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lvar Kornbrekk

Boliden: Ansvarlig for digital arkitektur i GZO 4.0
Bouvet: Teknologileder innen industriell digitalisering
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Robotikk

HMI / UX design

Avansert energistyring

Data plattform

Autonome kraner

Logistikkstyring

Digital tvilling

Integrasjons-plattform

Mobility
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Maskinsyn

Prediktivt vedlikehold

Avansert
prosesskontroll

Wireless loT

Cyber security






Use case:
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Robust brebandsdekning for handholdte enheter

5 privat nett WiFi6__________

Dekning Potensielt veldig bra
Hastighet Bra (1 Gbps+)
Sikkerhet Veldig bra (sim, slicing)

Tilgang pa enheter Bra
Leveransemodell Typisk SLA
Kompleksitet og kost Hay

Ofte krevende

Veldig bra (9.6 Gbps)
Veldig bra (wpA3)

Bra

Interne ressurser
Lavere
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Low Mid High
(<2 GHz) (2-6 GHz) (>6 GHz)

Spectrum
range

—
Available bandwidth vs coverage

KILDE: NOKIA
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TS IGPP TS 38.101.1, V15.2.0, Table 5.3.2.1; Maxi ission bandwidth config w
NRB

5G Th hout e e e T T e e B S e B
rougnpu S RN SRR AR SSE:
Modulation order: RB allocation
fO rmu I d 2-QPSK, (determined by subcarrier spacing,
. 4-16QAM which can be elucidated from
Sum of carriers  6-64QAM Just a number numerology #, and bandwidth)
8-2560AM  948/1024 Just a number
12 Just a number
1
% _ ' _ NBW(j)./l _12 * _
data rate (in Mbps) =107° - E v e OR e = '(I—OH(’))
avers
Jj=1 Ts *
Overhead: o) 450
0.14 FR1 DL to 6000
: 0.18 FR2DL 1o
Just a number Number of Scaling factor: 103 0.08 FR1 UL i
0.000001 layers(gNB Tx  1,08,0.75,04 T* = - ' 52600
14.2¢ 0.10 FR2UL o
streams to UE) \ Numerology:
0-15kHz SCS
1-30kHz SCS
2-60kHz SCS

Formula: 3GPP TS 38.306 version 15.2.0 Release 15

KILDE: DEVOPEDIA
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Modeller for utbygging av 5G

[%E]

Service provider

A. Local radio as an extension of
service provider infrastructure
with network slicing

B. Model A plus additional service
provider infrastructure deployed

\

(‘llm «I‘I’)

A - il locally, e.g. local core and cloud
S A g
C. Standalone local deployment
[}c g] [x E] with dedicated spectrum
A B o

Industry premises

KILDE: ERICSSON
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Oppsummering — robust dekning for handholdte enheter
© Tradlgs kommunikasjon for handholdte enheter over privat 5G
virker lovende!

© Omfattende konfigurasjonsmuligheter og umodent gkosystem av
produkt og tjenestetilbydere er en bekymring (forelgpig)
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Use case:

Tilstandsovervaking av produksjonsutstyr

» Boliden — infrastruktur for instrumentering

— Dedikert kablet Ethernet, separate datastrammer for prosesskontroll og tilstandsovervaking
— Tradlgst lokalt nett (WiFi 6 og/eller privat LTE/5G)
— Apen for LTE, seerlig i forbindelse med SaaS-lgsninger

Sensorleverandgrer stgtter 4G mobildata: NB-1OT og LTE-M

Sveert fa sensorleverandarer stgtter mMTC forelgpig

NB-IOT og LTE-M har begrenset stgtte i rene (standalone) 5G private nett
Private 4G/LTE nett kan rekonfigureres til 5G, hybrid er ogsa en mulighet
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Use case:

Autonome systemer

Infrastruktur for handtering av datastremmer for mobile roboter inkludert droner
og AGVer

Drivere:

= |av vekt og lavest mulig digital kompleksitet i robot og operatagr HMI
= Geografisk mobilitet

= Store datavolumer fra aktuelle sensortyper (2D/3D Lidar, multispektrale kamera etc)
= Komplekse, hyppig oppdaterte modeller for bearbeiding av data

14
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Private 5G
MEC

Global 5G Public cloud

I
—

1-5ms <100 ms? <200 ms?

Latency



Lang vertikal for mobile, autonome systemer ‘BOLIDEN

Dataprosessering
Konfigurasjonsstyring
Logging / overvaking

Orkestrering

()

5G NR ruter

Edge Access Point ((( )))

/ \ Robotsystem
A & E=

Robot Operator HMI Edge CPU

Robotsystem
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Demonstrasjon av aktuelle bruksomrader:

1. CBM network / loT network / Machine vision network (~100s of sensors)
— Connecting Boliden’s CBM sensors via mobile network. mMTC type network.

2. Group communication — “push to talk” over wireless network / 5G
3. Mobile/connected worker — remote support (AR/Teams/enabling apps, etc.)

Optional use cases

1. Remote connectivity — from remote plants to main plant
- Added connectivity of sensors, “push to talk”, remote support, even PLCs to DCS system?

2. Wireless CCTV

3. Autonomous AND non-autonomous vehicles (i.e., forklifts)
— Remote monitoring, tracking and control (low latency, high reliability)

4. Connected logistics

A demonstration that includes combinations of more than one of the use-cases above
are encouraged if possible.
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Takk for oppmerksomheten!

lvar Kornbrekk

ivar.kornbrekk@bouvet.no
99 48 88 48



