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“5G-based FWA can help narrow the digital
divide, which has become even more important
since the global Covid pandemic. 3GPP-based
mobile operators can bring a feasible
broadband option to rural and underserved
areas with rapid and efficient deployment of 5G
technologies. They can take advantage of
underutilized and undeployed spectrum bands
to support new and increasing demand from
residential broadband customers.”

Chris Pearson, President, 5G Americas
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“bG technology offers features like
beamforming, multi-user MIMO and support
for different numerology that aim to provide
better coverage and higher throughput to
users. In addition, new capabilities in bG core
such as application detection, device lock,
network discrimination, network slicing and
service differentiation will provide an overall
robust FWA solution.”

Anokhi Shah, Sr. Engineer, Systems
Architecture at T-Mobile
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“5G mobile operators are in an advantageous position to
provide FWA based home broadband service by leveraging
existing site and spectrum assets in conjunction with an
optimal CPE deployment strategy. Additionally, new
spectrum bands made available for 5G combined with
advancements in the RAN and CPE capabilities will further
elevate 5G FWA service driving consumer broadband
adoption across different morphologies and
demographics.”

Jatin Pikle, Member of Technical Staff at T-Mobile
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Global broadband subscription growth
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Global mobile data traffic growth

Global mobile network data traffic and year-on-year growth (EB per month) Circuit-switched voice [l Dotc — Yeor-on-yeor growth
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Mote: Mobile network data traffic also includes traffic generated by fixed wireless occess (FWA) services
! Traffic does not include DVEB-H, Wi-Fi or Mobde WiMAX ValP iz included

@ %\})

americd, W



Mobile
broadband
coverage

Fixed
broadband
access

(incl FWA)

Broadband households by 2025

=30% unconnected households

L 2.2 billion
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Share of smartphone
users who consider ICT
has helped them a lot
with different tasks in

their daily lives during
the COVID-19
pandemic

My children’s access to
education (parents)

Staying in touch with
family and friends

Doing my job
(white-collar workers)

Keeping children entertained
and engaged

Going shopping

Getting groceries

from food stores

Improving my mental health
and wellbeing

The possibility of accessing
healthcare or seeing a doctor

Keeping fit and exercising

Improving my income
and finances

— 29%

Base: Smartphone users aged 15-69 who claim their daily life is highly
impacted by the lockdown restrictions, in Brazil, China, France,
Germany, India, [taly, South Korea, Spain, Sweden, the UK and the US
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Return to office

pOSt_pa N d emic When lockdowns ease, if your employer lets you decide,
survey how would you prefer to work?

= A mix of both m Return to work premises full time = Work remotely full time

Source: GlobalData Survey*
*Poll was answered by readers of GlobalData’s Verdict community site between June 5, 2020 and March 19, 2021. A total of 3,583 of

participants were polled - all of whom worked full-time in offices pre-lockdown
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Rural population share

Urban vs
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Pros

Cons

Futureproof

Typical
speeds

Low

Main fixed broadband technologies

xDSL (copper infrastructure) Cable (coax cables)

Relatively low investment
if copper is available

Limited speeds
(dependent on copper
lengths)

Heavily asymmetrical
Heavy investment in
active equipment

(FTTH better option)
Increasing OPEX

Limited copper availability

20 to 100 Mbps DL

1lto

40 Mbps UL

Pros

Cons

Futureproof

Typical
speeds

?._-.‘\

— Relatively low investment
for passive equipment via
existing CATV

— Slightly higher speeds than
xDSL (but dependent on
distance)

— Bandwidth is shared

— Impossible to unbundle
services limits competition

— Limited availability
globally (digital-divide-
areas)

Medium

200+ Mbps DL
100+ Mbps UL

-

Pros

Cons

Futureproof

Fiber (FTTH)

— Very high speeds

— Very high and upfront
investment costs (civil
engineering, ducting, etc.)

— Deployment challenges
with permitting, often
resulting in slow time to
market

High

1 Gbps DL (and more)
1 Gbps UL (and more)




Nk
technologies

serving urban
and rural

geography

% Geography (census blocks)

70%

B60%

S0%

40%

30%

20%

10%

0%

ISP technologies serving urban and rural

62%

63%




Median speeds across ISP technologies (States: IL, WA, NY and TX)

Rural

Median download
speeds (Mbps)
— = = — [ I
P ", ] L (= (%] L e o I [
o v -] LN [ - un - (¥ [ - un
m
; -
(7]
or
(1]
(75 ]
-

FCC
Broadband
- 1] criteria
Fiber a xDSL FWA

@ %’\})

americd, W



Rural vs Urban broadband providers

percentage of population with broadband providers
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Year over year increase in household broadband consumption

GB
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234

W Average

Median

462

102021

289
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Downlink vs uplink share of tonnage

Downlink vs Uplink Tonnage

100%

95%

0%

m oyl
@

o B0%
[<Ta]

= %

: ?5‘.-'10
S

E 7%
(=

65%

6 0%

55%

S50%%

102021 202021

m Downlink  mUplink

o=V
americas) P



Spectrum

Spectrum

Considerations

FWA
considerations
for Mobile
operators

CPE Strategy




Comparison between spectrum bands

2 Miles

4 Miles

> Capacity and_
coverage
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Cell range sensitivity with Macro height

+28%
,//
,//
+46%
e
/// I
Macro antenna height (30 ~ 90 meters)
Urban > Rural
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