIMO
Low Power Low Latency
Low Cost Low Complexity Strong Safety Ultra Reliable
Massive Machine Type Communication \ |
(Massive loT) [MMTC]

[Million devices per km?]

[Latency up to 1 ms/ Reliability 99,9999 %]
Phase 2 (3GPP Release 16): 5G standalone
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What’s 5G? Positioning and Communication united

Positioning accuracy [m]

Rel. 16: Horizontal and
vertical positioning I _ i I
accuracy of 3 m (CEpgo) Rel. 17: Horizonta

indoor and a horizontal  POsitioning accuracy
positioning accuracy of at least 1 m and

e G 16 (i better for commercial ~ Rel. 18: awaiting
(CEP80). Positioning use cases (0,2 m for decisions, possible
latency of less than 1s. 10T use cases) (RP- contentof =~
193237). Positioning Rel. 18 Positioning:
latency of less than Device-to-device-
100 ms (10 ms for IOT  ranging;
Use Cases). Low power high

precision
l positioning.

Release 15 Release 16 Release 17 (> 2023) Release 18 (> 2025)
Releases (commercial availability)
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What's 5G? Use Cases for Industry 4.0

Flexilibility in the Production

Positioning and Communication in
Logistics
(Positioning of AGVs)
(KION GROUP/STILL,
SEW-EURODRIVE, Fraunhofer IIS)

Mobile Control Panels with
Emergency Stop
(SICK, Fraunhofer IIS)

HMI - Human Machine Interface

(HAHN GROUP, SEW-EURODRIVE,

Fraunhofer IIS)

Source: VDMA 5G User Guide (German Language)

Leitfaden und Use Cases https://www.vdma.ora/viewer/-/v2article/render/1307377
Download Leitfaden https://www.vdma.org/documents/34570/1052572/Leitfaden 5G im Maschinen-%2520und%?2520Anlagenbau 1589871426748.pdf/d3fac4bd-efc4-e9c0-a2c6-bbad33728574?t=1602338345183
Download Use Cases https://vdma.ora/viewer/-/v2article/render/1293841

Mobile Measuring Systems in Production
(ZEISS Gruppe, Fraunhofer IIS)

Remote Applications
(Operation and Maintenance)
(AGCO-Fendt, MASCHINENBAU KITZ,
SEW-EURODRIVE, Fraunhofer IIS)

Predictive Maintenance

(RITTAL, Fraunhofer IIS)

Use of Real-Time Capable Data Links in
Heavy-Duty Applications
(LAPP, Fraunhofer IIS)

M2M-Applications
(WEIDMULLER Gruppe, LAPP,
Fraunhofer IIS)

Retrofit for Mobile Systems and
Stationary Machines
(KION GROUP/STILL, SICK,
Fraunhofer IIS)

suonedlddy ajqeden awil-jeay
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What's 5G? Selected 5G-Applications (1Q 2020)

Study for the Association of German Mechanical and Plant Engineering*

Rel. 15

Rel. 16 (> 2021) Rel. 17 (> 2023) Future

b

Communica-
tion gripper

Operator
terminal video
(bidirectional,
not cyclic)

Storage and
ERENAH
campus

Retrofit
fleet ma-

nagement

Retrofit

Modbus TCP

Ethernet TCP/IP

Operator terminal
mobile / fixed
portal cranes
(bidirectional,
cyclic)

Storage a
analysiscloud

Cyclic data
communication

Non-cyclic data
communication

Time synch. &
transfer of
uncompressed
image data

Requirements are met under certain conditions or for
certain applications

Machine setup
via wireless
handheld

Monitoring of
process parameters
via wireless
handheld

Machine setup via
AR

Monitoring of
process parameters

Transfer
optical sensor
systems

Ethernet/IP for IO
Systems

Requirements are fully
met

>

Lereallzeniam Localization
block storage ey
factory
hazard zones Localiz n
safety
ProfinetIRT
Localization
Profinet TSN control center

Indoor

Operator terminal ar
localization

Time synch.
betw. optical.
sensors &
transfer large
[EIENS

assembly robot
(bidirectional,
cyclic)

Indoor
localization
production hall

Measuring process
w. synchr. moving
measuring units

Ethernet/IP
CIPsync for
servo drive

Transfer of
image data
from
sensorsystems to
analysis unit

CC Link IETSN

New Applications

Increasing data rates, mobility, networking,
intelligence / context, energy awareness, ...

* Use Cases from the VDMA-Guideline ,5G im Maschinen- und Anlagenbau®, year corresponds to the expected commercial availability of 5G
release, not all parts of the standards will be available on all HW/SW platforms;
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Let get 5G started

Enhanced Mobile Broadband [eMBB]
[Up to 10/20 Gbps]

Gbps data rates
Smart Entertainment
Audio/Video (3D, HD, AR/N/R)

Work and play in the cloud

Ultra-low cost global coverage Industry automation

Mission critical

Smart City applications

Self driving cars

Massive Machine Type

Communication (Massive loT) [mMTC]
[Million devices per km?] Smart Grid [Latency up to 1 ms/Reliability 99,9999 %]
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Further Dates

B Join the next 5G DIALOG

@ 01.12.2021
Deep Dive 5G Positioning and 5G Communication

B Meet us at upcoming fairs

m 23.-25.11.2021: SPS Drives
Nuremberg, Germany, Hall 05 Booth 110

w 28.02. - 03.03.2022: Mobile World Congress
Barcelona, Spain

W 25.-29.04.2022: Hannover Messe
Hannover, Germany

Visit the 5G Bavaria Testbed Industry 4.0:
Contact us anytime under
5G-positioning@iis.fraunhofer.de

\
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4 BAVARIA

https://www.iis.fraunhofer.de/en/ff/lkom/mobile-kom/5g-bavaria/5G-testbed-industry.html

Thanks for your attention!

Fraunhofer Institute for Integrated Circuits

Karin.loidl@iis.fraunhofer.de

Ralph.Duemmler@iis.fraunhofer.de
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LET'S GET 5G STARTED @ INDUSTRY
5G BAVARIA INITIATIVE AND THE 5G BAVARIA TESTBED INDUSTRY 4.0

NIK 5G Dialog, 20.10.2021

Bernhard Niemann, Thomas von der Grun
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Fraunhofer Institute for Integrated Circuits IIS
From Research to Deployment

Testbeds »industry 4. 0« and »Automotlve« Test Center (@) Fraunhofer IIS in ErIangen/Nurnberg

&

Standar-
dization

i .:.'_ .1:. ] Lo .
hofer 115 / candy1812 - stock.adobe.com - é y
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5G Roadmap
A Glimpse into 3GPP 5G Standardization

Release 15 Freeze: Dec. 2018 Releases 16/17 Q2 2020/Q1 2022 Release 18++  (2023++)

“First 5G release” 5G enhancements Officially called “5G Advanced”
i N, poTTTTTTTTmS S s ~ ST T TEEEEEEEEEE S ST T EEEEEEEEE S T T T EEE T EEE ~
i Non-Stand-alone ‘: :" Stand-alone 1 Cellular-V2X I F Industrial loT / URLLC/ \: ," Topics in discussion \\‘
; ¥ i a b ) RedCap P i
| 4N 1 aGaN 5G-CN :@h =) B: i A ] i ® NR-MIMO Enhancements i
i I 1 1 1
: ' ' ¥ ' i , \ i : i I = NR RedCap Enhancements i
; P I i
: | \ ¥ | i a i i i ? yJ i i = NRabove 52.6 GHz Enhancements i
: i 1 i i
) (3) (@) () o N A S J i = NR multicast and broadcast i
. é— ¥ % é T AN . (V2X and public safety) i
: L : 5G above 52.6 GHz Lo il NR-NTN Enh ]
i 4G il a6 i 1 (i nhancements 1
! eNodeB /SG H eNodeB\ / 5G I b i . . i
; gNodeB | | gNodeB I ] ! Lo High Accuracy Positioning I
| ' I ' . : : e
| . ¥ . i i i i i = Relaying, Side Link Positioning i
: i) I
\ i i i i i =\ " Al ’:
e e - -\ A A N v

( -

! MIMO enhancements Mobility enhancements i

| Location & positioning 2-step RACH ]
1
1

i Power consumption Dual connectivity
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Hands-On 5G Experience
5G Bavaria — Bridging the Deployment Gap

2016
4G
Release 14

2017

Test center at Application
Fraunhofer IIS specific
5G test beds

2018

5019 SIMULATION 2
5G Phase 2 N o
Deployment Release 16 = =
7, ) —
2020 Gap« > @
[a] @)
EMULATION 2 S
Deployment
2021 Gap«
2022 Deployment

Gefordert durch

Bayerisches Staatsministerium fir %ﬁ SG
BAVARIA

Wirtschaft, Landesentwicklung und Energie

Commercial implementation of 5G
standard

2023
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5G Bavaria
Organizational Structure
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5G Test Center
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5G Testbeds

The simulation and emulation of 5G
technologies happens through virtual
test environments at the 5G Test
Center.

Users get timely feedback on the
usability of their 5G application
and can therefore implement
improvements earlier and develop
prototypes.

Development and operation of 5G
Testbeds in different parts of Bavaria.

The testbed’s purpose is to test a user’s
specific use case with actual 5G
technology, allowing to test the limits
of 5G - and all that before 5G is widely
available.

5G Bavaria

VDI|VDE|IT

5G cooperation projects

R&D program , Informations- und
Kommunikationstechnik Bayern*”

Funding for projects promising major
innovation in the area of 5G

Possible applications are e.g. Industry
4.0, Mobility, Energy, Smart City, ...

Funding can be acquired by a Industry-
led Consortium on a Call-for-Proposal
Basis (calls with specific thematic focus
expected to be issued by the Bavarian
Ministry of Economic Affairs, Regional
Development and Energy)

Gefordert durch

Bayerisches Staatsministerium fiir
Wirtschaft, Landesentwicklung und Energie
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-Téstbed Industry 4.8 = 5G and beyond .
Two Sites, 22.000'sqm, FRT/FR2  _ P

.l
Stand Alone Campus Network (5G NR, 5GCore) Evolution up to 3GPP Release 17 and beyond
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" # .

" Testbed

Industry 4.0+ Two Sites, 22.000 sqm, FR1/FR2

Industrial Indoor area:
8 panel/omni antennas and
2 mMIMO antennas for FR1
® 6 mMIMO antennas for FR2

e

Ehurtundzisr s Srane Tr'pum ""b-
. @ o
SR -

D -

For technology assessment
\‘ state of the art communication
! (e.g., WiFi 6) and positioning
“Q] (e.g., UWB) infrastructure

" are available.
\ '..|

Site 2 in Erlangen:
6 panel/omni antennas indoor
w 2 + 5 panel/MIMO antennas

-

. outdoor
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CO NTACT Projektwebseite: www.5G-bavaria.de Fraunhofer IIS: www.iis.fraunhofer.de

Bernhard Niemann Thomas von der Grun

Head of Broadband and Broadcast Dept. Head of Precise Positioning and Analytics Dept.
Communication Systems Division Positioning and Networks Division

Fraunhofer Institute for Integrated Circuits IIS Fraunhofer Institute for Integrated Circuits IIS
Am Wolfsmantel 33 | 91058 Erlangen Nordostpark 84 | 90411 Nurnberg

E-Mail: bernhard.niemann@iis.fraunhofer.de E-Mail: thomas.vondergruen@iis.fraunhofer.de
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