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Connections (billion)

The NETWORKED SOCIETY

every thing and every process that benefits from being connected

will be connected

50 /:‘\ [SH°09; @’ @”’
15 years
40 50 billion connected devices
< 25 years
/\1@ 5 billion connected people
2 100 years
1 billion connected places
107

1875 1975 2000 2020



The NETWORKED SOCIETY

No hypes, just long-lasting trends
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Drivers of change

Productivity development
Diversity and inclusion

Sustainable paradigm

Commercial in confidence | 2016-01-20 | Page 7

Efficiency advancements
Immersive experiences

Market innovations

Engaging

culture
Convenience of services

People empowerment

\\
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Exponential Innovation

SMART SMART
MATERIALS ACCELERATING DATA & BROAD ENERGY
ICT PEREORMANCE INEORMATION ACCESSIBILITY &
ANALYTICS WEALTH USEFULNESS ROBOTICS
BIG DATA CROWD
INDUSTRIAL INTERNET
BIO-TECHNOLOGY OF THINGS VIRTUALIZATION NANO 3D PRINTING

SENSORS AUGB'\éEDl\\'(TED WEARABLES VISUALIZATION

Commercial in confidence | 2016-01-20 | Page 8






Commel

Figure 1: Use of ICT since the 1960s has not tnggered the economic system
to move to a new attractor state.

M

CT impact on industrial economy

W

ICT Enablers for Networked Society

1.

2.

Device processing speeds

Critical mass of end users with access
to ‘computational capacity’

Connectivity between previously closed systems
- or use of open APlIs

Increased levels of financialization in the global
economy since the 1980s

Figure 2: After crossing certain thresholds since 2005, digital technologies
have started to push our economic system toward a new attractor state.

\\

A

~, |ICT impact on economy
<

"By 2020, component costs will have come down to the point that
connectivity will become a standard feature, even for processors
costing less than $1. This opens up the possibility of connecting just
about anything, from the very simple to the very complex, to offer
remote control, monitoring and sensing,”

— Gartner ©



Transtorming SOCIETY

OPPORTUNITIES

> Step change efficiency
> Market effectiveness
> One planet agenda

> Knowledge advancements

> Global community

> Innovation drive

\

CHALLENGES

Future of work <
Wealth distribution <
Power concentration <
Integrity & Privacy <
Digital resilience <

Inclusion



ICT Creating society benetits

. Education PEOPLE
Social
p Health
rogress
Inclusion

Resources PLANET

Environment

p Pollution
rogress

Climate change

Economic Productivity

Progress Competitiveness PROFIT

Commercial in confidence | 2016-01-20 | Page 12
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WHAT 5G WILL PROVIDE

Foundation for efficient
Industries and society

Multi domain @

erformance
P ?’ Massive machine type
of communications
Energy
Performance

Mass market

Global personalized TV

standard

Critical machine type
of communications

© Telefonaktiebolaget LM Ernicsson 2015 | Encsson September 2015
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EVOLUTION TOWARDS 2020

1000x
Mobile E;asta 1 OX-1 OOX

Lowerfg%ency
10x-100x

End-user Data Rates

10x .

—e Battery Life for Low
Powe[.Devices

- Source: METIS

© Telefonaktiebolaget LM Ernicsson 2015 | Enicsson September 2015



ellular Per nce diversifica

) Power Saving ‘
(GSM, LTE-M, NB-Ic o
‘ - GSM, LTE-M, & NB-lo xtended Coverage

Cat- M
(GSM & NB-IoT) (LTE-M) Narrowband- IoT
(NB-loT)
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LATENCY REDUCTIONS

[ms]
800
The extremely low latency of LTE
800 and 5G enables new possibilities
for M2M applications
400
200
~10 ~1
0

GPRS EDGE EDGE WCDMA eEDGE HSDPA HSPA LTE 5G
R97 R99 R4 R"99

© Telefonaktiebolaget LM Enicsson 2015 | Enicsson September 2015
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MACHINE TYPE
COMMUNICATION

Massive MTC

Low cost

Low energy

Small data volumes
Massive numbers
Long ranges

lefonaktiebolaget LM Ericsson 2015 | Ericsson September 2015

\
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Critical MTC

Ultra reliable
Very low latency
Very high availability

o o®
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FLEXIBILITY AND ROBUSTNESS

, — 6
=Y 2;%@ S’
FLEXIBILITY @ El &

Mobile Programmable Agile Sustainable

([ i
- O

o

ROBUSTNESS

Scalable Secure Reliable Standardized

© Telefonaktiebolaget LM Ericsson 2015 | Encsson September 2015
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5G Network Evolution to Meet
Expectations

Management & Orchestration
é

Applications

Radio Cloud Infrastructure

AcCcess

Sustainability |P Infrastructure

Security
L

\

Scope for 3G

© Telefonaktiebolaget LM Enicsson 2015 | Encsson September 2015



5G RADIO ACCESS & SPECTRUM —

Spectrum flexibility

4

O

T o o m oW e e W Wy

. 1 . . ) |
Evolution of LTE Interworking - New radio-access
Backwards compatible technology

Existing spectrum

T e

1 éHz 3 éHz 10 GHz 30 GHz

© Telefonaktiebolaget LM Ernicsson 2015 | Ericsson September 2015

100 GHz

Flexible duplex Dedicated Licensed
Spectrum

FDD and TDD Complimented with
Dynamic TDD spectrum sharing

Unlicensed

Full Duplex :
Shared licensed



NETWORK ARCHIT]

A

—CTURE — CORE/IP —

Network Slicing

T

Distributed Cloud

= [ =
—N 3 .
— == *

. - —

1

Virtualization 1 Software Defined
VNF ' VNF ‘ Networking (SDNl

FEE | &2

(o)

M

Distributed Data
Center

© Telefonaktiebolaget LM Encsson 2015 | Encsson September 20

Central Data Center
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cEVOLUTION LEADS TO 56

LTE Advanced

LTE Broadcast

Latency reductions

License Assisted Access and Unlicensed Spectrum
Multi-antenna enhancements

Device to Device

Rel-13
Massive MTC enhancements

] By

© Telefonaktiebolaget LM Encsson 2015 | Enicsson September 2015



‘" BROADBAND EXPERIENCE
e EVERYWHERE, ANYTIME

=== SMART VEHICLES,
i TRANSPORT & INFRASTRUCTURE

MEDIA
@ EVERYWHERE

?“% CRITICAL CONTROL

OF REMOTE DEVICES

™ INTERACTION
HUMAN-IOT

4

© Telefonaktiebolaget LM Encsson 2015 | Encsson September 2015
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Opportunity Areas

Broadband access

in crowded areas > Security
»  Sustainability
Broadband access in »  Mobility
public transport » Capacity
>

Coverage
Event platform

BROADBAND
- EXPERIENCE
—~" EVERYWHERE,
® ANYTIME

Maximizes customer Target Users
experience in both indoor & Generic mobile users

outdoor connectivity Network operators
Event venue
Olympic games

W R N N

High QoS broadband even in
challenging network conditions

© Telefonaktiebolaget LM Encsson 2015 | Encsson September 2015 09-15 | Page 21
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TECHNOLOGY ENABLERS

High-data rates
High volumes

5G radio access High mobility
Spectrum efficiency
Maximize capacity

QoS support for e.g. emergency/safety
related communication.

5G core network Aggregated data rates are targeted.
Roundtrip latency significantly reduced to be
in the 1 ms range

BROADBAND

> EXPERIENCE

~ EVERYWHERE,
® ANYTIME

Congestion handling per subscriber/service
or based on usage.
5G management & Dynamic allocation of resources according to
Orchestration traffic variation.
Reduce load on transport links and central
processing units.

ENABLERS

© Telefonaktiebolaget LM Ericsson 2015 | Enicsson September 2015 0-09-15 | Page 22
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USE CASE 2

SMART VEH m:$
AND INFRASTRUC
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Opportunity Areas

Smart infrastructures Sustainability

b

»  Security
Connected bus-stops , Mobility
Connected trucks »  Deployment

>

Scalability
Connected cars

3 OMART VEHICLES
2gpoen TRANSPORT &
INFRASTRUCTURE

Target Users

>  Automotive

> Infrastructures

>  Transport companies

> Administration/governments

Focused on massive
machine type
communication.

We can consider sensors
embedded in roads, railways and
airfields to communicate each
other and/or with smart vehicles.

© Telefonakiiebolaget L M Encsson 2015 | Encsson September 2015 p-09-15 | Page 24



\\

TECHNOLOGY ENABLERS

Massive density
Device energy consumption
Device cost
5G radio access Significantly reduced signalling
overhead compared to today.
Soft-SIM or no-SIM operation for (at least)
sensor type devices.

Integrate public infrastructure network within
network slices

Support for pub/sub message oriented
communication.

5G core network

SMART VEHICLES

DHUDD% TRANSPORT &
INFRASTRUCTURE

ENABLERS

Orchestration of a big amount of data and
input interfaces.
5G management & Common view for all the utility/infrastructures
orchestration suppliers. _
Define different user profiles to access the
same network.

Mew research lab fosters collaboration on 5G ransport
1454 Lo Tacmasogy

‘With twa partners. Ericssan has launchad the Kisia 5G Transpart Lab io
‘enabie the 5G transpart netecr o deliver near-ubikquitous connectivity and be
2 platiom for service innovation .

EniCEEn s opene iR K52 50 Transpo Lai in CONnCion win e KTH Sosl insinse of
Tt iy ifed D o) Wil ke A iy Skl ICT 8 s Wil Colalanianin e al

B VR TENCO 001 T WU, TOPWETJR. o8 COVMTAT 00N GVHE 308 I 351 (ecoming wser-
ey A e i e pion o Ttk ENUacterd dewing rets Yanskrmetion (el cal o
apimE Ianepon, muing and seneces i B ackhas! etk

© Telefonaktiebolaget LM Encsson 2015 | Encsson September 2015 5-09-15 | Page 25







’ MEDIA

cVeRYWHERE

© Telefonaktiebolaget L M Encsson 2015 | Encsson September 2015

09-15 | Page 27

Live TV at scale
On-demand anything
Mobile for In-home TV

Accelerating emerging
markets

Ultimate video quality anywhere

— 4K, 8K, HDR, HFR

Enables industry transformation
toall IP

Meeting consumer demands for
TV on their terms

Opportunlty Areas

e

Target Users

Broadcast/Multicast
Shift to all media consumption
on consumers terms

5G for TV for in-home screens
and devices

Enabling media vision for ‘mobile
first’ markets

Consumers
Pay TV Operators
Broadcasters

New content owners and
aggregators
OTT providers



’ MEDIA
cVERYWHERE

© Telefonaktiebolaget LM Encsson 2015 | Encsson September 2015

#0915 | Page 28

\\

TECHNOLOGY ENABLERS

5G Radio

Service agility

ENABLERS

5G management &
orchestration

stre:ami

Improved beam forming
Massive MIMO

Carrier aggregation

New high frequency spectrum

Cloud based flexible deployment of media
services
Hybrid

Flexible and dynamic deployment of media
services

Network slices all optimized media delivery
and managed services enabling enhanced
business models, performance, and
consumer experiences
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Remote control of heavy

machineries Opportunity Areas

Factory automation : Safety .

. o > Sustainability
Real-time monitoring of > Mobility
plant/ process conditions S

)

Smart grids Legal

Remote surgery

N CRITICAL CONTROL

OF REMOTE DEVICES

Target Users
»  Manufacturing
>  Mines

>  Healthcare

Controlling heavy machinery
remotely to lower risks in
hazardous environments

Increase efficiency and reduce
costs. Replace communication
bus with wireless links

© Telefonaktiebolaget LM Encsson 2015 | Encsson September 2015 B-09-15 | Page 30
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TECHNOLOGY ENABLERS

5G radio access Enhanced radio connections for accessibility
and retainability
Estimate and report about achieved reliability
of a connection.
High node/service availability at least
99.999% node availability
Uplink for high quality video

5G core network QoS functions to “guarantee” deadlines
match
99.9% accessibility and retainability for
comm. services

5G management & Improve response time for diagnostic

orchestration questions.
Meet real-time constraints

Estimate and report about achieved reliability
of a connection.

The system shall be able to estimate and
report about the achieved reliability of a
connection (per user, per service).

N CRITICAL CONTROL
OF REMOTE DeVICES

ENABLERS

-z - . - -
ol . : T —
WHYSBER = NEED 5G? - .
-"‘.," = e et R g Ll e

1y
i

By

© Telefonaktiebolaget LM Encsson 2015 | Encsson September 2015 7-09-15 | Page 31







Immersive augmented reality
Immersive gaming
Surveillance

Opportunity Areas

Child monitoring

o > Non Intrusiveness
Tactile internet > Privacy
Smart biker-helmets » Real-time
»  Sustainability
)

Mobility
Smart houses

Smart shipping/post

N INTERACTION
a8 HUMAN - 10T

Target Users
Public safety
Fitness

Health care
Family life, everyday life

Fills a gap between X

humans and loT. ,

>

Context awareness is the main >
difference from M2M.

© Telefonaktiebolaget LM Ericsson 2015 | Ericsson September 2015 6-09-15 | Page 33
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TECHNOLOGY ENABLERS

Many of the things are already provided by
LTE. This is the LTE evolution effect and 5G
will improve performance and make things
more flexible

5G radio access

Integrate environment network within
network slices

Support for pub/sub message oriented
communication.

5G core network

ENABLERS

5G management & Achieve a data management system that
. can address device heterogeneity.
orchestration Support for different departments/users

E&gﬁ INTERACTION
HUMAN - 10T

SOCIAL WEB OF THINGS

© Telefonaktiebolaget LM Encsson 2015 | Encsson September 2015 -09-15 | Page 34
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Service porttolio

MULTI-CUSTOMER, MULTI-VENDOR, MULTI TECHNOLOGY

=
>

Service Layer

GSM/GPRS
Network

UMTS/HSPA

Core

Network

Transport

Network

Access

SDH/ATM Network

Enterprise

FTTx Network

In-Building

IP/ Ethernet
Solution

Technical

TETRA

Environment

— ™ # . a2
m @:%Sun 7w TEKELEC 42networks@ RED<{NEE ACTERNA iMipsaccess - \> JDSU
. - Networks > Yi \Roamware €S Bedback
COMV€RS;'€\ x ,.s“‘.ﬂtlc.’"l‘? Hé'_::'ve:: ﬁ@\l‘lllm oo ,5 A CQI“_ORE, - , AN ERICSSON COMPANY
Diai Vb)( '
: ox e - g ai cMS
NoRTEL S . D@ O ceracon citrRe  <SmmF Etellabs EMERSON. Togica

%a rcont
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http://www.huawei.com/
http://www.emerson.com/
http://www.qi.nl/
http://www.jdsu.com/index.html
http://www.roamware.com/default.html
http://www.nokiasiemensnetworks.com/
http://images.google.nl/imgres?imgurl=http://pulse.tiaonline.org/2008/Feb4/images/SycamoreLogo-Small.JPG&imgrefurl=http://pulse.tiaonline.org/2008/Feb4/&usg=__TuPpEX_hMhBxOOt8Zze8zvDpMnw=&h=57&w=187&sz=9&hl=nl&start=4&tbnid=3nT48QFhfohYbM:&tbnh=31&tbnw=102&prev=/images?q=sycamore+logo&gbv=2&hl=nl&sa=G
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http://www.resilience.com/

Service PORTFOLIO

Service ELEMENTS and SOLUTIONS

\\

PLAN OPERATE

Corrective Maintenance (Basic) Hardware support

Network Design Project Management Civil Works 1stLevel Operations

Performance Management

Spare parts Management
services

Preventive
Maintenance

Installation
& Commissioning

Network Audit &
Benchmarking

Site Aquisition 2nd Level Operations

Network Optimization

Managed Services

Customer Problem
management

Life Cycle

System support (white
label / light)

Capacity Configuration

Site Engineering Site Maintenance
Management

Management & Integration

Preventive system
maintenance

Systems Integration Planned Works Helpdesk

Service & Resource
Fulfillment

Site & Contract
Management

Software update mgt
support

Project management

Prime Integrator

Solution Solution

Solution analysis Solution Development Facility Management Change Management Solution management

Design Integration

Operational consulting

cONSULTING

Strategy consulting Technology Consulting

Organization & Processes Program & change management Services & processes

Consulting

Learning Services

Learning solutions Training programs Managed learning services

CoBninsstial AB2OTReN@010-ZTE660]- Pade Pelge 44



Ericsson Field and System measurement

We can support in:

> Operator Benchmarking

> Terminal Testing

> Indoor radio and WIFI design

) Verify (third party) indoor solutions

> Rollout process support e.g.:

— Swapped feeder detection, Azimuth checks etc

> Any other type of air interface testing

Y Electro Rent

E UR O P E
An Electro Rent Global Company

Commercial in confidence | 2016-01-20 | Page 45
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a new golden age

A Networked Society where
every person and every

Industry is empowered to
reach their full potential.
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