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Executive summary 3

This study examines licensed and unlicensed terrestrial wireless spectrum in
15 leading markets

Markets covered in the study

U Reglon

= CTIA commissioned Analysys Mason to produce an updated analysis on total
terrestrial wireless spectrum (licensed and unlicensed) in different markets

= The study provides an update to Analysys Mason’s report on ‘Comparison of total ITU Region 1 France
mobile spectrum in different markets’, prepared for CTIA in June 20201 E—
The study covers a revised list of 15 leading markets across all three ITU regions (see Italy
table opposite), and captures licensed and unlicensed mobile spectrum availability in:2 Saudi Arabial
— low bands (below 3GHz) Spain
— mid bands (between 3GHz and 7GHz) Rt
UK
— high bands (in the millimeter-wave (mmWave) region)
ITU Region 2 Brazilt
Current spectrum assignments are included as well as planned future assighments Canada
that are expected to take place within the next five years3 US
Data is based on the most recently published information available from national ITU Region 3 Australia
regulatory authorities (NRAs) and relevant government agencies: China
— this has been supplemented by other sources where appropriate (for example, Hong Kong
WRC and ITU documentation, information provided by regional spectrum Japan

organizations such as APT and CEPT, and standards organizations such as
ETSI and 3GPP)

South Korea

1 https://mma.prnewswire.com/media/1198471/Final_report_for_CTIA_Analysys Mason.pdf?p=pdf

2 While there is no set rule for dividing between low-, mid-, and high-band spectrum, we have chosen dividing lines that best reflect the recent
assignment decisions made by policymakers with knowledge of forthcoming 5G service deployments. For example, we selected 3GHz as the dividing
line between low- and mid-band spectrum. The 2.5GHz band (first assigned about two decades ago) shares many of the same characteristics of the
identified mid-band spectrum (e.g., large bandwidth, use of time division duplexing, and propagation characteristics), and could therefore properly be
grouped with mid-band spectrum as well. The focus of this report is on evaluation of more recent and future spectrum assignment decisions

3 g . . . ..:
We generally exclude spectrum that has been consulted on but no specific timeline for assignment has been proposed e**J ana Iysys

4 New market covered in this study (not included in our previous report) .. mason


https://mma.prnewswire.com/media/1198471/Final_report_for_CTIA_Analysys_Mason.pdf?p=pdf

Executive summary 4
Key findings

Low bands

* The US currently leads the benchmark countries in terms of licensed low-band spectrum, with a total of 752MHz available

= Within the next five years, three other countries are expected to overtake the US, which will trail these leading countries by 70MHz on
average

= Other countries that have plans to release licensed low-band spectrum will add 105MHz on average, while the US plans to add up to
28.5MHz

Mid bands
= With 270MHz, the US trails the leading three countries in terms of licensed mid-band spectrum, by 530MHz on average

= Within the next five years, other countries will continue to lead the ranking. The US will have 450MHz of licensed mid-band spectrum
available, trailing the leading three countries (excluding China) by 415MHz on average®

= The US currently leads in terms of unlicensed mid-band spectrum with 1905MHz available, including the entire 6GHz band. This is around
double the amount available in the UK, Hong Kong, Japan, Australia, France, Germany, Spain, and Sweden, and nearly six times more than
China

= Only two out of the 15 benchmark countries plan to make more unlicensed mid-band spectrum available. The US is the only benchmark
country which has made unlicensed or lightly licensed spectrum available in the 3.3-4.2GHz range

High bands
*= The US is second to Australia in terms of licensed high-band spectrum, with a total of 4950MHz available
= Within the next five years, five other countries are expected to overtake the US by an average of 1930MHz

= Across the mid and high bands, the US today has made over three times as much unlicensed spectrum as licensed spectrum available
(16 505MHz of unlicensed spectrum vs. 5220MHz of licensed spectrum)

Note: average figures rounded to the nearest 5MHz; * If China is included, then the average gap is 735MHz instead of 415MHz. e
(China is considering whether/how to use the 6GHz band for mobile, though no definitive approach or timeline has been e°°; ana Iysys
8867848739-313 announced. We understand that China has considered making the full 6GHz band available for mobile on a licensed basis.) .‘ mason
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Low bands

The US currently leads the benchmark countries in terms of licensed low-band

mobile spectrum
Licensed low-band spectrum currently assigned for mobile use Unlicensed low-band spectrum currently assigned for mobile use
(total MHz) (total MHz)

us 7521 29 780 France

UK 6652 Germany

85 750\
clof] 719

Brazil 629 r N\ Italy
Canada 7183 The US completed the | o\ i Arabia
auction of EBS
Saudi Al’abia 710 (25GH2) Spectrum in Spain
Sweden 630 =0l 710 August 2022, assigning Sweden
Australia 690 20 710 | @n additional 28.5MHz UK
of spectrum for mobile ]
Germany 690 use Brazil
China 6824 - Canada
Japan 6015 60° 661 . us
Hong Kong 583 700] 653 Countries which have Australia All countries have made
France 6407 assigned licensed low- China the same 84MHz (2400-
al o band spectrum in the Hone K 2484MHz) of low-band
aly past two years have ong Hong spectrum available for
Spain 580 58] 640 made 65MHz available Japan unlicensed use
S. Korea 3908 L on average S. Korea

- Assigned as of 2020 (included in our previous report)
I Assigned since 2020 (new since our previous report)

- Assigned as of 2020 (included in our previous report)
Assigned since 2020 (new since our previous report)

1 This includes 30MHz of spectrum for use by ancillary terrestrial component (ATC) services (in April 2020, the Federal Communications Commission (FCC) authorized Ligado Networks
to deploy a low-power nationwide terrestrial network in the 1526-1536MHz, 1627.5-1637.5MHz, and 1646.5-1656.5MHz bands); 2 This includes 16.6MHz of ‘shared access’
spectrum in the 1.8GHz and 2.3GHz bands which is available for local licensing (of which 2L0MHz was not included in our previous report). Additionally, the full 2.5GHz band has been
assigned, but 15MHz is restricted (a consultation to change this to 10MHz is currently underway, and this change is reflected in the chart); 3 Note that we have excluded the 100.5MHz
of mobile satellite radiocommunication service (MSS) spectrum in Canada which is available for ATC use in the 1525-1559/1626.6-1660.6MHz and 1610-1626.5/2483.5-
2500MHz bands (since we understand that this spectrum is primarily held by MSS operators); # This includes 20MHz in the 2.3GHz band that was not included in our previous report;

5 This includes 31.2MHz of personal handy-phone system (PHS) spectrum in the 1884.5-1915.7MHz range; ¢ 20MHz (2575-2595MH?z) is for mobile/fixed communication in rural
areas and for local private 5G; 7 40MHz (2575-2615MHz) is for private use; 8 There is 20MHz less in the 850MHz band vs. our previous report (CDMASO0O shut-down) and 10MHz less
in the 1800MHz band

Source: NRAs, Analysys Mason



Low bands

In five years, the US may be overtaken by a handful of countries (such as Saudi
Arabia, Brazil, and Canada) as further low-band licensed spectrum is assigned

Currently assigned spectrum and planned future assignments of
licensed low-band spectrum suitable for mobile use (total MHz)

Saudi Arabia 710 2301 940
Canada 718 1002 818
Brazil 719 802 799
us 780
UK 750
France 640 1074 747
Japan 661 80° 741
Hong Kong 653 706 723
Sweden 7107
Australia L1 ( Other than the US, A
Germany 690° countries with plans to
China 682 assign licensed low-
Spain 640 -2010 60| band spectrum within
Italy 640 the next. five years are
S. Korea 390 15011 540 pering o make
[ | Currently assigned Planned future assignment  \_ on average

France
Germany
Italy

Saudi Arabia
Spain
Sweden
UK

Brazil
Canada
us
Australia
China
Hong Kong
Japan

S. Korea

Currently assigned spectrum and planned future assignments of
unlicensed low-band spectrum suitable for mobile use (total MHz)

[ | Currently assigned Planned future assignment

1This includes 10MHz in the 400MHz band (for specialized radio network for civil entities), 70MHz in the 600MHz band, 40MHz in the 700MHz band, 80MHz* in the 1500MHz band, and
30MHz of ATC spectrum in the S-band (1995-2010/2170-2185MHz), which will be made available for air-to-ground use, with the option to upgrade for IMT use in the future;
2 This includes 20MHz in the 850MHz band and 80MHz* in the 1500MHz band; 2 This includes 80MHz* in the 1500MHz band; 4 90MHz in the 1500MHz band, no further update on
15MHz in 700MHz SDL, and 1.6MHz in 2.1GHz following removal of guard band; > 60MHz in 2.1GHz and 20MHz in 2.5GHz are being considered for dynamic spectrum sharing; © 70MHz in
the 600MHz band (for indoor use) was not acquired in the auction held in October 2021 (the spectrum has been reserved and is available for release to the market subject to expression of
interest from the industry); 7 91MHz in the 1500MHz band is due to be assigned, but no timeframe has been announced yet; 8 We have excluded 50MHz of ATC spectrum in the S-band
(1980-2005/2170-2195MHz), which must be used in conjunction with MSS;° Germany has decided not to assign 15MHz in the 700MHz band until a later date; 1° 20MHz in the 2370-
2400MHz band to be assigned for private 5G networks; 40MHz in the 1500MHz band is also being considered for assignment but no timeframe has been specified; 11 40MHz in the
700MHz band, 30MHz in the 800MHz band, and 80MHz in the 2300MHz band

*Reduced from 91MHz (the full extended L-band) to account for guard bands etc.



Low bands

The 600MHz band, the L-band, and ATC spectrum around 1-2GHz are being
considered for mobile use in certain countries, with significant variations by region

Further low-band spectrum at the early stages of consideration for mobile/IMT harmonization or allocation
04 05 06 07 08 09 10 11 12 13 14 15 16 1.7 18 19 20 21 22 23 24 25 26 27 28 29 3.0 GHz

Band: 600MHz

The 600MHz band has already been identified for
mobile/IMT use in certain countries. Saudi Arabia
will make the band available for mobile use
shortly. Hong Kong auctioned the band for indoor
use in October 2021, but no spectrum was sold
(the spectrum has been reserved and is available
for release to the market subject to expression of
interest from the industry). India auctioned the
600MHz band in August 2022 but received no
bids. Many other countries are monitoring
international developments (e.g., the transition of
consumer viewing habits from digital terrestrial
television to other platforms)

The 470—960MHz band will be considered for
mobile use in Region 1 at WRC-23, and there is
broad support from mobile network operators
(MNOs) for a co-primary mobile allocation in the
600MHz band in Europe. However, time would be
needed to change use of this band in Europe from
broadcasting to mobile

The US and Canada are the two markets that have
made the 600MHz band available for mobile use
to date (both using a 2x35MHz band plan in the
617-652/663-698MHz range)

8867848739-313

Band: 1300-1350MHz

This band is currently
allocated for radionavigation
and radiolocation

Resolution 250 from WRC-19
proposes a preliminary
agenda item for WRC-27 on
land mobile systems in the
1300-1350MHz band

In the US, the band is
currently used primarily for
federal radars, with some
minimal non-federal radar
use, and is under study by
the Federal Aviation
Administration, the
Department of Defense, and
the Department of Homeland
Security for sharing with
wireless services. These
agencies are examining the
feasibility of auctioning
50MHz (1300-1350MHz) by
2024

Source: Radio Regulations, NRAs, Analysys Mason

Band: 1427 -1518MHz (L-band)

Four markets within our
benchmark group (Germany,
Italy, Japan, and the UK) have
already assigned portions of the
L-band for mobile use

Four markets (Canada, France,
Saudi Arabia and Brazil) have
plans to assign the entire band
for mobile use

Other markets (Spain and
Sweden) are considering making
available some, or all, of the
band for mobile use, and in
some cases determining
assignment mechanisms

Some markets (such as
Australia) have no current plans
to assign the L-band for mobile
use, but are monitoring the
situation

Key: US

Band: ATC bands

Several MSS bands may be made
available for ATC use:

= MSS: 1525-1559/1626.6-
1660.6MHz

= Extended MSS: 1518-1525/1668-
1675MHz

= S-band: 1980-2010/2170-2200MHz

= Big LEO: 1610-1626.5/2483.5-
2500MHz

Saudi Arabia, Brazil, and Australia are all
at varying stages in the assignment
process of issuing terrestrial rights of use
in the S-band. Australia is also planning a
review of the use of the extended MSS
band. However, in several cases, ATC
spectrum is only available for use by
satellite operators in conjunction with
MSS use (as opposed to being available
for MNOs)

The US and Canada already have ATC
assignments in certain bands (MSS and
Big LEO for Canada, and MSS for the US)

Rest of world



Executive summary
Low bands
Mid bands
High bands

C':
®® ¢ analysys
8867848739-313 e Mason



Mid bands

10

The US currently has more unlicensed mid-band spectrum available for mobile use
than any of the other benchmark countries, but lags on licensed spectrum

Licensed mid-band spectrum currently assigned for mobile use

(total MH2)

Japan

UK

France
China

Hong Kong
Germany
Saudi Arabia
Spain

S. Korea 1007 380

Sweden
Italy
Brazil

us
Australia
Canada

<{0lo] 1100

The US is making progress in\
licensed mid-band spectrum
and has made available
100MHz of licensed spectrum
in the 3.45-3.55GHz range,
70MHz in the CBRS band (Tier
2 PALs)12 and 100MHz in the
3.7-3.98GHz band. However,
this amount remains behind

\that of other leading cou ntrles)

Other markets (e.g., in Europe)
are still considering how to
assign the upper 6GHz band

(see next slide)

I Assigned as of 2020 (included in our previous report)

- Assigned since 2020 (new since our previous report)

Unlicensed mid-band spectrum currently assigned for mobile use

(total MHz)

us

Brazil
Saudi Arabia
Canada

S. Korea
UK

Hong Kong
Japan
Australia
France
Germany
Spain
Sweden
Italy

China

500

500

500

500

480
480
480
480

—45 1905
1200 1780
1200 1755
1200 1730
1200 1680
1080 (° The US has assigned
1080 | nearly 2GHz of unlicensed
1060 mid-band spectrum for
1030 | mobile use; this includes
935 the entire 6GHz band. In
April 2020, the FCC
935 adopted unlicensed
935 standard-power and low-
935 power indoor use rules for
the 6GHz band, intended
to protect licensed
incumbent operations
Jrom harmful interference

J

I Assigned as of 2020 (included in our previous report)

Assigned since 2020 (new since our previous report)

1 This includes 300MHz (4.6-4.9GHz) for local 5G; 2 This includes 400MHz (3.8-4.2GHz) of ‘shared access’ spectrum which is available for local licensing; 2 This includes 200MHz
(3.8-4GHz) using trial licenses for private use; 4 This includes 100MHz (3.3-3.4GHz) of shared indoor spectrum; ® 100MHz (3.3-3.4GHz) for indoor use only; ® 100MHz (3700~
3800MHz) is for private local use; 7 100MHz (4.72-4.82GHz) for private 5G; 8 40MHz (3.76-3.80MHz) for local permits; © This is larger than in our previous report as it
encompasses the whole licensed band as opposed to the channels; 1° This includes 100MHz (5.25-5.35GHz) that was not included in our previous report; 11 This is larger than in
our previous report as it encompasses the whole licensed band as opposed to the channels; 12 The CBRS band consists of three tiers of use: incumbent (Tier 1), priority access (Tier
2) and general authorized access (GAA) (Tier 3). We have counted the 70MHz of priority access licenses (PALs) as licensed spectrum because it is technically licensed, however it
could be excluded altogether and treated as an entirely different category given the lower power limits and government (Tier 1) preemption in place in this experimental system.

Source: NRAs, Analysys Mason
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In five years, the US is expected to continue to lag behind the other benchmark
countries in terms of licensed mid-band mobile spectrum

Currently assigned spectrum and planned future assignments of
licensed mid-band spectrum suitable for mobile use (total MHz)

China 1200 1660
Japan r [
UK China is considering
whether/how to make the 6GHz
S. Korea 320 700 band available for mobile use.
Brazil 360t 660 We understand that this band
Saudi Arabia 200 600 may be assigned on a licensed
Australia 3752 600 basis, b.ut ng definitive approach
or timeline has been set
France —80 590 -
Hong Kong [ The US is planning to make a second
Canada Ao} 250 450 tranche of 180MHz in the 3.7-3.98GHz
us BB 180 450 band available. Congress has also
Germany instructed the Department of Defense
} to study future use of the 3.1-3.45GHz
Spain band. Other countries with plans to
Sweden assign licensed mid-band spectrum
ltaly within the next five years are planning to
L make 265MHz available on average* )

| Currently assigned
Planned future assignment

Note: The analysis presented on this slides includes some minor changes compared to our previous report in terms of

Currently assigned spectrum and planned future assignments of
unlicensed mid-band spectrum suitable for mobile use (total MHz)

us

Brazil
Japan
Saudi Arabia
Canada

S. Korea
UK

Hong Kong
Australia
France
Germany
Italy

Spain
Sweden
China

1905
1780

10603

1755

1760

455

325

1080
1080
1030
935
935

935
935

480

1730
1680

( The upper 6GHz band )
(6.425-7.125GHz) is to
be considered at WRC-
23 for mobile/IMT use
in Region 1 (Europe,
Middle East, and Africa),
while the 7.025-
7.125GHz band will be
considered globally )

935

.

[ | Currently assigned
Planned future assignment

the classification of guard bands (e.g., 3.8-3.81GHz in Sweden and lower 6GHz in European countries)

1 100MHz (3.7-3.8GHz) to be used for private networks; 23.8-4.0GHz is for local area networks; 3 100MHz (4.9-5GHz)

is also being considered as a candidate band for 5G; 4 This average excludes China

8867848739-313 Source: NRAs, An

alysys Mason

ooty
s analysys
e Mason



Mid bands 12

3.4-3.8GHz is the main range for licensed mid-band mobile spectrum, however, this
has been expanded to 3.3-4.2GHz (and 4.5-5.0GHz) in several countries

Currently assigned spectrum and planned future assignments of mid-band spectrum suitable for mobile use (band plan)

8867848739-313

30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 7.0 7.2 GHz
France | I . I
Germany ] I . I
Italy I I
Saudi Arabia | I I
Spain I I ]
Sweden I B I . I
UK | [ | I I
Brazil I I I
Canada [ I I I
us [ I I
Australia H I I I I
China [ ] I [
Hong Kong [ ] || I I
Japan [ | I . ]
S. Korea I [ | I I

Licensed
- Currently assigned

Planned future assighment

The US is the only market in the benchmark group which has
made unlicensed (or lightly licensed) spectrum available in
the middle of key mid-band spectrum bands?

Unlicensed

- Currently assigned

Planned future assignment

We understand that China has considered making the entire 6GHz
band available for mobile use on a licensed basis (see slide 14)

1 70MHz of licensed spectrum in the 3.55-3.65MHz range was auctioned on a regional basis (with the specific frequencies

assigned varying by region); the entire CBRS band (3.55-3.7GHz) is available for general authorized access (GAA) (Tier 3) use
on an opportunistic (lightly licensed) basis. For the purposes of our analysis, and as noted in the footnote on slide 10, we have
counted 70MHz as licensed and 80MHz as unlicensed. Source: NRAs, Analysys Mason

ooty
s analysys
e Mason



Mid bands

13

The 4.4-4.99GHz band is of growing interest for mobile use - it has already been
assigned or is planned/considered for assignment in several countries

Further mid-band spectrum at the early stages of consideration for mobile/IMT harmonization or allocation

3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4.0

Band: 3.1-3.45GHz

The 3.4-3.8GHz band is currently the main mid band used for 5G globally.
There is potential for the bottom of this range to be extended downwards to
3.3GHz, and the 5G 3GPP specifications (bands n77 and n78) already
incorporate the 3.3-3.4GHz range

The 3.3-3.4GHz range is currently identified for IMT in select countries in all
three regions through footnotes:?!

= |t will be discussed for wider IMT identification in Regions 1 and 2 at
WRC-23

= We understand that this is supported by the ATU and AMSG, but not the
European Conference of Postal and Telecommunications Administrations
(CEPT)

= To date, the 3.1-3.45GHz band has been made available for mobile use
in Taiwan, China, Hong Kong, and Brazil

= Inthe US, Congress has instructed the Department of Defense to study
future use of the 3.1-3.45GHz band for IMT/mobile use

4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0 GHz

Band: 4.4-4.99GHz

The 4.4-4.99MHz band has been allocated for mobile use globally and has
been identified for IMT in certain countries. It will be studied for wider
mobile/IMT use at WRC-23

Four markets within our benchmark group (South Korea, Japan, Hong Kong
and China) have already licensed part, or all, of this band

Brazil has plans to release spectrum in this band in the next few years, while
other countries (such as Australia and Canada) currently have no plans for
this band, but are continuing to monitor it

Key: US Rest of world

1 Footnote 5.429B for Region 1 (over 30 African countries), 5.429D for Region 2 (several countries oo
in South America, including Brazil), and 5.429F for Region 3 (seven Asian countries, including e®" g Qnolysys
8867848739-313 India, Indonesia, and Pakistan). Source: Radio Regulations, NRAs, Analysys Mason .‘ mason



Mid bands 14

The US has made the full 6GHz band available for unlicensed use, and we understand
that China has considered making it available for mobile use on a licensed basis

Further mid-band spectrum at the early stages of consideration for mobile/IMT harmonization or allocation

5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 GHz

Band: 5.925-7.125GHz Band: 7.125-8.5GHz

The full 6GHz band (5.925-7.125GHz) is now available on an unlicensed basis in several countries in our benchmark group In all regions, the 7.125-8.5GHz

(Saudi Arabia, Brazil, Canada, the US and South Korea). band is currently fully allocated for

I h i he | 6GHz band (5.925-6.425GH lyi I ilabl li d basis: fixed and mobile use; however,

n other countries, the lower z band (5. -6. z) only is currently available on an unlicensed basis: other primary allocations are also

" |n Europe, the European Commission adopted a decision in June 2021 on harmonization conditions for the use of the present in this band
5.945-6.425GHz band on an unlicensed basis. The approach to the upper 6GHz band is still being considered This band is currently unavailable

for mobile broadband (and is not
on the agenda for WRC-23), but is

= Hong Kong released the lower 6GHz band for RLAN use in April 2022 starting to be investigated for
potential assignment in the future
for mobile use. We understand that

= Australia allowed the use of radio local area network (RLAN) devices in the lower 6GHz band in March 2022

= Japan released the lower 6GHz band for Wi-Fi use in September 2022

In these countries, the upper 6GHz band (6.425-7.125GHz) generally remains under consideration. The upper 6GHz band some preliminary feasibility

is to be considered at WRC-23 for mobile/IMT use in Region 1 (with 7.025-7.125GHz to be considered globally). Due to analysis is taking place

the replanning needed, some regulators do not expect the upper 6GHz band to become available before 2030 .
At a recent spectrum conference in

China is considering whether/how to use the 6GHz band for mobile, though no definitive approach or timeline has been set. Europe, Qualcomm stated that it

(We understand that China has considered making the full 6GHz band available for mobile use on a licensed basis.) considered this to be a key band

for mobile use going forward

l'n.
e® s analysys
8867848739-313 e MaAson
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High bands
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The US is currently a global leader in terms of the amount of both licensed and

unlicensed high-band mobile spectrum

Licensed high-band spectrum currently assigned for mobile use
(total MH2)

Australia
us
Germany
S. Korea
Japan

UK

Hong Kong

Brazil The US has assigned licensed

France spectrum for mobile use in the
italy 24GHz, 28GHz, upper 37GHz,
39GHz and 47GHz bands (see
Sweden later slide for band plan)
Saudi Arabia
Spain
Canada

China

[ ] Assigned as of 2020 (included in our previous report)
¥ Assigned since 2020 (new since our previous report)

Unlicensed high-band spectrum currently assigned for mobile use
(total MHz)

us 14 60010

Australia 14 000 =450 14 450
France 14000
Germany 14000
Italy 14000
Saudi Arabia 14 000
Spain 14000
Sweden 14000
UK 14 000
Brazil 14 000
Canada 14 000
Hong Kong 9000
Japan 9000 The US (along with se\(eral
S. Korea 2000 othgr markets) has asglgned
unlicensed spectrum in the
China 5000 57-71GHz band

[ | Assigned as of 2020 (included in our previous report)
Assigned since 2020 (new since our previous report)

12900MHz (24.7-25.1GHz and 27.5-30GHz) is for local use; 2 Local licenses; 3 600MHz (28.9-29.5GHz) is for local licensing; * 900MHz (28.2-29.1GHz) is
for local use; ® We have excluded the experimental license awarded to Fujikura in the 66-71GHz band; © ‘Shared access’ spectrum which is available for
indoor use only, local licensing; ” 400MHz (27.95-28.35GHz) is for local licensing; 8 Currently trial licenses for private use; ® 860MHz (24.25-25.1GHz) is for
local licensing, indoor use only until 2025. We have excluded trial licenses (26.5-27.5GHz, 40.5-43.5GHz, 45.5-47GHz, 47.2-48.2GHz, and 66-71GHz),
which are available until June 2023; 1° The 37-37.6GHz band is available on a shared coordinated basis

Note: changes were made in the EU/CEPT in 2019 to extend unlicensed use of the 55-66GHz band upwards to 71GHz. This was not correctly captured for

European countries (other than the UK) in our previous report and has been corrected in the charts above

Source: NRAs, Analysys Mason
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In five years, five countries are expected to overtake the US in terms of licensed
high-band mobile spectrum by an average of 1930MHz

Currently assigned spectrum and planned future assignments of Currently assigned spectrum and planned future assignments of
licensed high-band spectrum suitable for mobile use (total MHz) unlicensed high-band spectrum suitable for mobile use (total MHz)
Japan 8250 10 750 us 14 600
Canada 6500 Australia 14 450
UK 40001 6250 France 14 0003
Hong Kong 5600 Germany 14 000
Australia Italy 14 000
us Saudi Arabia 14 000
S. Korea —1000 4000 Spain 14 000
France 3250 ~ Sweden 14 000
Germany While we are not aware of any UK 14 000
Saudi Arabia confirmed plans to assign mmWave Brazil 14 000
spectrum for mobile use in China, the
Spain Ministry of Industry and Information Canada 14000
Brazil Technology has stated it will consider Hong Kong
Italy identifying all or parts of the 24.25- Japan [ We are not aware of anyj
Sweden 27.5MHz and 37-43.5MHz bands in S. Korea definitive plans for
China a future revision of China’s Radio China further assignments of
L Frequency Allocation ) unlicensed high-band

mobile spectrum in the
L benchmark countries )

| Currently assigned
Planned future assignment

[ | Currently assigned
Planned future assignment

1 1GHz (26.5-27.5GHz) is a mix of local, shared-access licenses, and auctioned licenses for cities/towns; 2 The 26GHz (25.25-
27.5GHz) and 42-42.5GHz bands were included as future assignments in our previous report. We have now removed these,
noting the lack of progress/timeline on the assignment of these bands. We have also excluded the 50.4-52.6GHz band, which
the FCC has sought comment on for making it available for flexible terrestrial use; 3 The 66-71GHz band is also being
) . oo
considered as a candidate band for 5G P A cncllysys

8867848739-313 Source: NRAs, Analysys Mason .. mason



High bands 18

26/28GHz is the main high-band range that has been licensed for mobile use to
date, although some countries have also licensed higher frequency ranges

Currently assigned spectrum and planned future assignments of high-band spectrum suitable for mobile use (band plan)

20 30 40 50 60 70 80 GHz
France | I
Germany [ I
Italy | I
Saudi Arabia |
Spain I
Sweden | | Note: the 66-71GHz
UK [ T band received a global
Brazil - — MTicem Tioation at
Canada |
ust ] | | D | |
Australia | I |
China I
Hong Kong i |
Japan I ]
S. Korea 2 [ ]
Licensed The FCC has sought comment on potential use Unlicensed
Bl currently assigned of the 26GHz (25.25-27.5GHz) and 42— B currently assigned
Planned future assignment 42.5GHz bands for mobile. However, no definite Planned future assignment
decision or timelines have been announced
1 The 26GHz (25.25-27.5GHz) and 42-42.5GHz bands were included as future assignments in our previous report. We have
now removed these, noting the lack of progress/timeline on the assignment of this band. We have also excluded the 50.4 -
52.6GHz band, which the FCC has sought comment on for making it available for flexible terrestrial use
2 Only 1GHz is planned for assignment 0"'-'.onc| Iysys
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High bands

19

Several of the WRC-19 mmWave bands are being considered for mobile use in
specific countries, and certain NRAs have also indicated interest in sub-THz spectrum

Further high-band spectrum at the early stages of consideration for mobile/IMT harmonization or allocation

20 30 40

Band: 37-43.5GHz

The 37-43.5GHz band was identified for IMT globally at WRC-19 and it has
also received 3GPP new radio (NR) support (n259 and n260)

The US has already assigned the 37-40GHz range and Canada has plans to
auction the 37.6-40GHz range in 2024; both markets are investigating the
remaining frequencies in the full 37-43.5GHz band

Several markets are in the process of consulting on the 37-43.5GHz band,
carrying out studies or issuing trial licenses (Hong Kong, Japan, China,
Sweden, and the UK). Others have indicated they intend to begin
investigations into the band (Germany, Spain, and Brazil), and finally some
are monitoring future trends and demand (e.g., France, Australia, and Saudi
Arabia)

8867848739-313 Source: Radio Regulations, NRAs, Analysys Mason
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60 70 80 GHz

Band: 45.5-52.6GHz

The 45.5-47GHz band was identified for IMT in a selection of countries
across all three ITU regions, and the 47.2-48.2GHz band (which has 3GPP
NR support via n262) was identified for IMT in Region 2 as well as in
selected countries in Regions 1 and 3. There is potential for IMT
identification to be expanded to additional countries in the future

The 47.2-48.2GHz band has so far been assigned in the US only. Japan
has indicated that they intend to start studying this band, while Saudi
Arabia is monitoring any developments. Brazil has announced that
discussions on both bands will take place soon, and other markets (such as
Australia) are monitoring developments in both bands but have not
announced any further plans

The wider 45.5-50.2GHz and 50.4-52.6GHz bands are also of interest to
some markets (e.g., Canada and the US), and Sweden currently has trial
licenses in the 45.5-48.2GHz band
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