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MOBILE GENERATIONS ACROSS TIME

The foundation of Mobile telephony The foundation of The evolution of The Network for
mobile telephony for everyone mobile broadband mobile broadband  the Networked Society

~2010 ~2020

1G

NMT, AMPS, TACS

Historically, higher peak data rates, denser infrastructure and more
bandW|dth have been the haIImark of each moblle technolegy generatlon' =

J—-‘\ J \- .."_'.- Ny 'if"]" &74* ""?3‘ ,"

" 4 . e
'T. "'. —‘- “'

ia’[ter’lthh

Access htec;‘hnolo@esm &rée\iv air- mterfaces have beerr“the cer‘i@




5G IS DIFFERENT: IT'S A NETWORK PLATFORM ?

D A common Network Platform designed to serve C}
= multiple industries and use cases, :}
_'="‘ each with different requirements
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5G: THE NETWORK AS A PLATFORM

Moving away from dedicated
physical networks and resources
for different applications
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To a “Network Factory” where new networks and
architectures are “manufactured by SW”
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NETWORK SLICING: THE BASIS
WIDE SPAN OF REQUIREMENTS AND CUSTOMER SEGMENTS
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_ ! HIGH MOBILITY A
Drivers: 4°_| B

» Improved TTM/TTC "="'O N - o -
» Reduced risk e
» Flexibility/Agility 5
LOW DATA VOLUMES |
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‘TS et i Local and Private Core Networks i
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5G NETWORK AS A PLATFORM
WITH A READY CORE

Software Defined Distributed Cloud Network Slicing
Networking (SDN) CORE & RAN ((lﬁl))
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/ Multi-access with new 5G RAT, Fixed Wireless Broadband, Wi-Fi and FTTx

SDN based Transport with options for white label switches/routers st C}

3kl A 1 User-Plane(s) for various use cases and deployment options (e.g. low latency) s M
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“5G 1S THE ENABLING ENVIRONMENT >
DRIVINGAND DRIVEN BY USE CASES =

Massive MTC /

Enhanced Mobile
Broadband

NON-SIM
DEVICES




10-100x

END-USER
DATA RATES

1 - 20 Gbps

10-100 Mbps

350 - 500
km/h

1000x @

MOBILE DATA
VOLUMES

10k - I1m
devices / km?

99.999%
(of time)

5~
Cost §§*

DEVICE COST
DEVICES REDUCTION

TECHNICAL EXPECTATIONS, REQUIREMENTS g

99.999%
(of packets)

Strong subscriber
authentication, user
privacy and network

security

Source: | “NGMN, 3GPP



KeY CONUNDRUM

HOW DO YOU MANAGE THE COMPLEXITY
INHERENT IN THE IDEA OF DIFFERENT INDUSTRIES
WITH DIFFERENT REQUIREMENTS
ADVANCED BY DIVERSE STAKEHOLDERS
WITH OFTEN DISPARATE GOALS
ALL SEEKING TO EXPLOIT THE SAME NeTWORK RLATFORM?

HOW DO‘YOU MANAGE SO MANY MOVING PARTS?
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STANDARDS & THEIR VALUE g

‘A standard is a document, established by a consensus of subject matter experts
and approved by a recognized body that provides guidance on the design, use or
performance of materials, products, processes, services, systems or.persons.’

International Standards Organization

-y

TECHNICAL COORDINATION. = REDUCTION OF TRANSACTION COSTS
PREDIC;_T.ABI'LI'TH\"( INTEROPERABILITY SCALABILITY
- CONSISTENT. IMPLEMENTATION
SAFETY OFPRODUCTS AND SERVICES QUALITY OF PRODUCTS AND SERVICES

USABILITY INVITING GROWTH OF ECOSYSTEMS INNOVATION



THE KEY RADIO COMPONENTS g

Flexible and scalable design Extension to higher frequencies
Z Licensez and unliczensed s(;zctrum g

Ultra-lean design
.I’ _________ -l/ -

Minimize network transmissions
not directly related to user data delivery

Common Access/backhaul

Multi-antenna Multi-site Integration (1))
transmission . connectivity /4
(0gD)
§ Flexible

PHY Integrated [

D2D




5G RADIO ACCESS

- Tight interworkin
LTE Evolution | = it “NR”
! 1 No compatibility constraints

Gradual migration

111 111 I
1 GHz 3GHz 10GHz 30GHz 100 GHz 1 GHz 3GHz 10GHz 30GHz 100 GHz

Spectrum flexibility

Flexible duplex Spectrum sharing
FDD and TDD Unlicensed

Dynamic TDD Shared licensed

Full Duplex Complementing dedicated

licensed spectrum
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* Designed for new use cases
« eMBB, mMTC, cMTC, FWA ...and future use

e Comes in 2 flavors
« Non-standalone — standardized Dec. 2017

SC « Standalone — target June 2018
> NR

 New Radio Is a superior air interface
« Support for low and high carrier frequencies

* High performance w.r.t data rate, capacity,
latency, energy consumption

* Flexible and future proof
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35GPP RAN 5G TIMEPLAN

Requirements Proposals ] Specifications

]

I Requirements

NR Sls Phase 2 NR WIs Phase 2

NR Study Item NR WI Phase 1
- [ irEeo |

Rel-14 Rel-15 Rel-16

2015 | 2016 | 2017 | 2018 | 2019 | 2020

X x ¥ Full IMT2020

non standalone standalone

© Ericsson AB 2017



POTENTIAL NEW 5G SPECTRUM LANDSCAPE g

2018-2019

~2020

D

600/700 MHz 3.1-4.2 GHz 4.4-4.99 GHz 26/28 GHz 38/42 GHz




THE KEY CORE COMPONENTS

\\

Virtualization

VNF | | VNF |

1

Software Defined
Networking (SDN)
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Distributed Cloud I Network Slicing

D)

Distributed Data

Center

Central Data Center




5G READY TRANSPORT FEATURES Z
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Interface | Capacity
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PARTING THOUGHT

THE COST OF COORDINATION IS ALMOST ALWAYS PAID IN THE CURRENCY OF TIME

STANDARDS DEVELOPMENT IS GENERALLY A FRUSTRATINGLY SLOW PROCESS, BECAUSE
IT IS ANCHORED IN SERIOUS REFLECTION AND CONSENSUS

IT IS ALSO OFTEN A FIERCELY CONTENTIOUS PROCESS, ANCHORED IN CONFLICTING
VISIONS OF THE FUTURE, AND DIFFERING STRATEGIC INTERESTS OF STAKEHOLDERS

BUT THE PAIN IS ALMOST ALWAYS WORTH IT BECAUSE BENEFITS FAR OUTWEIGH COSTS
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