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High-level 5G vision still valid

Non-limiting access to information and sharing of data ...

... anywhere and anytime ...
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Momentum In 5G for industries

5G standard address Strong industry fora Key requirements Commercial solutions
Industrial requirements established validated available

3GPP >50

Rel-15 includes key 5G-ACIA with >50 5G requirements Tier-1 operators have
URLLC features. members from connected validated in >40 industry  deployed during 2019
Rel- 16 introduces several industries and telecom PoCswith leading our private 4G/5G
lloT and URLLC drives requirements and industrial partners solution for industries
enhancements solutions for 5G enabled

industries
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Trends In 5G enabled smart manufacturing

Enabling 5G teglamﬂdg es ed Pro@ctionin Robotics evolution

URLLC connectivity ¢ \ ., istribt ling 5 Collaborative robots €obots) «
TSN integration g\ \_ Mobile rebots .
High accuracy positiohing A\ | ﬂ Robotics as a service

Real time, on prem edge clou e ’ |\ g

?Mouc‘fi managefnent

§ =N\ o , Al for intelligent manufacturing
iy 4 Predict quality
Detect safety risks
_ Process optimization
Safety risk detection - Workflow automation

Trustworthiness and security
Spectrum solutions for industries
Non private network deployments

5G plays a key role in the evolution of smart manufacturing
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Industry alignment: Automation Industry

A Joint Initiative of OT and ICT Industry s

5G Alliance for Connected Industries and Automation

(5G-ACIA)

OT Industry ICT Industry

Industrial automation

Chip manufacturers

industries

. . Metwork infrastructure
Machine builders providers

Me‘lwnrk Dperatﬂ“"

Academia and Others

g Research Other
VETS &5 N h » .
R institutes associations
——

OT. Operaionsl Technology | 12T, Wormation and Communicaiion Technokgy

5G

ce bor Connectad Industries and Automation

Key Goals

» Representation of all relevant stakeholder
groups on a global level

+ Openness and faimess

+ Being a supplement for existing
standardization bodies and associations
with a clear focus on 5G for the industrial
domain
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Inventory
Management

AGV monitoring &
management

Supply Management

Operations Center

Robots & Tools

Source: Smartfactorylogistics, Ericsson Analysi

A 5G Alliance for Connected Industries and Automation: Designing 5G for Industrial Use

A E

A 5G for Connected Industries and Automation
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https://www.5g-acia.org/publications/5g-alliance-for-connected-industries-and-automation-designing-5g-for-industrial-use/
https://www.5g-acia.org/publications/5g-for-connected-industries-and-automation-white-paper/

Summary of key requirements of industries

On-premise e2e connectivity
Observability

- .?: OSS
Core

High-availability
Local survivability
Security & Privacy

Ethernet
TSN domain

E2E Serviceability

3 Joy

Zero-touch, Plugand-play

lloT

devic%
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Brownfield integration

Precise positioning

-9
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F dm accuracy

Ethernet and TSN integration

5G domain:Supporting Ethernet/TSN  Ethernet
TSN domain

A

RAN
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Guaranteed upper-bound latency
with limited jitter

% of packets % of packets

| 99.999% |
' Guaranteed ! C-MTC:
' upper-bound 1 Late packet = Lost packet
| latency P
I
Latency Latency

Current behavior
LTE & NR MBB

Wanted behavior

Industrial chipsets & device

L
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5G Cntical Machine Type Communications Use cases

Latency & Reliability

4 Process
Automation
Remote

o
100ms <+ Control

s

1
L[ Automated
Guided Vehicle

(:3 G — = ﬁ Smart Grid
ms -+ Transportation = _=_
== P B =

Latency

Tactile Internet —~—

ims 4 Factory Automation

3GPP
Rel—16I
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Distributed cloud with latency as dnver

! @ Azure

5G Radio Human Public CDN Optimal Public cloud

2 latency perception latency game latency latency
) . : :
¥ p100k 10k <1k i S o AW
o8 Devices : e Sites ! Data . Data
2 ® ' i Centers Centers @ Google
H Q J

D

Control loops

CEE—— .

Remote operations |
__CDN/S

Webb/ app renderings loT data :
Big datas Cold storage

Latency, :
inc. <2ms 2ms  10ms 20ms 75ms 100ms - =N v = 43 "

compute

] v E A3 dsiributed, cloud
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Importance of TSN for the automation industry
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Realktime industrial communication today is based on Automation industry envisions TSN as the (single)
many proprietary fieldbus technologies wired communication technology that allows
S Expensive, fragmented, noAnteroperable & segmented critical real-time communication on a common
communication inf ..
HRICANONMNITESUCIITE communication platform

S +3 AAUEA Co6 8EIi Adkadkgfcobhindh8 g o
communication platform throughout factory S IEEE802.1 C TSN standardization

S |EC/IEEE project 60802 C TSNautomation profile

®) (loT-paradigm, digital twin, IT-] t 1 EAOE& A&odA

Source HMS 2018 Source 5GACIA 2019
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