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Launching SpectrumHub — Beta Version 1.0

New Product

We are delighted to launch
SpectrumHub, our Global
Spectrum Database in a beta
version.

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

Free Trial Period

SpectrumHub, which sits
outside our regular telecoms
subscription, will be available

to all our clients for free

during a several-month trial
period and after that it will be
put behind a separate
paywall.

We also aim to add other
valuable data sets behind

this paywall soon.

Access

SpectrumHub consists of a
Tableau interactive
dashboard and is accessible
over our website.

For clients interested in
accessing the full database
directly, please contact Jose
Anguis and clients will be
given a separate log-in for
the platform

Contact information:

E: jose.anguis@newstreetresearch.com

T:+1 646 681 4603

(3 Newstreer

Feedback & Version 2.0

During the beta phase, we
would love to hear from
users of the platform on
feedback on product and

future areas of improvement
in advance of a rollout of
Version 2.0.
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Spectrum auctions have come thick and fast over the past 15 years O NewStreet
A Research

Global spectrum auction prices paid since 2000
Price paid per MHz.pop in USD
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Europe vs. US Spread of Spectrum Holdings: US Far Higher than Europe ‘ 7'y ’ NewStreet
*

Standard deviation in holdings (MHz) Sub-1GHz 1GHz-2.5GHz >2.5GHz Total
France 9 3) 13 27
Germany 6 32 10 48
Spain 6 0 10 16
UK 18 41 31 91
ltaly 12 6 18 35
US (now) 13 21 46 80

US (pre-C Band auction) 13 21 91 124




Distribution of spectrum amongst major carriers O NewsStreet
A Research

Spectrum spread is different across key markets
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Spectrum auction prices for 2.6GHz - 4.0GHz spectrum O NewStreet
A Research

Spectrum Auction Prices for Mid Band - Upper Spectrum
Price paid per MHz.pop (S)
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In Europe, spectrum renewals are the bigger issue — could be €53bn over the next round ‘ ¢ ’ NewStreet
*

Cost to Renew: Spectrum renewals will continue to be a huge deal for operators in Europe

Cost to renew existing Cost as multiple of
€ bn spectrum portfolio Mobile EBITDA Sector EBITDA Mobile EBITDA Sector EBITDA
France 11.8 6.9 14.8 1.7x 0.8x
Germany 17.0 7.6 19.0 2.2x 0.9x
Spain 13.5 4.0 7.7 3.3x 1.7x
UK 5.0 4.3 7.7 1.2x 0.6x
Italy 6.1 6.3 16.7 1.0x 0.4x

Total 53.4 29.0 65.9 1.8x 0.8x




Even if they might not be imminent, don’t forget about them O NewStreet
A Research

Likely Renewal Spectrum Cycle for the Major 5 European Markets

€M expected auction spend
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Spectrum auction prices for sub-1GHz spectrum O NewStreet
A Research

Spectrum Auction Prices for Low Band Spectrum
Price paid per MHz.pop (S)
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Spectrum auction prices for 1GHz — 2.5GHz spectrum O NewStreet
A Research

Spectrum Auction Prices for Mid Band - Lower Spectrum
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Are there other spectrum bands to come? Upper-6GHz?

Potential Auction Cost if Upper-6GHz in Big-5 EU markets is Fully Auctioned

Metric Value
Pops in Big 5 EU markets (m) 324
EU price for 3.5GHz (€ per MHz.pop) 0.16
Bandwidth of 3.5GHz band (MHz) 400
Bandwidth of 6.4-7.1GHz band (MHz) 700
Discount for upper-6GHz vs. 3.5GHz -75%
Potential price per MHz.pop (€) 0.04
Auction cost (€bn) 9.3
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® NewStreet

What spectrum does Dish own?
. Research
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*
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Who else has holdings in the AWS band?

O SpectrumHub
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T-Mobile has less 600MHz in NYC than it wants, Dish has more than it needs

@ SpectrumHub
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What did DISH pay for their spectrum?

.O SpectrumHub
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Upcoming German spectrum auction is still an unknown

Price paid per MHz.pop (€) 700 800 900 1500 1800 2100 2600 3500
Vod 0.2 0.74 0.25 0.1 0.29 0.25 0.02 0.15
DT 0.21 0.71 0.22 0.1 0.31 0.26 0.02 0.18
02D 0.2 0.74 0.24 0 0.29 0.23 0.02 0.18
1&1 0 0 0 0 0 0.21 0 0.18
Spectrum owned MHz

Vod 20 20 20 20 50 40 65 90
DT 20 20 30 20 60 40 45 90
02D 20 20 20 0 40 20 80 70
1&1 0 0 0 0 0 20 0 50
Price for next renewal (€m)

Vod 332 1,228 415 166 1,204 830 108 1,121
DT 349 1,179 548 166 1,544 863 75 1,345
02D 332 1,228 398 0 963 382 133 1,046
1&1 0 0 0 0 0 349 0 747
Date of renewal

Vod 2033 2025 2033 2033 2033 2040 2025 2040
DT 2033 2025 2033 2033 2033 2040 2025 2040
02D 2033 2025 2033 0 2033 2040 2025 2040
1&1 2033 2025 2033 0 0 2040 2025 2040
Total (€m) 3,635 2,424 315 4,258
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The story of 3.5GHz licences in developed markets O NewStreet
A Research
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NewStreet
. Research

For full access to SpectrumHub (Beta Version),
please contact Jose Anguis

Contact information:

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

Ethan Lacy
ethan.lacy@newstreetresearch.com

Michael Chambers
michael@newstreetresearch.com

Daniel Gilroy
daniel.gilroy@newstreetresearch.com

Mark Franks
mark@newstreetresearch.com

Dimitri Livchits
dimitri@newstreetresearch.com

Heather Broffman
heather@newstreetresearch.com

Charlie Gaynor
charlie@newstreetresearch.com

Steven Perez
steven.perez@newstreetresearch.com
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Disclosures o) NewsStreet
. Research

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.

All research is issued under the regulatory oversight of New Street Research LLP.
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LONDON

New Street Research LLP
100 Bishopgate, FI. 18
London, EC2M 1GT
+44 20 7375 9111

NEW YORK

New Street Research LLC
420 West 14th St., Suite 4NE
New York, NY 10014
+1 646 681 4604

SINGAPORE

New Street Research Singapore Pte. Ltd
80 Robinson Road, #10-01A
Singapore 068898
+65 6832 5516
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