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WHAT IS 5G?

The Evolution of Wireless Technology

OO a3 3

Finally, wireless
phone calls

v
2G

Basic texting,
simple email and
games like Snake

3G

Access to web,
streaming video
across devices

4G

HD streaming,
FaceTime and
video chat

5G

loT, Smart Cities,
Autonomous Cars,
Remote Robotics
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5G TECHNOLOGY DRIVERS
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5G IS HERE!

56

First 5G networks now live across Americas,
EMEA and APAC:

= Still early days, mass nationwide roll-outs will
still take several years.

= Mainly Mid bands in EMEA and APAC, High
bands in Americas

=  Worldwide 45%~65% coverage expected by
2024.

First with live 5G networks in four continents

Vodafone U ®Elisa
Verizong Vodafone Ireland® \/dqfone Germany
T-Mobile ® g Sprint Vot Svséissc.on;.. ® DiGi o KT
ATST @ odafone Spain @ 11y SK Telecom @

Ooredoo @

®Batelco

STC® ® Etisalat

O Telstra
@ Live 5G networks Read more about our publicly announced 5G contracts »

https://www.ericsson.com/en/5g, September 23nd, 2019
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BUT WAIT A SECOND...

Enhanced mobile broadband and fixed wireless access are the primary use cases
applied by operators so far

eMBB

m FWA

BN eMBB + FWA
Disputed border

{1 Disputed region

221 UN Buffer zone
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9 2,800 mi
T - Source: IHS Markit/1749557
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5G STANDARTIZATION PROCESS

RELEASE 15 - 5G first phase (commercial deployments)

5G non-standalone (Dec 2017) and 5G standalone definitions (Jun 2018)

Mainly focused on enhanced Mobile Broadband (eMBB) and fixed wireless

May perform on lower speed (on sub-6GHz bands) comparable to LTE Advanced Pro (LAA - Licensed
Assisted Access, Rel 13) -> Gigabit Class LTE on 20MHZ of licensed spectrum + 5Ghz unlicensed part

RELEASE 16 - 5G second phase (further evolution)

To be completed by the end of 2019

Focus on Ultra-Reliable Low-Latency Communications (URLLC, 1ms latency -> SD cars) and Massive
Machine Type Communications (MMTC, 1m devices per km2 -> Industrial |IOT)
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BASE STATIONS EVOLUTION
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Evolving from single-node in 4G to split function architecture in 5G
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TRANSITION TO 5G

1) Standalone LTE, EPC connected - legacy 2) Standalone NR, NGCN connected
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TRANSITION TO 5G

1) Standalone LTE, EPC connected - legacy 2) Standalone NR, NGCN connected

4) Non-Standalone/”NR assisted”, NGCN
connected

3) Non-Standalone/"LTE assisted”, EPC connected 7) Non-Standalone/"LTE assisted”, NGCN
connected
-
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MBH ARCHITECTURE TODAY (4G / LTE-A)

Massive MIMO
Carrier Aggregation

A

Backhaul Metro Core

EPC Internet

Most deployed CSR architecture for 4G / LTE-A today:

: Operators start to implement Massive MIMO and Carrier Aggregation
for better spectrum efficiency to improve density and bandwidth.
This requires CSR upgrades at Cell Sites from 1GE to 10GE.

. 10GE CSR typically deployed at single site or to aggregate multiple cell
sites, depending on reach between sites.

: Requires hardened CSR with 3 ... 8 x 10GE ports (downlink & uplink).
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MBH ARCHITECTURE EVOLUTION (5G)
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Table 7-3 Network reach requirements

L2 fronthaul evolution with eCPRI Fronthaul 1~20km
" Ma.xirpum 100 us (microsecond) latency and 65 ns delay Midhaul 20~40km

variation
= Ethernet Switch with RoE and TSN: typically 6 x Backhaul 1~10km

10/25GE + 2 x 100GE Aggregation: 5-80km

Core: 20~300km




HIGH LEVEL CONVERGED ARCHITECTURE
WWC: WIRELINE WIRELESS CONVERGENCE

Control
Plane

D . wireline AN
UE
wireline AN Converged
5G Core Network
Wireline/SG (R16)
Residential Gateways Mediation Functions

(Legacy, 5G) (AGF, FMIF)

Data

Network
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24.25-24 45GHz
24.75-25.25GHz
27.5-28.35GHz

26.5-27.5GHz
27.5-28.35GHz

24.5-27.5GHz

26GHz

26GHz

26GHz

26.5-27.5GHz

24 .5-27.5GHz

26.5-29.5GHz

27-29.5GHz

24.25-27 5GHz

37-37.6GHz
37.6-40GHz
47.2-48.2GHz

37-37.6GHz
37.6-40GHz

37.5-42.5GHz

39GHz

64-71GHz

64-71GHz

64-71GHz

Source: Qualcomm Technologies, Inc



COVERAGE RESTRICTIONS

08 februari 2018 - Ron Smeets

Staatsveiligheid zit 5G uitrol in de weg

Providers vrezen een achterstand voor Nederland

In 2020 moet het eerste commerciéle 5G netwerk een feit zijn. Het is de bedoeling dat in en rond de Amsterdam Arena, een
van de speelsteden van Euro 2020, een 5G netwerk actief is. De kans dat dat gebeurt wordt echter steeds kieiner vanwege
enkele afluisterschotels in het Friese Burum. De providers, en KPN in het bijzonder, luiden nu de noodklok en vrezen dat
Nederland een achterstand zal oplopen als deze kwestie niet snel opgelost wordt. Wat is het geval?
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FREQUENCIES USED

Total 5G launches by band in Europe Total 5G launches by band in Middle East Total 5G launches by bandwidth in Europe Egg' 5G launches by bandwidth in Middle

7%

29%
7%

57%

31%
56%
13%
100% 100%

700MHz = 3.5GHz »3.6Ghz »3.7GHz ®3.5GHz u>=100MHz » <100MHz &<50MHz »<=50MHz u>=100MHz

Source: IHS Markit © 2019 IHS Markit Source: IHS Markit ©2019 HS Markt Source: IHS Markit ©2019 IHS Markit Source: IHS Markit © 2019 IHS Markit

Total 5G laucnhes by band in APAC tal 5G launches by band in North To!;l 5G launches by bandwidth in Asia Total §G launches by bandwidth in North
America Pacific America

25% 20%
40% 40%
60%
40%
7% 100%

#3.6GHz #3.5GHz w28GHz ®28GHz »39GHz 2.5GHz =>=100MHz = <100MHz &<50MHz =>=100MHz

38%

3

Source: IHS Markit © 2019 IHS Markit Source: IHS Markit ©2019 HS Markt Source: IHS Markit ©2019 IS Markit Source: IHS Markit © 2019 IMS Markit
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5G DEPLOYMENT SCENARIOS

Baseline Introduce 5G +5G coverage + Capacity Ultimate
RAN LTE Carrier Aggregation Non Stand Alone NR Carrier Aggregation Increased capacity Coverage, capacity and
Migration Option 1 Option 3 Spectrum Sharing Ultra Low Latency performance
Option 3/2 Option 3/2 Option 3/2
High bands .’ -I)
Mid bands (new) - -EwT> eI z«EuE>
i @stn  HIEE SN SEE A= e
—— S S NN SN S
W 2G+3G M 4G W 5G W 4G+5G
Capacity < 200 Mbps <1.5Gbps 1to 5 Gbps 5 to 20 Gbps
Interface GE N x GE / 10GE 10GE 2x 10GE / 25GE
Tra nsport Sync Frequency Frequency, time and Frequency, time and Frequency, time and phase
Evolution phase phase
Backhaul MW/Fiber MW/Fiber MW/Fiber MW/Fiber/IAB
Fronthaul - - (CPRI) CPRI/eCPRI CPRI/eCPRI

5G deployments only increase spectral efficiency with ~20%, so more spectrum and
denser site deployments are needed for capacity growth
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ENHANCED MOBILE BROADBAND

Initial growth on LTE/LTE-A before giving way to 5G

Mobile traffic is still growing rapidly: Global mobile data traffic (EB per month)

=  Growth from 28 EB/month in 2018 to 131 140
EB/month in 2024, 30% CAGR (4.7x)

120

= Total fixed data traffic grows only with 22%
CAGR (3.3x).

100

80
5G starts to contribute in earnest to traffic volume by

2021-2022: 60
= Main growth on LTE/LTE-A until 2022, then this 40
will start to saturate. 2G/3G/4G

=  Needs much more spectrum to be available and
deployed (especially mid- and high-bands).

. . 2014 2016 2018 2020 2022 2024
= Needs much denser site deployments to deal with

worse propagation of high-bands.
From: Ericsson Mobility Report, June 2019
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Hours Spent per Day, USA

ENHANCED MOBILE BROADBAND

What's driving the traffic growth?

We're getting addicting to the small screen... watching ever more (and higher definition) video

Daily hours spend with digital media per adult user Mobile data traffic by application
8
¥ Video
Audio
6.3 B Web browsing
5.9 [ Social networking
54 56 M Software download and update
4.9 5.1 [ Other segments
B P2P file sharing
4.3 36
, o 33
3.7 23 26 238
30 3.2 m 1.6
2.7 0.4
[ 0.4 |
0 . 0. ¥ B
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2018 2024
28EB 131EB
m Other Connected Devices = Desktop / Laptop = Mobile per month per month
From: Mary Meeker, Internet trends 2019, June 2019 Adapted from: Ericsson Mobility Report, June 2019
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5G USE CASES

More than just Enhanced Mobile Broadband

Enhanced Mobile Broadband 4'\ Ethernet port
Large scale & speed migration

many end-points Gigabytes in a second . 10GE is the new 1GE

Automation & o e 100GE is the new 10GE
new protocols

|||<e S R Smart Home Building

\ Work and Play in the Cloud

Augmented Reality

Industry Automation

Timing and
synchronization
becomes very

Future IMT e" D"‘"“g Ll / critical

Massive machine type Ultra- rellable and low Iatency
communications communications

Voice

Mission critical application

Smart City
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' MAKING INDUSTRY SMARTER: PORTS & SHIPPING
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5G BUSINESS CASE
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5G regional subscriptions forecast 2019-2025 [ 1 |
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5G ROLLOUT ROADMAP

Figure 14: Earliest expected 5G commercial launch dates (includes mobile or FWA, includes limited
availability launches)

B Launched
W 2019
W 2020
W 2021
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