Intelligence

Open for Debate:
Fixed Wireless Access vs. The Metaverse

Which is the Bigger Opportunity for Operators?

28 April 2022
15:00 GMT / 16:00 CET

Head of Head of Data Acquisition Senior Economist Vice President, Technology
GSMA Intelligence GSMA Intelligence GSMA Intelligence Qualcomm Technologies, Inc.



GSMA

Intelligence

Definitive data and analysis for the mobile industry

3 G IObaI Serves over
Offices [;; 800

@Delhi @Barcelona @London organlsatlons

i Topical and i .
Extensive Timely Pinpoint
Datasets Research Accuracy

Over 30 million data Over 100 reports and Five-year forecasts
points, updated daily. exclusive analyses consistently accurate
published annually. within +/- 2.5 % of
reported data,
updated quarterly.

40,000

users worldwide

Industry
Trusted

Serving businesses across
the mobile ecosystem and
many other vertical
Industries.



GSMA

.
I n te I I I g e n ce gsmaintelligence.com @GSMAI

Definitive data and analysis for the mobile industry

The 5G FWA Opportunity

DATE AUTHOR

28/04/2022 Federico Agnoletto,

Senior Economist, GSMA Intelligence



GSMA

DALY Fixed broadband growth overview
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A Shifting mix

Fixed broadband connections by technology as a percentage of total fixed broadband connections — end of 2020

FTTP/B leads Cable leads
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Fixed broadband connections include residential and business.
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ALY FWA is popular (again)

My 5G FWA launches

As of Q1 2022:

*® 74 fixed broadband service providers
Azerbaijan ' » (the vast majority operators) had
Uzbekisian launched commercial 5G-based fixed

Austria Italy
Bulgaria Latvia
Croatia Norway
Czechia Poland
Denmark Spain

Finland Switzerland : ” wireless services across 38 countries.
Germany UK AsiaPacific

Ireland

® 16 fixed broadband service providers

Australia

Bhut: .
r ™ ey (the vast majority operators) had
I a .
Israel Saudi Arabia ona Kong, SAR China announced plans to launch 5G-based
. K i UAE : ) . .
Latin America ety IS fixed wireless services.

New Zealand
Northern Marianalslands

(B:rallzil bi Philippines . q
Sl Y T Fixed broadband service
Trinidad and Tobago Kenyd w providers (the vast majority
] Lesotho v /¥ operators)
South Africa
. . . 43 Countries
Live commercial 5GFWA network Planned commercial 5G FWA network

Status defined as Live w here atleast one operator has commercially deployed 5G FWA netw ork
Source: GSMA Intelligence
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The 5G FWA Opportunity

Targeting new FBB
usersin under-
served markets
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Targeting FBB
userswho are
looking for faster
speeds

Targeting the
enterprise
segment




FWA Regulatory Recognition

Country Regulatory Authority SO Tar.geted
Investment properties passed

380,000and

Canada CRTC Broadband Fund Fund $600 million 1,000 public institutions
ltal Government-owned infrastructure Varies (regional 1 million in initial phase
y company, Infratel tenders) 1 million (to 2021)

Government Programme for the
Spain Extension of Next Generation
Broadband; EU

€500 million (+ €400 2.2 million additional
million from EU) people by 2021

Ofcom: Rural Gigabit Connectivity, All: gigabit-capable

UK other schemes £5 billion broadband to every
household by 2025
USs FOCHRUIEN Qg 9EIUINGY [FINGL PRS2 ) eop e 700,000in 10 years

of the Connect AmericaFund
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ALY FWA cost-effective”? Number crunching

Household Surface to Building Busy hour
density cover density share

TRAFFIC DEMAND

TOTAL COST
OF OWNERSHIP

TRAFFIC SUPPLY

Underground Distance
/overground to fibre
deployment exchange

Coverage Performance Equipment

Bandwidth

requirements requirements capacity
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Traffic demand levers
). t Population density Data usage

& surface area

Building & A/-\ Market share
road density \ff
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AW Traffic supply levers

¥ — || Performance
requirements

Deployment
mode

>
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Spectrum

Equipment
capacity
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Comparing TCOs: 5G mmWave FWAVvs. FTTH
for a MNO within 10 years

Assuming holdings of 400 MHz of mmWave
spectrum and 40 MHz of mid-bands

Urban, sub-urban and rural in Europe, US and
Latin America
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Main assumptions: S00 MHz in the 26-28 GHz band, 0 MHz in the 3.5 GHz band, 30% mariket share, 10% busy howr sh

mmWave FWA vs. FTTH

When does it make sense ?

140%

120%

100%

a0%
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Urban Suburban Rural Urban SUIJUI‘DEH Rural Urban Suburban Rural
EUROPE LATIN AMERICA

0%

I Ducted - owned: standard CPE [l Ducted - owned: high-power CPE (potential)
B Aerial - owned: standard CPE [l Aerial - owned: high-power CPE [patential)

are of tratfic, 85% DL share of total residential traffic, indoor

self-mounted CPE, 1:32 fbre ihl.ei split ratia.

S uuuuuu : GSMA Intelligence analysis



mmWave FWA vs. FTTH
Sensitivity checks

[ * New ducts: @10% busy hour, high levels of market share

Traffic ] ¢ New poles: @10% busy hour, less than 30% MS in rural, 20% in suburban
demand and 10% in urban

* Shared or rented: low levels of market share and busy hour share

* When above $25k, S35k and S50k per kilometre in LatAm, Europe and the
% Civil works US and market share below 50% in rural, 30% in suburban and 15% in urban
— CAPEX * Assuming it is above $50k, S70k and $100k per kilometre, when market
share below 30% in urban and 50% in suburban

[« ODUs: hybrid strategy could improve cost savings by 10 to 15 percentage
points vs. standard indoor self-mount CPEs

Bl CPEstrategy -

* New high-power CPEs could improve cost savings in urban and suburban by
15 to 20 percentage points
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AN Y Mid-band plus mmWave FWA vs. FTTH

» Comparing TCOs: 5G FWAvs. FTTHfor a
MNO within 10 years

« Assuming holdings of 400 MHz in mmWave
and 100 MHz in mid-bands

* Urban, sub-urban and rural in Europe, US and
Latin America

When does it make sense ?

& 5G mid-band plus mmWave FWA not cost-effective

o0 | FrTH rCo |

v 56 mid-band plus mmWave FWA cost-effective
B80%
&
* | | | ‘ | ‘ | | | |
i
0%

Urban Suburban  Rural Urban Suburban Rural Urban Suburban Rural
EUROPE us LATIN AMERICA

=
#

=
P

=
Fa

B Oucted - rented [l Ducted - owned [l Aerial - rented [l Aerial - owned

Main assum ptions: 400 MHz in the 26-28 GHz band, 100 MHz in the 3.5 GHz band, 85% DL share of total residential fratfic, indoor self-mounted CPE. 1:32 fibre cables split ratio,
baseline data consumption growth, 30% market share, 10% busy howr share of traffic.
Souree: : GEMA Intelligence analysis
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Mid-band plus mmWave FWA vs. FTTH
Sensitivity checks

[« New ducts or poles: high levels of market share and busy hour share
Traffic * Shared or rented : @20% busy hour when market share > 40% in rural, 20%
demand 7 in urban and suburban
* |f high data consumption growth, FTTH cost-effective when busy hour > 10%
— and market share>30%
* When >S5k, S10k and $25k per kilometre in LatAm, Europe and the US and
% Civil works market share < 50% in rural, 40% in suburban and 30% in urban
— CAPEX * Assuming in-premise ducts can be re-used, when > $5k, $10k and $20k and

market share<30% in rural, 20% in urban and suburban

[ ¢ @200 MHz in mid-bands and 800 MHz in mmWave, 10 to 15 p.p.
j Spectrum & improvementin costsavings. @80 MHz in mid-bands and 200 MHz in

mmWave, still substantial cost savings when new ducts/poles must be built

Performance -
requirements * Assuming at least 200mbps DLand 40mbps UL, FTTH cost effective when
Open for Debate Webinar Series || 28 April2022  ducts/poles can be shared/rented 15



Intelligence Key takeaways

5G FWA is areality in many markets
e * Has demand drivers and strategic rationale
» Has technology enablers
« Has regulatory recognition

e 5G mmWave FWA go-to option for MNOs with scarce mid-
band assets when new ducts/poles needed

5G mid-bands plus mmWave FWA cost-effective for MNOs
even when ducts/poles can be rented or shared

Open for Debate Webinar Series|| 28 April 2022 16



Intelligence Read More...

Third scenario on ISP with no wireless infrastructure out in May!

Inteligence Intelligence Intelligence

' 4

The 5G FWA opportunity The 56 FWA opportunity | The 5G FWA opportunity

Disrupting th& broadband market A TCO model for a 56 mmWavVe A TCO model for a 5G FWA network using

FWA network , mid-band plus mmWave

-
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Definitive data and analysis for the mobile industry

Metaverse: A Hyped Reality

The role and opportunities for Telcos

DATE AUTHOR

28/04/2022 Radhika Gupta,
Head of Data Acquisition, GSMA Intelligence



Intelligence The buzz

Why is everyone talking about this?

GO g |e The metaverse

\ Q All El News [&] Images [] Videos [M Books ¢ More

-
-
-

Tools

facebook ) X
o 4-2,\ ‘SHN‘pBU“

00 Meta ”""""J‘
\L | b .

ACIIVISION

“or. BIZARD
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What 1S Hetav-erse The Metaverse ?

The various versions

* Number of different definitions
* Interconnected 3D worlds? 3D Internet? Merging physical and virtual world?

>
X ROBLEAX accenture

....................................

| “We believe the metaverse, an i Roblox’s CEO David Baszucki i “Metaverse Continuum” — a
embodied internet where people | ! believes“ametaverse should 11 spectrum of digitally enhanced
have immersive experiences i1 have eight features: Identity, 11 worlds, realities, and business
beyond two-dimensional screens |! Friends,Immersive, Low 1 models poisedto revolutionize

. is the next evolution in social 1t Friction, Variety, Anywhere, it life and enterprise in the next

| technology.” i+ Economyand Civility.” i1 decade

Bl sony <&InviDia  stPErBA
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What IS Hetav-erse The Metaverse ?

Defining the key elements

S0

Interconnected & : Economy -
Interoperable Safety & Security Creator and Digital

Decentralized

Scan the QR
code to find
more
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ALY Why the increased focus now?

Ecosystem & tools to support metaverse

Supported by Digital Evolution

» Covid-19 accelerated the digital transformation
» Touted evolution of internet (Web3)
« Attempt by big tech to distract audience from underlying issues?

+

Presence of key enablers:

« Connectivity - 5G networks and beyond, WiFi6, fiber, FWA
* Wearables — AR/VR/Glasses

 NFTs and Crypto

e Avatars

 Artificial Intelligence

Open for Debate Webinar Series|| 28 April 2022
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MAFEICSY |Is it all that easy?
Nothing comes without challenges

Interoperability {i}@ Education &
Adoption

M o Digital Divide ~ 3.7
“Q Safety & Security bn people

REGULATORY CHALLENGES
LACK OF BIZ MODELS
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Seizing Opportunities

The role and opportunity for telcos

Metaversemay be $800 billion marketby 2024 (Source: Bloomberg)
The marketsize of metaverse will be $1.5trillion by 2030 (Source : PwC)

Infrastructure AR/VR based ! Gaming : Create/ o
services experiences Invest Digital

| | Identity

. MEC Global XR content Niantic Planet- SoftBank services

° CIOUd : telco a"iance ' Scale AR A"|ance ! Sroup i

« Network Slicing '

« Connectivity 'T' - SI?"?I

e  Full-stack : orange” slecom é Al & Data-
i ' @Globe

ifland analytics

offering ! _
E i -~ TELUS :' E Services
delstra




The way forward...

Now might be the time to enter

ﬁThe journey has begun driven by \
tech and society

 Atrillion $ opportunity by 2030

« Enablers are here

» Challenges to overcome on the way

* Now is the time to start investigating
and foray

Open for Debate Webinar Series || 28 April 2022 25



ALY Interested in knowing more?

Scan this QR code
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TH n N K You gsmaintelligence.com @GSMAI

info@gsmaintelligence.com
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