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SpectrumHub
Upgrading our Spectrum Insights June 18, 2024

In February, we launched SpectrumHub, our global spectrum database and we are now delighted to
upgrade this to SpectrumHub 2.0, which includes a suite of major new features:

 Latest global spectrum updates as of June 2024

* 12 more markets introduced with detailed historic pricing analysis

» Detailed analysis looking at spectrum renewal timetables and potential future costs in major markets
+ Additional price points from key secondary market transactions in the US

+ Detailed spectrum valuations for the US carriers based on actual prices paid and current market value
* Regional details of spectrum holdings and price paid for US and India

+ Easier to view breakdown of historic spectrum auction details

+ Additional information in spectrum holdings and price sections

» Other bug fixes and improvements

Clients who already have access to SpectrumHub will see these new features in the tool automatically
this morning. Clients who would like access to SpectrumHub, please contact us.
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SpectrumHub v2.0

Version 1.0

In February, we launched
SpectrumHub 1.0 in the beta
version.

We believe this new product
provides a genuinely unique
insight into the state of play
of the global wireless
spectrum market.

Version 2.0

Since the launch of
SpectrumHub 1.0, we have
had a lot of valuable client
feedback and made some

planned upgrades.

We are delighted to launch
SpectrumHub 2.0 with more
detail on more markets,
more detailed spectrum
valuations (including
secondary transactions) and
more detailed renewal
analysis.

Access & Trial

SpectrumHub, which sits

outside our regular telecoms

subscription, has been
available for free during a
trial period until June 30th
and after that it will be put
behind a separate paywall.

@ NewStreet

Broadband Insights Next steps

To complement
SpectrumHub as part of our
data analytics platform, we

launched Broadband
Insights, a bespoke and
interactive map looking at US
broadband connectivity.

For clients interested in
accessing the full database
directly, please contact Jose
Anguis

Contact information:

E: jose.anguis@newstreetresearch.com
T: +1 646 681 4603

For clients who haven't yet
accessed this product, please
also contact Jose Anguis.

Like SpectrumHub, this will
be put behind a separate
paywall shortly.
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New features: More detailed pricing analysis included for 12 new markets

In SpectrumHub 1.0, we included detailed spectrum pricing analysis by carrier and by band over time for the US, Germany, France,

Spain, Italy, the UK and India. In SpectrumHub 2.0 we now include this for Belgium, Brazil, Colombia, Indonesia, Mexico,

Netherlands, Nigeria, Portugal, South Africa, South Korea, Switzerland and Thailand, to overall cover 19 of the markets worldwide

where spectrum prices/renewals have been most important.

Country selector: Users can

select detailed pricing for new \.
Country Currency
@ Spec‘trumHub markets here Brazil usp
.
Spectrum Holdings Price
@ Selected Country Brazil | Band Type: ITU | Population: 209,306,903
Use the buttons to toggle between Spectrum Holdings, Price & License Renewal Analysis
Use filters to explore | Hover on charts for details
Bands | Click squares to highlight bands on the chart
Top Global Markets W 700 1800 I 2600
M =50 2300 M 3500
— — e 040
0.30
0.20
0.10

—_— .

2009 2010 2011 2012 2013 2014 2015

0.00 ]

700 850 1800

Algar Telecom

Claro USD 0.00 UsD 016
Others
TIM / Algar
f Wiva USD 0.38 uspoa7
a Winity UsD 0.06
{

Argentina

© 2024 Mapﬁux € OpenStrestMap

Band Class

All

. mmWave

2016

Price Per MHz Pop in USD by Carrier and Frequency Band

2300

UsD 0.04

usb 0.03

UsD 0.02

2017 2018 2019 2020

2600

usb 0.0§
UsD 0.02
usD0.04

USD 0.06

Band Type
All

*

A

License Renewal Analysis

Compare with other )}}

3500

UsD 0.00

UsD 0.00

USD 0.00

countries

2021 2022
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mimWave

UsD 0.00
UsD 0.00

UsD 0.00
UsD0.00
UsSD 0.00
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New features: Easier snapshot for each historic auction

NewStreet

A Research

In the price section for each market in SpectrumHub 2.0, by hovering the mouse over each historic auction, it is far easier to see
the details of that specific auction, i.e., the total price paid in that auction, the total MHz, and therefore the implied price in that

auction.

Country currency
‘0> SpectrumHub France - Tusp
-
Spectrum Holdings

@ Selected Country France | Band Type: ITU | Population: 66,808,380
Use the buttons to toggle between Spectrum Holdings, Price & License Renewal Analysis
Use filters to explore | Hover on charts for details
Bands | Click squares to highlight bands on the chart

Top Global Markets o s [0 200
[ L 1800 B 2600

MIEELHe 0.90

- 3 080
070
060
050
040 e
030 5
0.20

i 0.10

I~ AT

e

Band Class Band Type
- [an «| [ . /ﬁ\
Price License Renewal Analysis
0 Compare with other »

countries

[l 3300-3800 (C-Band)

Tooltip: Users can see
= more detailed historic
spectrum auction

——— breakdown

Price Per MHz Pop in USD by Carrier a

Bouygues

o Do

® 2024 Mapgox ECJ (jpenSlreelMap

Note: The table above presents the latest price among all available dafe

2000 2002 2004 2006 2008

2010 2012 2014 2016

| Higher

Carrier : Bouygues

L 3300-3800
\ Band: 900 poo (C-Band)
0.16 UsD0.15
License Expiration: 2034 }
bo14 usD0.15
Auction Date: 2018 }ms usDoi17
MHz Acquired: 20 2L U
Price Paid: USD 298M
Population Covered: 100.00%
Price per MHZ Pop: 6

usD 0.2279




New features: More detailed available on global comparisons 'Y NewStreet

A Research
Screenshot to come.....showing tooltip on the cross-market pricing analysis

Country » Currency Band Class Band Type Auction Date Global USA India

@ SpectrumHub A ~] [uso 1 [ | [(ai | 2000 2024 zr(?”g :2&2“ Pr('z(‘g /ﬁ\
- P \
([» US Band Definitions G D
Additional
Countries countries
Top Global Markets - Global MHz Price Evolution B Eeigium available in this
B Brazil O .
4.00 B colontia comparison
B e section (19
B cermany markets overall)
3.50
India
B Indonesia
Italy
3.00 Korea (Rep. of)
Mexico
Metherlands
2.50 Nigeria
% Portugal
% South Africa
% 200 Spain
% B switzerland
3 B Thailand
_§ 1.50 United Kingdom
T B us
1.00
Additional information in
0.50 the tooltip
'\ France
o.eo Band : 700
1998 2000 2002 2004 2006 2008 2010 2012 2014 Price Per MHz Pop 2022 2024 2026

License Year USD 0.7591




New features: More details about the spectrum holdings at a glance available in the Worldwide section...

NewStreet
A Research

SpectrumHub 2.0 provides a broader overview of the average national holdings based with additional fields like average MHz depth,

population covered, % of coverage and MHZ-Pop.

@ SpectrumHub

Selected Country : Portugal | Band Type : ITU | Population:

10,348,650
U

Renewal Analysis

Selert a Canintry

© OpenStreetMap

toggle between Spectrum Hol dings, Price & License

Country Band Class
Portugal Multiple values

Bands

Multiple values /ﬁ\

Spectrum Holdings Price

Additional spectrum holdings details

Population-Weighted Average MHz Holdings by Carrier. / HH

Frequency Avg Depth Population
band (Mhz) (Mm)

MHz Pop

Carrie:
armer (Mm)

% Coverage

Vodafone

NOS

0 (C-Bam

Dense Air
DIGI
(Dixarobil)

NOWO

Total MHz Paired MHz Unpaired MHz



...and in the regional spectrum markets like the US and India 'Y NewStreet
A Research
Like SpectrumHub 1.0, SpectrumHub 2.0 allows users to analyse spectrum holdings at a granular level by individual region for markets

like the US and India including paired and unpaired spectrum. However, in SpectrumHub 2.0, we now provide more details of the average
national holdings based on the aggregated regional holdings

ot Courty Band Clase Bands Average holdings: Users can see a
+» SpectrumHub All Al Multiple values All X X
. clearer picture of the national

average based on the aggregated
regional holdings

Spectrum Holdings Valuation

United States | Band Type: ITU | Population: 309,300,000

ity filt
the buttens to toggle between Holdings and Price Population-Weighted Average MH

o
AR

oldings by Carrier

Counties - All Carrier Avg. Dept  Population Coverage Mr{-lz POP N MHz  Paired MHz Un-Paired
Mm) MHz
T-Mobile 100% 12,894 4 0
3182 10 0
14 308.7 100% 4,307 14 14 4]
25 0.4 0% 10 0 C 0
308.7 100% 2149 69 69 0
37 308.7 100% 11,455 a7 0
AWS-3 12 88.7 29% 1,031 3 3 0
2600 173 3074 99% 53,145 1 0 17
3.45GHz 21 170.0 55% 3,626 12 0 2
CBRS PAL 12 38 1% 44 0 0 0
C-Band 40 207.7 67% 8253 26 0 26
ATET 700 S0 308.7 100% 15427 49 42
850 28 2599 84% 7179 23 23 4]
100% 40 0
73% 14 0
WS-3 23 295.3 95% 6,651 21 21 0
100% 30 0
99% [ 39
C-Ba 99% 78 0
Verizon 600 1% 6 0 0
700 197 2 22 0
850 89% 9y 25 25 0
-~ 1900 3006 97% 0 23 23 [
5:rv1e_p_w,«_5‘.o.5\,| ! AWS-1 37 99% 11,513 3 0
) AWS-3 19 373 2 12 0

© 2024 Mapbox € OpenStreetMap ; : - ! . 9



New features: New licence renewal analysis per country in more detail... NewStreet

A Research
In the US, where spectrum is held on freehold, the value of spectrum holdings is more relevant. However, in most other global

markets spectrum tends to be sold on a leasehold basis on 10—25-year terms and therefore operators can face expensive
renewals. In SpectrumHub 1.0, we showed when the spectrum came due for renewal, but we now add in a new section to allow
clients to be able to more easily map out future renewals in more detail, with future prices estimated based off the most recent
prices paid per band in each respective market. .
- Select the carrier

Operator Currency Band Class Band Type
@ SpectrumHub Select the country @ showcountriestist Al UsD Al Al /ﬁ\
.
- | NEW Licence Renewal Analysis tab
Spectrum Holdings Price License Renewal Analysis
@ Selected Country France | Band Type: ITU | Population: 66,808,380 A A n
Use the buttons to toggle between Spectrum Holdings, Price & License Renewal Analysis Expected Upcoming Price per MHz POP by Frequency Band Compare with » cllck to compare W|th other countrles
Use filters to explore | Hover on charts for details other countries ./
Bands
Top Global Markets W 700 M 200 2100 I 3300-3800 (C-Band)
M s00 1800 M 2600
J— — Expected upcoming prices per MHz-Pop
g - ae per country: The top chart shows the
a-Beldium -~ av 7

by year, based on the most recent price
paid

Price Per MHz POP LSD
o
v

0 I I —— | expected price for each renewing band, and
T

2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2040 2041 2042 2043 2044

— | Switch to the view by carrier
License Renewal Analysis by Frequency Band By Carrier
Band H .
;?snn M 500 2100 [ 3300-3800 (G-Band) Expectec! upcoming CPSt. _Based on )
B0 1800 B 2600 —— | renewals being done at historic costs, this

allows users to see the expected total
outlay by spectrum band and by carrier

6.0

40

|
20
- ol _

2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2040 2041 2042 2043 2044

© 2024 Mapbox © OpenStreetMap ¢

) .=' ~ o
Expected Spectrum Spending U
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...along with comparisons of expected spectrum renewal spending across different countries NewStreet
A Research

Country Band Class Band Type License Renewal Analysis

@ Include the countries of your interest [(Multiple values) +] [ v (0 v] /ﬁ\
. . . —C «
(e.g.,European countries) — 19 markets available

Select the band your interest

License Renewal Analysis per Country

I Beigium B Germany Netherlands B spain B United Kingdom
I France B aly Portugal B switzeriand
108

Expected Spectrum Spending ($Bn)

]
78
. |
5B
48

I I I I Tooltip with additional information

5
134

w
5]

=]
23]

@

Itu Member State Set: Netherlal
License Expiry year: 2029
Expected Spectrum Spending ($Bn): $1.8B
Band: 800

2025 2026 2027 2028 2029 2035 2036 2037 2038 2040 2041 2042 2043 2044
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New features: New pricing points in the US including secondary market transactions... ¢ NewStreet

A Research
There was clear demand after SpectrumHub 1.0 to be able to see additional prices to original auction prices from secondary

market transactions. We included what we believe are the most relevant ones. We also included a toggle to switch between the

“Show Original Ref Price” and “Show Latest Ref Price” tables to be able to see how recent prices paid both market-wide and by
carrier have changed over time.

Band Class Bands
a
@ SpectrumHub Al Al ﬁ

Spectrum Holdings Price Waluation

United States | Band Type: ITU

Use filters to explore | Use the buttons to toggle between

Price Per MHz Pop Over Time in USD by Frequency Band

Top Global Markets )))
Spectrum Holdings and Price
Bands | Click squares to highlight bands on the char
600 SMRS AWSH M 2300 CBRS PAL W 4Ws 3 - Unpaired
700 W 550 B aws 2600 B cBand Additional price points
700 - Firsthet 1900 W Aws4 [l 3.45GHz AWS 3 - Paired including not onIy
. e |  auctions but other
a
reference prices
2 20
-
§ 1.5 / /.
P
US National é 10
Price per MHz Pop
USD 0.5 |
00
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Price Yea o
Select by original
o« | reference price and
. . latest reference price
Price Per MHz Pop in USD by Frequency Band and Carrier Show Original Ref Price
AWS3  AWS3 CBRS ) 700-
600 700 SMRS 850 1900 AWSH AWST oti LIS AWS4 2300 2600 345GHz % CBand [l
araT (5207 | 5257 5103 sioe IS
pisH 5097 (5264 | sos SiS $i08. s023  S0es
Tvobe I I N 6 EX e s106 110 s117
uUScCellllar | §1.27 L8146 $117 [ $157 $121  $097 $070 $024  $0.89
Y Cs20 | s2co NN 260 | s20 | s058 | $100
eI T Note: mmWave valuation and pricing will be available soon
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...and more details about MHz acquired, price paid, population and transaction type

*

NewStreet
Research

Spectrum Holdings

Price Per MHz Pop Over Time in USD by Frequency Band

Click squares to highlight bands on the chart

AWS-H
B aws
B sws-4

Additional pricing points and additional important
notes in the tooltip available

Bands
600 SMRS
B o0 B 550
700 - FirstNet 1900
25
2 20
o
=
£ 15
&
10

/j

[ g

Valuation

»

Top Global Markets

B 2ws 3-Unpaired

Price
B 2300 CBRS PAL
2600 B cBand
B 3.45GHz AWS 3 - Paired

Band Type: AWS-H
Price Year: 2015
Price per Mhz-Pop: $2.64

Comments: Dish bought AWS-2 (PCS H) at auction for $0.53/MHz-POP. We value AWS-2 at the price paid for paired AWS-3

(excluding Dish's overbid)

2020 2021

2022 2023 2024 2025

0.0
2005 2006 2007 2008 2009 2010 201 2012 2013 2014 2015 2016 2017 2018 2019
Price Year
Carrier: DISH
Band: AWS-H .
Price Per MHz Pop in USD by Frequency Band and Cari Show Latest Ref Price
Auction Date: 2014 -
§00 700 SMRS 850 1900 AWSH 2600 2aschz 0 cBand loon
ATET s118 §105 50 MHZ Acquired: 10.0 5069 s104 $104
DISH §ii2 soss 053 I $072 5015  S064
T-Mobile $091 [$131 $083 S04 Population Covered: 100% s022 | 5073 $117
US Cellular 5059  S0.82 50.59  $0. PR [ SN A7 nis | SnAg
MHz POP (Mm): 3,128 . . L.
verizon 077 $i0s| so72 so3s [$100 Expanded tooltip with additional

Price Paid (Mm): 1,672

Note: mmWave valuation and pricing will be available soon .
Type: Secondary Transaction

Price per MHz Pop

$0.5300

information
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New features: New spectrum valuation section in the US

For a market like the US, where spectrum is awarded on a freehold basis, we are now very excited to be able to show the

theoretical value of each carrier's spectrum based on both the initial price they paid for the spectrum, and then also the “revalued”

price based on the most recent comparables for that spectrum band.

@ SpectrumHub

Valuation of freehold spectrum by
frequency band: detailed value of
spectrum holdings by band at the |-

total national level

US National

Price ner MHz Pan

Detailed valuation: Users can see a detailed
breakdown of each carrier's spectrum value by band
based on the most recent market prices paid for a
“marked-to-market” spectrum holding

OpenstraetMap

Valuation by Freguency Band

600
700

700 - Firsthet
SMRS

850

1900

AWSH

AWS-1

AWS 3 - Unpaired
AWS-4

2300

2600

3.456Hz

CBRS PAL
C-Band

AWS 3

Valuation by Carrier

3.45GHz

C-Band

CBRS PAL

Total

Original
Pops (Mm)

Select operator among the o oo
top 5 carriers in the US I
Spectrum Holdings Price Valuation
Original - age  MhzPops % Of Us Pops Original Band  Original Latast Latest | st Band Latest
Population n ) (hz) (Mm)  CoveredValue (,Mm) $/Mhz-Pop FoPUlation  MhzPops,, 1 (e oo o/Mhz-Pop
(Mm) . ' (Mm) (Mm) '

N3 68 21241 100% 1931 s0.91 340 23,000 45,443 $1.97
286 62 17,708 100% 19,590 s 340 21,085 41,496 $1.97
313 20 6,257 100% 6,500 $1.04 340 6,802 13,386 $197
335 14 4474 100% 3684 $0.82 340 4761 9,370 $197
313 50 15642 100% 15,692 $1.00 340 17,004 33,465 $197
N3 130 40670 100% 27131 $0.67 340 44211 116708 5264
3 10 3128 100% 1672 $0.53 340 3,401 8977 $264
286 %0 25539 99% 13,700 $0.54 338 30,409 80273 5264
N3 15 4,693 100% 2336 $0.50 340 5101 2,540 $0.50
N3 40 12514 100% 1940 $0.16 340 13,603 21,341 $1.57
N3 20 6257 100% 1918 $0.31 340 6,802 17,955 s264
313 194 60,692 100% 1299 so.1 340 65976 67,351 $1.02
335 100 32926 98% 22418 $0.68 334 33418 34115 $1.02
N3 70 21241 a7% 4586 5022 330 23,090 7491 s032
335 280 92193 98% 94114 $1.02 334 93,571 95,521 $1.02
3 50 15618 100% o227 $2.64 340 16977 44816 s264
National Value at b . Latest Value at . N

pnrege ) Mieps KOS average  Orgnal  NSTSLSS LSS FPS iz pops Latestprice (5515

P P Mhz  Price (§ M. P (Mm) (S Mm) P
28 20 561 9% 2 329 059 30 610 73 $1.27
43 16 682 15% 2 561 $0.82 51 a1z 1,189 §1.46
28 24 660 9% 2 392 $0.59 30 ns 837 $1.17
2 17 431 13 1 171 $0.40 28 468 736 $1.57
14 15 22 5% 1 52 8025 17 252 307 sin
25 14 350 13 1 kEL) $0.97 27 380 368 $0.97
35 36 1,244 10% 4 580 5047 38 1,263 880 $0.70
32 51 1,632 10% 5 1,450 089 33 1,656 1472 $0.89
3 2 83 1% 0 14 0.6 3 9 2 $0.24
47 123 5773 15.00% 184 3,887 $0.66 51 0 6,250 $1.05

*

A

NewStreet
Research

— |

NEW Valuation tab in the US

Appreciation

116%
78%

Appreciation

116%
78%
96%

296%

392%

0%
50%
0%
50%
59%
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Three starting options: US, India and then everywhere else NewStreet

A Research
Although we have added in a lot of new features into SpectrumHub 2.0, the core operating principles remain the same as the initial

launch of SpectrumHub, which is structured in 3 big dashboards: US, India and Worldwide. The US and India remain split out as two

markets with more detailed regional spectrum analysis, and for the rest of the world, users can then access all other countries
separately.

@ NewStreet SpeCtrum Hub Hello Jose Anguis
. NSR Global Spectrum Database /s Date: Wednesday, February 7, 2024
Choose a geography to explore

Worldwide USA India

16



Each of the three dashboards follows the same structure, with 3 clear differentiated sections ¢ NewStreet
A Research

Each of the three dashboards has the same structure, consisting of three tabs containing the three main analyses (up from two in SpectrumHub
1.0). This features 1) Spectrum Holdings tab, which provides detailed MHz breakdowns by band and carrier for each country; and 2) Price tab,
which offers § per MHz population analysis by band and carrier for each of the countries, and pricing comparisons among different countries, and
3) Detailed analysis looking at either licence renewals, or spectrum valuations (in the US, where spectrum is freehold)

Country Band Class Bands

‘.’ SpectrumH ub F"ters area: Users Ca.n SeIeCt the ——¢@ Spain v | (Multiple values) v | (Multiple values) v /ﬁ\
. desired country and filter by Band

Price analysis section
Class or Bands /
Spectrum Holdings Price License Renewal Analysis

Population-
(Click on *,

Selected Country : Spain | Band Type : ITU
Use the buttons to toggle between Spectrum Holdings, Price & License
Renewal Analysis

eighted Average MHz Holdings by Carrier "
to see 'Others’ details) 'sY

Select a Country 290 Licence renewal
: Spectrum Holdings Vodafone ES 280 analysis
analysis section Vovisiar 250
MasMovil 140
Others 50

Map area:
Highlight countries

available and act as a
country selector as \' Chart area
well

Population-Weighted Average MHz Holdings by Carrier and Frequency Band
(Click on "+" to see 'Others’ details)

All Bands 700 800 900 1800 2100 2600 3300-3800

(C-Band)
Orange ES 290 20 20 20 40 30 50 “
Vodafone ES 280 20 20 20 40 30 60 90
Movistar 280 20 20 30 40 30 40 “
MasMovil 140 30 30 80
Others 50 30 20
All Carriers 1,039 60 60 70 150 120 180 400
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Complete global spectrum ownership mapped out

and to see who owns what spectrum and at which frequencies.

@ SpectrumHub

Selected Country : Spain | Band Type : ITU
Use the buttons to toggle between Spectrum Holdings, Price & License
Renewal Analysis

Select a Country

© OpenStreetMap

Country selector: Users can
select the desired country here

Spectrum Holdings

NewStreet
A Research

Clicking through to the Worldwide option, then offers a dropdown menu to allow users to pick out practically any market globally

Country
Afghanistan
Albania
Algeria
Andorra
Angola
Argentina

Population-Weighted Average MHz Holdings by Carrier Armenia

(Click on "+" to see "Others' details)
Orange ES

Vodafone ES

Movistar

MasMovil

Others 50

Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan

Bolivia (Plurinational State of)

Bosnia and Herzegovina
Botswana
Brazil

Population-Weighted Average MHz Holdings by Carrier and [ Brunei Darussalam

(Click on "+" to see "Others' details)

All Bands 700
Orange ES 290 20
Vodafone ES 280 20
Movistar 280 20
MasMovil 140
Others 50
All Carriers 1,039 60

Bulgaria
Burkina Faso
Burundi
Cabo Verde
Cambodia
20 Cameroon
Canada
Central African Rep.
20 Chad
Chile
China
Colombia

20

Congo (Dem. Rep. of the)
60 Congo (Rep. of the)

Costa Rica

Cote d'lvoire

Croatia

Cuba

Cumrie

Band Class

(Multiple values)

2100

30

30

30

30

120

Bands

v | | (Multiple values) v '/ﬁ\

License Renewal Analysis

290
280
280
o Sz
o
« &
o IR
80
30 20
180 400
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Spectrum holdings by carrier and band, and further subdivision of spectrum available ¢ NewStreet
A Research

The top chart shows the total spectrum holdings by carrier. Users can access additional details by toggling the switch next to the
chart, revealing a table that breaks down the spectrum holdings by paired (FDD) and unpaired (TDD) MHz for each band. This
breakdown is crucial for understanding carriers' spectrum ownership across various frequencies.

Spectrum Holdings Price License Renewal Analysis
Population-Weighted Average MHz Holdings by Carrier. [ —> Specim Haldiogs Brice Liosnss Rsnewsl Aalvais
orange £ S 250 Population-Weighted Average MHz Holdings by Carrier. ) 2
Zegona I s
Movistar T Carrier F’e‘;‘a“:;my A"fm‘i‘;‘“ POF’\L/II:‘)IM % Coverage M(HMZH’:)"D TotalMHz ~ PairedMHz  Unpaired MHz
MasMovil _ 140 Orange ES 700 20 464 100% 928 20 20 0
800 20 464 100% 928 20 20 0
Others - E 900 20 464 100% 928 20 20 0
1800 40 464 100% 1857 40 40 0
2100 30 464 100% 1,393 30 30 0
2600 50 464 100% 2321 50 40 10
3300-3800 (C-Ban« 110 464 100% 5106 10 0 110
Zegona 700 20 464 100% 928 20 20 0
800 20 464 100% 928 20 20 0
900 20 464 100% 928 20 20 0
1800 40 464 100% 1,857 40 40 0
2 < %
Population-Weighted Average MHz Holdings by Carrier and Frequency Band = ;;gg zg :2: 328' ;3:2 3060 330 020
3300-3800 (C-Ban« 90 46.4 100% 4178 90 0 %0
3300-3800 Movistar 700 20 464 100% 928 20 20 0
All Bands 700 800 300 1800 2100 2600 (C-Band) 800 20 464 100% 028 20 20 0
900 30 464 100% 1374 30 30 0
Orange ES 290 20 20 20 40 30 50 1800 40 46.4 100% 1,857 40 40 0
2100 30 46.4 100% 1,393 30 30 0
Zegona 280 20 20 20 40 30 60 - 2600 40 464 100% 1,857 40 40 0
Movistar 280 o = = - = B P 3300-3800 (C-Ban« 100 464 100% 4,642 100 0 100
MasMovil 1800 30 464 100% 1374 30 30 0
MasMovil 140 20 20 - 2100 30 464 100% 1,393 30 30 0
3300-3800 (C-Ban« 80 464 100% 3713 80 0 80
Others 50 30 20 Others 2600 30 464 100% 1,393 30 20 10
Al Corri 1030 " o 2 150 120 180 400 3300-3800 (C-Ban« 20 464 100% 928 20 0 20
arriers L
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Graphical display of spectrum holdings also available

The bottom table displays the aggregate spectrum holdings of each carrier across different frequency bands. Users can visualize

the same data graphically using the switch located above the table.

Spectrum Holdings Price

Population-Weighted Average MHz Holdings by Carrler. O

Orange ES

Zegona _______________________________ku

Movistar

MasMovil

Others I -
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SpectrumHub includes a price analysis section: a critical feature for financial investors

*

The price section delivers a detailed price analysis, encompassing historical pricing data (top chart) and most recent pricing data

(bottom table) for each band and carrier.

The map highlights
the selected country

@ SpectrumHub

® Selected Country Spain | Band Type: ITU | Population: 46,418,270
Use the buttons to toggle between Spectrum Holdings, Price & License Renewal Analysis
Use filters to explore | Hover on charts for details

Top Global Markets

© 2024 Mapbox © OpenStreetMap

Morocco

Algeria

NewStreet
Research

Country Currency Band Class Band Type
Spain usD Al Ps Al /\a
Spectrum Holdings Price License Renewal Analysis

Compare with other )))

countries

Filters area: One can
select the country,
choose between local
currency or USD and
filter by bands with
these drop-down
menus

Bands | Click squares to highlight bands on the chart
W 700 M o00 2100 B 3300-3800 (C-Band)
M =00 1800 M 2600 W mmwave
[ ]
0.60
]
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Pressing “Compare
with other countries”
toggle, we open the
cross-market pricing
comparisons (see next
slide)

o - ./\. -
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Price analysis can be done across different countries

NewStreet
A Research

The price section delivers a detailed price analysis, encompassing historical pricing data (top chart) and most recent pricing data
(bottom table) for each band and carrier. While currently available for seven countries (Germany, Italy, Spain, France, UK, US and
India), we are committed to expanding this feature to other countries in upcoming product versions.
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In the US section, the national view displays spectrum holdings weighted by the total country population

The structure of the US section mirrors that of the Worldwide dashboard. However, unlike the Worldwide dashboard, the US section
includes views at both the county and state levels due to the unique characteristics of its licenses, which are at the market level
rather than the national level. The national view displays a population-weighted average of spectrum by band and carrier. Thanks to

this view, we can address questions such as the spectrum ownership of DISH and provide band-specific detail.
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SpectrumHub also offers a state-level perspective of the spectrum holdings in the US

The state view displays a population-weighted average of spectrum by band and carrier in that specific state.

@ SpectrumHub
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Users can also go further into individual counties for key holdings

The county view displays a population-weighted average of spectrum by band and carrier in that specific county.

@ SpectrumHub
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India section

As with the US, India offers a regional view alongside the national view due to the existence of telecom circles for spectrum

licenses

@ SpectrumHub

India | Market(s) : All | Band Type: ITU

Use Market and Band filters to explore

Use the buttons to toggle between Holdings and Price
Hover for details
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For those clients who don't yet have access, but
would like access to SpectrumHub, please contact
Jose Anguis

Contact information:

E: jose.anquis@newstreetresearch.com
T:+1 646 681 4603
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Disclosures o) NewStreet
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Regulatory Disclosures: This research is directed only at persons classified as Professional Clients under the rules of the
Financial Conduct Authority (‘FCA’), and must not be re-distributed to Retail Clients as defined in the rules of the FCA.

This research is for our clients only. It is based on current public information which we consider reliable, but we do not represent that it is accurate or complete, and it should not
be relied on as such. We seek to update our research as appropriate, but various regulations may prevent us from doing so. Most of our reports are published at irregular intervals
as appropriate in the analyst's judgment.

This research is not an offer to sell or the solicitation of an offer to buy any security in any jurisdiction where such an offer or solicitation would be illegal. It does not constitute a
personal recommendation or take into account the particular investment objectives, financial situations, or needs of individual clients.

All our research reports are disseminated and available to all clients simultaneously through electronic publication to our website.
© Copyright 2024 New Street Research LLP

No part of this material may be copied, photocopied or duplicated in any form by any means or redistributed without the prior
written consent of New Street Research LLP.

New Street Research LLC is neither a registered investment advisor nor a broker/dealer. Subscribers and/or readers are advised that the information contained in this report is not
to be construed or relied upon as investment, tax planning, accounting and/or legal advice, nor is it to be construed in any way as a recommendation to buy or sell any security or
any other form of investment. All opinions, analyses and information contained herein is based upon sources believed to be reliable and is written in good faith, but no
representation or warranty of any kind, express or implied, is made herein concerning any investment, tax, accounting and/or legal matter or the accuracy, completeness,
correctness, timeliness and/or appropriateness of any of the information contained herein. Subscribers and/or readers are fur the r advised that the Company does not necessarily
update the information and/or opinions set forth in this and/or any subsequent version of this report. Readers are urged to consult with their own independent professional
advisors with respect to any matter herein.

All information contained herein and/or this website should be independently verified.
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