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NTT taunches the world’s first

commercially automated cellular
network, initially in the metropolitan
area of Tokyo.

These early standards (later referred
to as 1G) use analog cellular
technology. 1G has a capacity [data

@

rate] of 2kbps and is used to power
large, bricklike mobile phones that
can make basic voice calls.

The NMT system launches in Denmark,

Finland, Norway and Sweden. It is the
first mobile phone network to feature
international roaming.

large, bricklike mobile phones that
can make basic voice calls.
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26 cellular telecom networks are
commercially launched in Finland by
Radiolinja [now Elisa), using the GSM
standard. 2G is digital rather than analeg
and has an increased capacity of 64kbps.

It enables text messaging for the first
.—@ time.
2001

An intermediate standard, 2.56 adds
GPRS to 2G’s cellular technology and
enables phones to send and receive
emails for the first time, and to
browse the internet.

NTT DoCoMo in Japan achieves
the first commercial launch of 3G.
With a capacity of up to 2Mbps
and digital broadband, is another
significant step forward.
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The Nokia 7560 is launched - the
first mobile phone with a built-
in camera, its photos can be
sent and received using the 2.5G
infrastructure.

RIM releases its first Blackberry

Bt

RIM releases its first Blackberry
smartphone. Its built-in keyboard
attracts people who want to be able
to use email on their phone as well
as making calls, and with its secure
network, it is popular with companies
and governments.

4G or LTE, is the first standard
built primarily for data rather
than voice. It has a capacity of
up to 1Gbps, offering speed and
convenience, as well as higher
standards of security.

_

Apple releases the first iPhone,
introducing the world to touchscreen
operation and mobile apps. However,
it doesn’t support 3G; instead it uses
the 2G-speed EDGE network, an
evolution of GPRS. The iPhone 3G
follows in 2008.

https://www.justaskgemalto.com/us/generations-mobile-networks-explained/
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Digitalization

How can an autonomous response be achieved?
"Self-optimizing”

What will happen?
“"Being prepared”

Value

Why is it happening?
"Understanding”

What is happening?
“"Seeing”

Computerization ' Connectivity




Industry-grade cellular connectivity

Ericsson

radio cell
An industry-grade cellular
communication network |I°
enables using wireless sensors —
(easyto addin already
existing processes) and 1l
connecting fixed and mobile -

robots without complex and

. . . Robot
inflexible cabling.
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Connected
sensors

Connected
sensors

5G will play a key role for data
collection from shop-floor
level and for enabling robot
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Radio base station

Core network
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Control functions in cloud
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Robot

Task Control

With LTE

Latency <30 ms >

Robot Controller

With 5G

Task planner ]

Trajectory planner

Inverse Kinematic

Latency <5 ms

Latency <1 ms >

Driver

Control loop ]

Sensors/Actuators

Local at the work cell
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¢ Cloud

Control logic over wirelessand
deployed on a cloud-platform.

Benefits:

— Easierimplementation of
new control features

— NonewPLC hardwareis
needed whennew
actuatorsare deployed

— Deployment of different
level of control functions
on the same platform:
factory, cell, actuatorlevel

— Cooperativedevice
control
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Automated guided vehicles
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