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\ S‘ | Figure 1. Internet bandwidth at Internet exchange points, by country
) v
+20% to +100% i “ " Up to 90% increase in Voice over
Wi-Fi f t : 2
- ’ EE LRI SR ® Sep 2019 » Dec 2019 u Mar 2020 * Growth, Sep 2019-Mar 2020 (right axis)
~ Tbps %
- > |G
Wi - 12 100
Largest s_hare of the traffic Streaming services drive data
increase is absorbed by the increase. Some operators 7
+20% to +100% fixed residential network experiencing congestion *
Traffic increase - 50
consequence of -10% to +20%" * *
COVID-19 v 1| 25
lockdowns ((I I)) g B .
ot +20 to +70% increase in voice -
-
(«|||» T 5 5 koo - - nl wll ol w8 - -
l'b -
~ & & @& F & &
5 ~ -~ '\'D Q(Q‘ 'CD‘ {\Q {‘b “\ O A .',} G_)db ?'l\ CSDQ
Most operators experience ~a [ .3\ P e-b + < o & &
increased demands also on @ °<“ .\@b o
the mobile network. : _ OF
*Even higher increase for some outliers Data increase dominated by
bidirectional services. _
Higher impact in UL {) Notes: Data shows the median IXP peak traffic aggregated by country in September 2019, December 2019

and March 2020, based on public sources. Thps = terabits per second.

Source: OECD based on data from Packet Clearing House.

The ‘Lockdown Effect”: How networks have been impacted since the coronavirus outbreak.
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https://www.ericsson.com/en/blog/2020/4/networks-adapting-data-traffic-new-normal
https://www.oecd.org/coronavirus/policy-responses/keeping-the-internet-up-and-running-in-times-of-crisis-4017c4c9/
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Prevailing network performance has more than held up

Spain data

Mobile Fixed

1] 200
O

“o— ) _ ﬁ

0 1 mP_

20 B0
O — 0
1 &0
O —O)
Sep-19 Sep-20 Sep-19 Sep-20

© Download speed (Mbps)  Q Upload speed (Mbps) O Latency (ms)

Source GSMA Intelligence analysis, based on Speedtestintelligence® data provided by Ookla
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https://data.gsmaintelligence.com/api-web/v2/research-file-download?id=58621970&file=141220-Global-Mobile-Trends.pdf
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Change in time spent Percentage of consumers with
connected to broadband increased internet usage T .
9 oy yue Gowd 1
( lai d) Mo major usage change I I
Average (claime ) . ¢ e -
7 Added significant time via fixed usage 2
@ | time connected to fixed mrececsonTicantimevia reduses oIl @ledl 1
2 3] broadband increased by M Added significant time vio mobile usage I | ” ng T
g 5 p 25hr}dc|y W Added significant time via both fixed and mobile usage * * o
Z A=y oe Jasdl 1
E 4 L .o - .
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Befare crisis *

Base: Smartphone users aged 15—69 within Brazil, China, France, Germany, India, Italy, South Korea, Spain, Sweden, the UK and the US
Source: Ericsson Consumer & IndustrylLab, Keeping consumers connected during the COVID-19 pandemic (June 2828)



https://www.ericsson.com/49d4b7/assets/local/reports-papers/consumerlab/reports/2020/global-report-keeping-consumers-connected-16062020.pdf
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FIGURE 1

Cloud spend has done better than overall IT spend

YoY growth in spend, percent

mGlobal nondloud IT infrastructure B Hyperscale cloud revenues  EData center chip revenues
42% 51%

: 27%
31'% 31% 25%  18%

3% -16% -9% : -10%

|—2019 —I |— Q12020 J |— Q2 2020 J |— Q3 2020 J

Source: Deloitte analysis of quarterly and annual financial statements,

Deloitte Insights dlss | dulwdl doasl I JGE53l Oiledgie lalsil



https://www2.deloitte.com/us/en/insights/industry/technology/technology-media-and-telecom-predictions/2021/cloud-migration-trends-and-forecast.html
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Breakdown of Covid-19 impact on revenue for AT&T
02 2020. Figures are expressed as a share of overall revenue for the same period of

Aggregate change in 2020 versus pre-pandemic the prior year (Q2 2019).
levels in 2019

Five worst-hit countries®

I
[10.3% |

us UK Brazil Mexico India
W Real GOP M Mobile revenues Warner Media Wireless - Wireless - Latam. Forex Total Covid-19
*Ranked by deaths from Covid-19 as of 30 September. service handsets and other impact
Revenues = 9 months to September versus same period of 2019. GDP = forecasts for 2020
versus 2019, . .
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While the mid-band of 1-6 GHz
has been most popular (50% of
operators that have been assigned
spectrum), sub-1 GHz and above

6 GHz have accounted for 20-
30% each, underscoring a broad
distribution.

This portends a more heterogeneous
era of deploying 5G networks.
It could even apply to a single
operator, which may deploy 5G
in cities on mmWave while the
suburban/rural footprint relies on

¥ coverage spectrum below 1 GHz

Il Assignments planned [l Assignments completed and planned [l Assignments completed

B Live commercial 56 network [l Planned commercial 5G network Data as of 30 September 2020 Source GSMA In

Data as of 30 September 2020 Source

2021 al=) dlsiiall Slaisl dallell Olalssdl :GSMA Intelligence dlse - 2020 j0iww 30 Li> UL



https://data.gsmaintelligence.com/api-web/v2/research-file-download?id=58621970&file=141220-Global-Mobile-Trends.pdf
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INFORMATION INTERACTION

COMPUTATION
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ENABLERS

DIGITAL
EXPERIENCE

From channel to
human-centered design

DATA AND
ANALYTICS

Data management

architecture, and insights

CLOUD

Flexibility and
ubiquity

DISRUPTORS

DIGITAL
REALITY

Reimagining
engagement

ARTIFICIAL
INTELLIGENCE

Predict, prescribe,
augment, and automate

DISTRIBUTED
PLATFORMS

Distributed trust, assets,
and connectivity

HORIZON NEXT

AMBIENT
EXPERIENCE

Transparent,
ubiquitous interfaces

EXPONENTIAL
INTELLIGENCE

Symbolic, deep, and
broad reasoning

QUANTUM

Exponential
computation

ENDGAME

b > SIMPLICITY <

> OMNISCIENCE <

> > ABUNDANCE <

FOUNDATION

BUSINESS OF TECHNOLOGY

Evolution of the
IT function

Deloitte Insights dow | dJS)l L>



https://www2.deloitte.com/us/en/insights/focus/tech-trends/2021/macro-technology-trends.html
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Intelligent edge
Racing to the edge

As technologies mature and combine,
tomorrow’s internet will dwarf today’s.

$1ZB By 2021

5G, hyperscale cloud, and other
edge techs will drive a $128 market
(growing at 35% CAGR).

70% By 2023

70% of enterprises will be
using the intelligent edge.

$16B By 2025

The edge data center market
will reach $168.

Vehicles, VR, and the Internet of
Things—faster, cheaper, more secure,
and paving the way for the Fourth
Industrial Revolution.

Cloud migration

For cloud computing,

a sunny forecast

Amid lockdowns, COVID-19 made

cloud a rare focus of growth. Soon it
will be standard.

45 In2020
Total IT spend down 10%,
hyperscale cloud revenue up 25%,
dloud chip sales up 45%

2 Cloud internet traffic doubled 2019
X volume during the pandemic.

30% In 2021
Cloud revenue will grow >30%
annually through 2025,

$1508 1™
Hyperscale capital spending

will top $150 billion.

The more the cloud grows, the
more space there is to mine it for
value creation.

5G‘and health
Facts versus fears

New 5G cellular networks use far less
energy than radio or TV and present
no proven health risks. But some
people still fear it causes cancer and
spreads COVID-19.

13%to  Public perception
36%) 13% to 36% of peaple in
14 countries believe 5G
presents health risks.
Wans
Power output
56 hase station: 100-200 Watts
TV and FM radic: 100,000 Watts
AM radio: 500,000 Watts

FM radio and TV expose people to
5 times the radio energy they
absorb from cellular.

5G actually uses less transmitting power
than 4G. Clear, consistent messaging
will be necessary to overcome myths
about its danger.

2021 pls deallall

The“ciig/ital athlete
A new peak for performance

-~ -

Women in sports
Ready for the spotlight

Open RAN
Proprietary no more

Athletes everywhere are finding a new
edge in data and analytics. How can
sports benefit effectively—and ethically?

$5 0 0 M ;:Df]or::linn lost to injuries

inthe NFL alone.
3 K Since 2014
3,000 sports tech deals.

$1 5 0 B gljt[rtﬁzs:ors betting will

reach $150 billion.

Advanced mobile services will rely on the
flexibility of open, virtualized Radio
Access Networks (RAN).

70 By 2021
+ More than 70 open RAN trials

active, doubling current activity.

800 /0 By 2023
80% of core wireless netwark
deployments will be virtualized.

Women's sports still trail men’s sports in
market value—but they're growing faster
and targeting the $1 billion mark.

8 4cy 84% of sports fans want to
0 watch at least ane women's sport.

e 019 Women's World L
p
football final had 22% more
USviewers than the 2018 Men's
World Cup final.

1 0 By 2025 Men's Women's
X Open RAN share of the RAN market

may grow 10 times or more. Keys to growth: more investment, more

content, more stories, higger venues. Leagues will need new policies built on
History repeats itself as closed gives way a foundation of openness and trust.

to open and hard gives way to virtual.

(deloitte.com) 2021 sl=) (TMT) &s3laidly bailwgllg LisoJaiSl olis olgasl



https://www2.deloitte.com/content/dam/insights/articles/US93838_TMT_Predictions_2021/93838_TMT-predictions-2021-infographic.pdf

High
Cross-cutting
technologies
Industry Multiple
appllcability |ndustr|es or
horizontals
Niche

Low
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Circle size =
momentum

Next-generation ﬁ:{aplied 2018-20
computing . .
Trust
Distributed
infrastructure

architecture
Future of connectivity

Next-level process
automation and

. virtualization

Future of clean

Future of programming

Bio Revolution .

Circle color =
momentum
compared with

Nanomaterials

technologies 201518
e Higher
® No change
® | ower
Fundamental Market-entry Industry
research stage adoption
Technical High
maturity
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https://www.mckinsey.com/business-functions/mckinsey-digital/our-insights/the-top-trends-in-tech
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Networks Autonomous Borderless Synchronous Virtual experience
redefined commerce workplace care economy

Three in four value Six in 10 believe Working remotely

Six times more
network resilience automated delivery will be the new

Of VR users, 7in 10

consumers in the think that virtual

and say internet drones or fleets of normal, according US expect to use symbols will drive

connectivity is most driverless cars might to 6 in 10 workers. real-time online status rather than
critical during such replace delivery

health consultations
than during 2019.

physical ownership
a crisis.

of goods, and that
social VR will help

ease isolation.
S| 5 | S
- iyt R ||

Base: Smartphone users aged 15—69 within Brazil, China, France, Germany, Indig, Italy, South Korea, Spain, Sweden, the UK and the US
Source: Ericsson Consumer & IndustrylLab, Keeping consumers connected during the COVID-19 pandemic (June 2828)

people.
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https://www.ericsson.com/49d4b7/assets/local/reports-papers/consumerlab/reports/2020/global-report-keeping-consumers-connected-16062020.pdf
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Which sectors do telecoms operators see as the largest revenue
drivers for services beyond connectivity over the next five years?

services
0il and gas -
Agriculture -
Mining - m

Scores reflect where a given sector was ranked 1st or 2nd in revenue potential by operators (n=100). 2021 ?l_g_] ds el &I ddldl oslalasdl
Source G5MA Intelligence Operators in Focus Survey (Esmainte”igence.com)
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https://data.gsmaintelligence.com/api-web/v2/research-file-download?id=58621970&file=141220-Global-Mobile-Trends.pdf
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Considering your 5G network assets and strategy, when do you
plan standalone 5G?

Percentage of operators

0%
50%

L0%

20%
10%

o 2019 2020 Between Between After 2022 NA / no plans

2020 and 2021 2021 and 2022

2021 sle) dsiiadl O3l dwdle)l slalssl
Source GSMA Intelligence Network Transformation Survey 2020 (gsmaintelligence.com)

O Asia © Europe © Americas



https://data.gsmaintelligence.com/api-web/v2/research-file-download?id=58621970&file=141220-Global-Mobile-Trends.pdf
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Connectivity needs to be bundled with services Measuring success of loT deployments: compliance on the rise

loT revenues will triple by 2025

$906bn

-18%

G

2020 2025
B Previous forecast [l Current forecast

Percentage of respondents

Cost saving
I Revenue generation
r —

el Rcgulatory compliance

Percentage of total loT revenues

2015 2020 2025
Il Connectivity [l Applications, platforms and services [l Professional services

2353

Top three challenges among enterprises remain the same, with employee resistance on the rise

Percentage of enterprises with active loT deployment

Integrating with Security and data Cost of Employee/ Alack of Unclear Rol None of these
existing technology privacy concerns implementation internal resistance in-house skills

rnre

W z0z W 201 W 2020

2018 2020

85% 65%
58% 68%
31% 53%

2021 sle) dsiiall G3lai deallell Olalaisl

(gsmaintelligence.com)
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gﬁgﬁte of mobile internet connectivity globally Even in emerging markets, most smartphones are now running LTE
(with Africa the exception)

. daiiall SILasdl aelus doid] s le
- ; cldsg le PJL:JI 3o ‘EAIMI deoidl Slanl
- Glandl sin J JOPY-¥i |

SDG mobile impact scores

2%

2014 2015 2016 2017 2018 2019 India Brazil Africa us Europe .
B Connected [l Usage gap [l Coverage gap I LTE smartphones” [l Legacy smartphones (26 +36) [l Feature phones [ Dongles - @
51
“

Figures as of September 2020,
See wwwmobileconnectivityindexcom and Th f Mobile Internet Gonnectivity 2020 report for further detail. *Also includes 56 smartphones, though these are negligible in relation to the overall base, even in high-inc

Source GSMA Intelligenc:

28

] IS LS ol By il S e i S el o) i o g' “W%

SUSTAINABLE
DEVELOPMENT

B4 § lazanlue dlaiall o3laidl delio ooy 2015 ole iiog 7
5591 plall 2019 gle olSs ple JS (SDG) dolaiuwsall dgoiill Bl
et el elnil meaz § Cailgll pliniol gyl legdne o3 o> Tl
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(MDG) yaall sy diylal dsallell Josll dns

Affordability of entry-level phones and 1 GB of monthly data ‘

2015 M 2016 improvement [l 2017 improvement [l 2018 improvement [l 2019 improvement
For each SDG, an ‘impact score’ is calculated out of 100. A score of O means the mobile industry is having no impact at all, while
a score of 100 means the industry is domg everything possible to contribute to that SDG.
See ort

Source GSMA Inte

Sl syl

2016 2017 2018

M Entry-levelinternet phones [l 1 GB data plans

l b d on low- and middls ies (as classified by the World Bank). . . E3 3 v, .
e — ssmaintelligence.com) 2021 sle) dsiall O3laidl dwallel] ¢



https://data.gsmaintelligence.com/api-web/v2/research-file-download?id=58621970&file=141220-Global-Mobile-Trends.pdf

&3lasdly Ologleall L gleiSs diy § Ol

(2019) 3Ll drapslS3l iligglls 3133l Olahys Gl cliacel ale Ll glazol

I laidU Jg.&" K BNy 1 ;|).¢.> 449)
2025 ale o> disUI Sllasdl lis




&3lasdly Ologleall L gleiSs diy § Ol

| 9 didsW Slalxsdl - eMhiwdl 2505
" & &
S L 4
*
£
Olew 3l
B 1 performance T sustainability 1 1 energy use
W | cost B T security
100
4
11 13 10 17 I
7 10 8
80 13
: 27 .
60

% of reasons

40 :
20
44 46
0

loT Al 56 Optic QT Sen Evol P&R EC




&3lasdly Ologleall L gleiSs diy § Ol

A Slexoy 3 ALBWI Oyl - gélhiwl x5

(4
o lewdl
| 1 performance W T connectivity 1 sustainability
| energy use ®1QoS
100 - -
80 | i 39
&
2 60
b4
o
R

19
18
14 19
20
34 24 42
0
loT Vir 0SS

DD T&C STD D/BL

Al




&3lasdly Ologleall L gleiSs diy § Ol

deizill il Olazo § LW Slasdl - gdlhaiwdl 5L

L 4

£
Gl
W T performance B T connectivity T sustainability
1 energy use T QoS W | cost

" E@DE 1
17 17

80
60
40
36
29
27 18 21
0
5G NT  Fibre NS

Spec  WN CEC SN loT F

% of reasons




&3lasdly Ologleall L gleiSs diy § Ol

il Sldae § S Slalxsdl - gxlaiwdl 5L

B 1 performance B T connectivity I T user usage
M1 QoS B | cost B T security
B T productivity = | digital divide

100 g

80
. -
2 7
S 60 ek
- )
(@]
x

40

20
20
0

EUC ERD SC 5G




&3lasdly Ologleall L gleiSs diy § Ol

p3iiunall 8321 @ LS Slalxsdl - gslhiwil p5ls

P

m | performance W | connectivity W 1 user experience
1 QoS W | cost B | security
m 1 productivity w1 digital divicle
12
80 a g
W
Z 8
S . 17
W
g 60
s 11 ‘ 24 23 15
- =
=T 40 31
20 17 28 30
8 10
17 8 7

loT SP DChar SsMD  ARANR  Drone H&P Robot




&3lasdly Ologleall L gleiSs diy § Ol

* :
SHlacdaidl Slxo ol Sl - gdaiwd] 2505
Ol Slixo o (9 sldl & - & o
"o ” o * = . a
£
Sl
B T management W 1 Security 1 Meet industry needs

B Meet individual neecds m | digital divides

100 ﬂ
80
60 24 e
38 . 35
40
| 20

) ! E

0

OTT Al

BIS BRM HIS Vir CEC

-
w

% of reasons

loT T&C




&3lasdly Ologleall L gleiSs diy § Ol

oo did JS (9 8samo Ssbiaxs

o2sleSodl il oLis dolell dewesipll Sl

W User-related challenges B Regulatory challenges
W Technical challenges i1 Other (please specify)
90
80 36
70 — 43
@
o 60
2 GNC 3%
S 50 20
T TR 3% o
& 40 35 o
30 Qr 3%
20 a1 o ae
10 - 25
0

E&P SSW IE NOS UE ASW




O3laidly Sloglrall Lz olgisi dig (9 Oilalxidl

dnluoall Gl Cilin el Ll (¥ sl 030 § gailis of dadsll odn 3 Sslsll Slosleall grond oSy
:cr8lasdly Sloglaall Lizglgiss glhss COVID-19 dxil> 530 oliy

allel  53ladl  saiiall Aewdli] g5a8 e Blasll Jal o JlocYl Olunwbos Slaldll a8yl slaiwdl dganl COVID-19 dxil> oygbl

JI 3dly Juoledll Lleg 15531 dungSall Olosslly dubll Slossly eulzdl § dSiLinll e 852a)l6 :dcadyll 392all LT COVID-19 dnil> Cucdls
3laisl)  Joall 3Ll a8 8ygansn duleooill e LIS saiss doisIgl Bladll Oloss

m}qﬂ 3925 o) wgshll s3all es .o2sloSidl bl St e HSEl Glaninly Bayaz @xky lre Jazll J] olSiill COVID-19 dxile géss
).:.S| d._\g).o.“ QA).LSI).LQJ 'Q..UU..U ul LJLo.cﬂl L_)Lw..wg.o UL!: ORI 9 cl.SZ.Qg.uo Uls loo E_).“ﬂ O).LJQJ).LRU foLSZJLQ |.3.)| Lm.xe_c u;.\l;.d J|)L§uu2l.v dal=iall
cbo)il XYY LJ>L> ).Au.g.oﬂg EJ).uJ| 9A.J|).;.Q.>J ,_,Li: (o.e.u.sz.) b.\JA.> ulSLuu MlSlg ox»)l&ul L_)LLMI)M‘)I Ul.c asLall Y] .)o.).sz.” u.isz.:g REP_Y u.99
Accenture .lg5Lagi] sic dby> OLKD] U] daby Jbiws tcuxoﬂ oin jolai) diyy> SLLI U] daly s

ann..‘.:uc J.ASJ d.ug).;o LeJI JJ u_s|9.>| >0 u.ou u.cL;L:uoﬂ clS_x”g s:l.u.uﬂ uu).u| J.u: T H]| ubg]g.‘s.v." UI COVID-19 de> ) L_:).gb| °
oo dxslal odn Lle Tsy LiSas 13lg ... deoddl dlly doind deis bnyciss ol lile ud 5wyl g3e5 s3Il sl lin 8 Gogumill 4zg oo Lislaidly
el sslaibdl saiiall (b (55 o Ssdl zriiwd dawliall BlieYly syleally Sluswioall go lizoloiSill ddlho

Blgluall pac dagl opo sall 28Uy Losizall OlizoloiSill planzwd Joall goizally logSall dnilis dunyd puuti COVID-19 dnils o Slaill 3962 o] *
ALYl



https://www.weforum.org/agenda/2020/04/10-technology-trends-coronavirus-covid19-pandemic-robotics-telehealth/
https://www.google.ch/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjxj6CV_YDyAhXO3KQKHU2-D2wQFjAAegQIBRAD&url=https%3A%2F%2Fwww.itu.int%2Fmyitu%2F-%2Fmedia%2FPublications%2F2021-Publications%2FPandemic-in-the-Internet-age.pdf&usg=AOvVaw21eGhcjYU68Dpc6jDtgGAz
https://www.accenture.com/ch-en/insights/technology/tech-vision-coronavirus-trends
https://www.weforum.org/agenda/2020/04/covid-19-emerging-technologies-are-now-critical-infrastructure-what-that-means-for-governance/
https://unctad.org/news/emerging-technologies-can-foster-inclusive-covid-19-recovery
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