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Impact on society

on R380 Smartphone

Bluetooth, 3G

SMS
GSM, 2G
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GLOBAL PRESENCE

Northern Europe
& Central Asia

217

x1,000 employees

South East Asia
& Oceanica 41
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4"07.000

employees worldwide .
55,0
—

of our employees are
active within Services

25,600

of our employees are
dedicated to R&D




GROUP FUNCTIONS

Finance & Common Functions — Carl Mellander Human Resources — MajBritt Arfert
Bérje Ekholm Legal Affairs & Compliance — Xavier Dedullen Marketing & Corporate Relations — Helena Norrman

IChief Technology Officer — Erik Ekudden I

Business Area Market Areas

Networks

North America
Niklas Heuveldop

Fredrik Jejdling

Business Area
Digital Services
Jan Karlsson

Europe & Latin America
Arun Bansal

Middle East & Africa
Rafiah lbrahim

Business Area
Managed Services

Peter Laurin . . -
South East Asia, Oceania & India

Business Area Nunzio Mirtillo
Technology & Emerging Business

Asa Tamsons North East Asia

Chris Houghton






Ericsson in Lund
30+ years of experience

A billion devices...

From GSM to 3G, 4G and
Cost, size and energy
focus

Major IPR contribution
Customer understanding
2014 Joined network




Software development

— SW development for LTE and 5G radio
network products

— From system design through
implementation to test and verification

— Simulator development
— L1 — L3 architecture and protocols
— Radio network functions

— System performance and energy
efficiency

\\



HARDWARE DeEVELOPMENT
RADIO PRODUCTS AND VARIANTS

— Competence center for radio and digital system
design
— Radio product system design
— Schematics design, PCB and validation
— Product lifetime maintenance
— Responsible for HF radio products

— Radio IC development for LTE and 5G
— Schematic design, simulation and layout
— Validation and characterization in lab
— Component lifetime maintenance

— Digital IP development
— System-on-Chip architecture and systemization
— IP development and verification for ASIC/FPGA
— Lab validation
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FUTURE TECHNOLOGIES
AND CONCEPTS

— Concept development and pre-pre studies of
new features, standards and technologies

— Standardization of new features and standards
— Research in core technologies for HW and SW

— Testbeds, prototypes and trials to validate and
demonstrate new technologies

— Driving the technology strategy work for radio

Ericsson 5G radio testbed
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Research

— Radio Access Technology research

— Signal processing algorithms

— LTE and 5G concepts and standardization
— Radio IC research

— Architectures for 5G

— IP block design
— Cloud research

— Distributed computing

— Virtualization — mission critical cloud
— Connectivity research

— WiFi and Bluetooth standardization
— Security research

— Trusted computing for infrastructure

— Identity management
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— Standards are fundamental for global
communication services A GLOBAL INITIATIVE

— Ericsson in Lund are active in many different
telecom and data/IT standardization fora

O GCF

Global Certification Forum

€3 Bluetooth

— 3GPP standardization for GSM, WCDMA, LTE
and 5G

— Type approval groups GCF / PTCRB

— IEEE WiFi standardization I E E E
— Bluetooth standardization in BT SIG 4




Radio Product and Variants Lund

Radio Products & Variants - Lund

Igor Tasevski ~260 people

Assistant Staff
Renata Larsson Peter Nord
Jacob Mannerstrale

Project Office

Karl-Johan Fagerstrom

Radio System Radio Design 1 Radio Design 2 RF ASIC IP RF ASIC
Jonas Persson Acting Arya Khan-Amidy Torbjorn Olsson Hans Israelsson

SoC Architecture SoC Level 1&V Digital IP Design 1 Digital IP Design 2 Digital IP Design 3
Fredrik Angsmark Stefan Nilsson Torsten Larsson Tomas Larsson Sacki Agelis
RF Converter IP Design
Robert Hagglund
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4X DATA CONSUMPTION

. . CONSUMPTION
IN GIGABYTES
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3 O ) 6 MONTHLY
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MONTHLY CONSUMPTION
IN GIGABYTES

9X mobile data traffic
and 10X smartphone
traffic
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Smart Vehicles,
Transport & Infrastructure

Interaction
Human - 10T

Broadband Experience.
Everywhere, Anytime.
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Remote Devices Media Everywhere



cVOLUTION TOWARDS 2020
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M\(;b:Ie Data 10x-100x
olumes DX

Connected Devices
Lower Latency

10x-100x

End-user Data Rates

(0)% "

_eo Battery Life for Low Power
Devices

- Source: METIS




DiversE opportunities with 5G
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MULTIPLE INDUSTRIES
VIDEQ Any device can provide access to
VOICE ER?WSIﬁG q Smartphones the content and enable
Massi bil 4 eob}rrebp oc?ss GCT popularization‘and new business opportunities
U S Ot MOV UE - mobile data traffic across industries
communication introduction

exponentially increase
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ONe NETWORK = MULTIPLE INDUSTRIES
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5G RADIO ACCESS —

RN . — Evolution of existing technology adding new
| Overall 5G solution ] RAN technology

i Evolve i — Combined allows rapid switching based on

] Backwards compatible i radio conditions

b with 4G '

: :

— Gradual migration of new technology into
existing spectrum

P . ‘._ = =W . - e -
. AGHz- . 10GHz - ""30 GHz
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- 5g concept on today’s networks

LTE and LTE-A LTE-E

Backward compatible %
- Up to 3GPP Release 12 with LTE and LTE-A
- Up to 8x8 MIMO

-

-

- Carrier aggregation - Unlicensed - High frequency bandwidth
up to 1Gbps - Low latency - Large bandwidth
- Services @ - Lean design concepts - Massive beamforming/MU-MIMO
- VoLTE B - Massive MTC (Cat-M, NB-LTE) - Ultra low latency
- eMBMS - Vehicular (V2X) - Ultra lean
~ Mid-tier MTC (Cat 0) - Critical MTC
. - Migrate over time to low frequency
spectrum (replacing LTE-E)
M\ ) N
Q Enhanced dual connectivity ‘)
A | ~

Split architecture
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USE CASES

N BROADBAND EXPERIENCE
EVERYWHERE, ANYTIME

’ MEDIA
EVERYWHERE
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HIGH FREQUENCY

> New challenges
- Size
HF gives smaller antennas
— Power
Heat dissipation in small boxes
— Integration level
Allow modular approach
— Propagation
line of sight
— Testing other the air, OTA




DESIGNING A SYSTEM

Digital ASIC and FPGA ARCHITECT SYSTEM

(&

Radio Design and I&V SOC IP CORES D&V

: CHIP D&V
Radio System

BOARD D&V
RF IC Design

SW TOOLS

. Digital g!
. Baseband . ngg . Radio | PLATFORM & APP




Backhaul

@

A RADIO SYSTEM AND THE USAGE OF
ASIC & FPGA IN IT

Baseband PA/LNA/Switch

LF(<6GHz) 4G:

1St gen HF

BB processing | Ant. ctr Radio ASIC RF IC -

Ericsson Internal | 2017-10-02 | Page 32
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39 GHz demo — MWCA 2018

Architecture overview

Montreal

MME/ HSS/ CUDB / DNS

nternet
ISP server

S1-U (LTE)
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*Wired LTE to avoid commercial LTE network



/LC
D&
()
NN
T
o

DIG




[ J [ J
-
ASIC&FPGA Organization :
ASIC & FPGA
Lund Anders Kenneman
Kista
: Assistant Technology & Strategy
Austin Britt-Marie Bjurman Rasmus Wikner (Acting)
CBC
Beijing
ASIC&FPGA Project Office ASIC Design Austin
Patrick Lekstrom Derek Urbaniak
IP Design 1 IP Design 2 IP Design 3 IP Design 4 IP Design 5
Molan Li Andrew Lippett Pierre Rhodin Martin Sandberg Peter Holm
SoC Architecture Top Level Verification Integration & Backend V,';:‘f,:',g;?:;c:tm
i i Peter Lohak
Rasmus Wikner Thomas Appelquist eter Lohake ¥iete Dalilierii:
SoC Architecture SoC Level I&V Dig IP Design 1 Dig IP Design 2 Dig IP Design 3
Fredrik Angsmark Stefan Nilsson Torsten Larsson Tomas Larsson Sacki Agelis




Complexity increase — 5G

— Base stations are becoming significantly more complex, combining both traditional
base station complexity with challenges traditionally more dominantin mobile
handset development

— Massive parallel signal processing
— Small footprint (higher integration)
— Denser deployment

— Developing a base station in the future will require optimization of many more
parameters and require differentiation of the products

— Power
— Size

— ASIC and FPGA is the way to manage above challenges!



Our ASIC products

YVVVVVYVYY

100+ mm?2

7 nm technology
200+ Mgates
Massive Multi-core
High speed interfaces
Mix signal

HF RF 24-43GHz



Our FPGA products

» Largest available FPGAs
» Embedded CPUs

> Embedded ADC/DAC

» Massive parallel interfaces
» Part of Radio products
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Development of
functional IP
¥ a
Integration and l
Verification Sourcing of
. \ J
Systematization v external IP
and technology ( _ )
Physical
Implementation
. J
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Manufacturing
. J
4
4 A
Bring-up and lab
verification
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~ The future of The Networked
‘mobile broadband  Society
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Job opportunities in Lund

» Summer work
> Master Thesis
» Employment

> All positions are on Ericsson job site and
LinkedIn

» We participate in ARKAD
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