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20 billion connected

[oT devicesin 2023

Connected devices (billion)
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@ Short-range loT

I | PC/laptop/tablet

E Mobile phones

@ Fixed phones

2017 2023 CAGR
2.4 26%

6.4 17.4
1.6 1.7
7.5 8.8

1.4 1.3

17.5 31.6

billion billion

Vast majority of wide-area IOT devices will use 3GPP technology 2023
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.
Five to watch: Technology trends
driving innovation

01. An adaptable technology base

02. The dawn of true machine intelligence

03. End-to-end security and identity for the IoT
04. An extended distributed IoT platform

05. Overlaying reality with knowledge
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aditional Industries
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Use cases — addressed with 5G

Massive machine type
communication

— Smart meter
— Tracking
— Fleet management @

Platform for
addressing industry
and society
transformations

Enhanced mobile broadband
Cost effective — VR/AR
delivery of increased [akatatdn
data traffic — Smartphones D
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Critical machine type
communication

— Industrial applications
— Traffic safety & control

— Remote manufacturing M

Fixed wireless access

— Mobile / wireless / fixed
— Enterprise

— Home

P
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Technologies that drive Network evolution

Machine intelligence Management & Automation

— Analytics & Big Data — Model driven

— Cognitive technologies — Automated life cycle
and Machine learning management

— Reinforced Learning — Autonomous systems

Radio evolution Programmable Cloud technologies

— mm Wave and massive networks — Distributed cloud and
antenna technologies —  Software defined edge computing

— Multi-purpose, multi- networking — Micro services and
characteristic radio —  Network abstraction DevOps

— Flexible spectrum — Network slicing — Virtualization,
assignment and containers

utilization



ONE ARCHITECTURE MULTIPLE INDUSTRIES
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Lower Latency Battery Life
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Evolution to 5G will see increase in
network complexity

Multiple coexisting
technologies

Network function
virtualization

Vast differences in
terminal capability

Significant variation
in traffic demand

Completely new &
varied use cases

1990s 2000s 2010s 2020s

Dealing with opex and network performance in this environment will go beyond the reach of humans
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Evolving network automation models

4 Value

_—

/
Scripting

Reactive lower level
of automation

—

Human
guided
automation

Learning and resolving
tasks faster

Complex
automation

Capture and analyze
data with better
correlation to address
more complex tasks

-

et

Machine
reasoning

—

Machine

learning

Artificial Intelligent models build up

on data generated from self-

learning algorithms. The models
have capabilities to forecast and

provide solutions actuated directly

from networks.

Self learning models
build up onintelligence
acquired by analyzing

data from predictive

models.
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Automation
- _—— —

Network/ IT/ — " ]
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. Automated 5
MI Edge Tl L Muc_h eeeeeeee tion Resolution //
ntelligence & human =u; >
= pport
o
% Somaltvens Automated NOC (Front Office/ Back Office) ]
o
iy
- Cognitive Platform
@ (=) powering the business
Additional data — —

InSITE — Intelligent Site

Explores advanced automation in order to enable a
Learning NOC which prevents incidents and reduces

number of expensive site visits.

Autonomic
Prediction

& Anomaly
Detection

Observe the Control the
Network Network

Autonomic Incident Manager

Enables data driven insights and proactive alarm
management.
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Evolution

Recommended
Parameters

Autonomous features
that adapt to their
environment

Automated
Functions (SON)

Manual
Configuration

RAN Edge analytics

Self-Learning algorithms in RAN base stations
increase performance and optimization!
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Agent

2 «
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R Action
State

Self-Learning Agent for VEPC

Self-Learning Agents for yYMME in CORE for system
optimization target to reduce OPEX and improve energy
efficiency!



Disruption

Automation Evolution Disruption

AR Assistant for ERS

A cognitive virtual assistant for Field Operations to
reduce OPEX!

Emodo et

Targeted consumers

4

Consume content and ads

. Content Providers
CONTROL & Publishers

~
C 10

A

\
Programmatic *
ad platforms

Spotify:
Publishers bring

inventory ’Q"& BUSINESS
INSIDER

Advertisers
bring Budget

New entrants

V- 3
B — 4 LT
| = 2 singeal
| ERICSSON 3

VD Mobile  Pelefoniod i

Data aaS & Monetization

Monetization of MNO data in double-sided business
models enabling new revenue streams
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Creating a digital twin of a network
InSite: Intelligent Site

Dashboard

KPI Degradation Predictions ( ’ - M O re C O m p I eX
ThroughPut Issue 31Jan 2018 200
s o - networks
e ' ’ — More data to
Anomaly History m G n G g e
Truck Roll Out ML App Predictions | : = - F rO m re(] Ctive to
‘ = \ A A4 proactive

10

InSite applies machine intelligence to provide insights not previously available, then
triggers our automation platform that executes a preventive or resolution action.
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GANGNAM - 28GHZ
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— Gangnam - dense urban hotspot
— ISD ~ 200m
— Digital 3D map
— Raytracing propagation model

— NR 800MHz TDD at 28GHz

- 2X4 SU_MIMO - w‘ 3 A ' ,/‘/opgl@:z’ar.tﬁ

AT

— LTE 60MHz FDD up to 2.6GHz
— 4x4 SU-MIMO

NR base station antenna




GANGNAM - 28GHZ

— Good coverage in low-loss buildings
— Concrete, 2-layer glass

— Large high-loss buildings may lack deep indoor
coverage and at top floors

— IRR glass and steel

— LTE and NR interworking improves user
throughput and capacity

Outdoor-in coverage (DL throughput)

High-loss
building

User throughput [Mbps] 5t perc

Low-loss
building

i NR 28GHz
i LTE 2600MHz
NR 28GHz LTE 2600MHz

0.5 1 1.5 2
Traffic per area unit [Gbpsfkmz]

[Gbps] ,
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Data Pipeline Program

(
. . . (

Enterprise Hadoop Analytics Implementation [ Custom

MapR Converged Data Platform | Architecture | | Big Data Services

{ (Analytics / Databases)
z ssanc & kafka |
Spark’ §:I:uﬂ:u g elastic

L ey
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Physical Servers Private Cloud Hybrid Cloud Public Cloud

Data Pipeline program & ER Collaboration

Ericsson Research Ml-Lab

Research
openstack

o

Physical Servers

Academic
Collaborations:

Lrise

&

Hops

(ON)

HW Collaborations

<ANVIDIA.
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HOW WE USE LAB

Ericsson Research Ml-Lab

Academic
Collaborations:

“riselab

=N

Hops

Research

(ON) (ON)

Physical Servers HW Collaborations

<@ANVIDIA.

— Labis used for MI Workloads
— Spark, Tensorflow,
— Testing and evaluating MI frameworks and tools

— Testing and evaluating hardware accelleration for MI workloads/tools (e.g.
Phi, GPU)

— All MI researchers can have root-access to lab

— Possible to install any software

— Data is backed up on separate system

— There are two zones, one internet and one ECN
— Build and host demonstrators and PoC:s

— Rapid HW, SW & NW config & development

— Exposure to remote sites, external parties
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ER DC Status

“Provide a laboratory for cloud research and at the same time offer a

compute platform for big data, analytics, & simulations.”

Foglight Self-service cloud [ECN]
600+ user accounts on Foglight
75+ projects (ER, BA, S&T, etc.)
~300 servers

Xerces Self-service cloud [Internet]
75+ projects (including multiple C3 engagements)
WASP support (~75-100 students)
WASP edge cloud setup
~300 servers

Iron Lab Bare metal servers [EDN]

~400 servers
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Services

E OpenstaCk.,. xerces + Calvin ~
Project v

Project / Compute / Overview

Compute
Overview

Instances

Voumes | jmit Summary

Images
Key Pairs

API Access Instances VCPUs RAM Floating IPs

Network Used 14 of 20 Used 30 of 40 Used 68GB of 70GB Used 9 of 10

Orchestration
Object Store

Volume Storage

£=)

Identity
Used 454GB of 1000GB

2 017:Virtual servers: Compute & storage 2018: Kubernetes, databases, analytics,
ML, etc.



NordicWay

NordicWay is a pilot projact hat seeks to
enable vehicies o communicate safoty
hazards through caliular networks on a oad
eorridor through Finlard. Norway, Sweden
and Danmark.

Ihe projct 1s 2 Coliaboralion between putiic
and private partners in the four eountrins, and
is ce-financed by the European Union wihin
Ine Ccnnectng Europe Faciity programme

? n17

Nordic

Cellulal C4ATS
3G and 4G/LTE

interoperable
ecosystem

Ericsson and SEB make banking
personal again

Business  banking, SEB

Fopened my company@ecount via

video call. Fast and cglivenient.”
seb.ee/eng/remol}

When was the last time you visited your bank? The advent of internet banking —
now accessible via phones as well as PCs — has made the idea of actually
traveling to a physical bank branch seem antiquated.

And yet there are still times when, despite the amazing convenience of intemet
banking, there is no substitute for being able to talk to another human being. So
you find some time in your busy schedule, make an appointment and fight the
traffic on the way to the bank.

If only there were a better way.

\VAVANS o

WALLENBERG
AUTONDMOUS SYSTEMS
AND SOFTWARE PROGRAM
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Digitalization of Industries
5G serving a new set of [se cdse

i

TecHnology evo'utron
Extehded eScience needs for both R&D
and next generations of network
purposes |
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