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Expert call on Satellite internet - potential to disrupt telcos?

We hosted an expert call to discuss a) economics, viability and target market of satellite internet in India;
b) potential of satellite internet to disrupt telcos’ home broadband and wireless business; and c) technical
challenges in direct-to-cell technology and their potential resolution. The expert highlighted that
providing satellite internet pan-India will require capex of ~INR 80bn (to launch 700-750 LEO satellites at
capex of ~USD1mn per LEO satellite, with 7-8 years of useful life), and an additional annual opex of ~INR
3.5bn. Further, the current CPE cost of ~USD 400 can reduce by upto 50% if it is manufactured in India;
Starlink can partly subsidise the device cost or offer a leasing option to penetrate the mass market.
Hence, all-in satellite internet service cost could be very high at ~INR 11,250/sub/month if it only serves
0.1mn subs, but that could fall sharply to ~INR 450/sub/month if a satellite player is able to garner
~2.5mn subs. Hence, Starlink may also target the B2C segment in India by introducing ~USD 20-
25/month plan for early adopters and later launch the service at an attractive price of ~USD 10/month
for the mass segment; it could also target significant opportunities in B2B and B2G segments. This can
pose some market share risk to Indian telcos’ home broadband business in the long term, though telcos
are also trying to offer satellite internet services via tie-ups with global satellite players.

Separately, the expert highlighted that technical constraints for development of direct-to-cell (D2C)
technology may get resolved in the next 3-5 years. However,D2C technology delivers a far inferior
performance than traditional wireless connectivity services; hence, we believe it is unlikely to disrupt
Indian telcos’” wireless business (which contributes 80-90% of valuation for Bharti/Jio) as highlighted in
our earlier thematic note “Satellite internet: Potential to disrupt Telcos?.

m  Capex of ~INR 80bn required to launch 700-750 LEO satellites (with 7-8 years of useful life) to
provide satellite internet pan-India, apart from an additional annual opex of ~INR 3.5bn: The expert
said that three Geostationary Earth Orbit (GEO) satellites are sufficient to cover entire globe, but it
might require 7,000-8,000 Low Earth Orbit (LEO) satellites for the same purpose; of this, around
700-750 LEO satellites might be required to cover all of India. The expert said the cost of
manufacturing an LEO satellite has come down to ~USD Tmn with technological advancements
(though our secondary research suggests the cost of an LEO satellite ranges from USD 1mn to USD
45mn). According to the expert, a satellite internet player needs to deploy a constellation of 700-750
LEO satellites and around 20 ground stations to establish a pan-India satellite internet network.
Hence, the player may have to incur a capex of ~INR 70bn for deploying a constellation of 700-750
LEO satellites at a cost of ~USD 1mn per LEO satellite. Further, there could be capex of ~INR 5bn for
launching these satellites into space (LEO satellites weigh less than 300kg and hence launching them
into space is cost-effective) and another INR 5bn for setting up the 20 ground stations, taking the
total capital outlay for the service to ~INR 80bn. In addition, the satellite player may have to incur an
annual opex of ~INR 3.5bn to operate and maintain the pan-India network, including ~INR 0.25bn
for the maintenance of ground stations, ~INR 0.8bn for recurring bandwidth and spectrum costs,
~INR 0.5bn for replenishment costs and ~INR 0.25bn for subsidising CPE (Customer Premise
Equipment) costs over 5 years. However, the expert clarified that there would not be any significant
disposal or de-orbiting cost for satellites after their expiry of useful life. According to the expert, the
useful life of an LEO satellite is 7-8 years, but with on-going technological advancements the new
LEO satellites may have a life of up to 10 years.

m  Current CPE cost of ~USD 400 can reduce by upto 50% if it is manufactured in India; Starlink can
partly subsidise device cost or offer a leasing option to penetrate the mass market: Starlink has
recently launched its satellite internet services in Bangladesh, Bhutan and Sri Lanka where a
subscriber needs to pay an additional one-time payment of ~USD 400 for shipping and setting up
the CPE (Customer Premise Equipment). However, the expert believed that the CPE costs can reduce
by up to 50% if Starlink goes in for large-scale production of the CPE in India. The expert added that
Starlink may also subsidise this cost to some extent or offer an affordable leasing option to penetrate
the mass market segment.

m  Satellite internet service all-in cost could be very high at ~INR 11,250/sub/month if it only serves
0.1mn subs, but can fall sharply to ~INR 450/sub/month if it's able to garner ~2.5mn subs: The
expert stated that an LEO satellite was capable of delivering throughput of 60-100GB per second.
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Assuming average data speed of 35-50MBPS offered by satellite players to their subscribers, an LEO
satellite could serve ~7k subscribers at a time. Given a satellite player would be required to deploy
700-750 LEO satellites to cover all of India, it could serve up to ~5mn subscribers in India (i.e., 700
LEO satellites*7k subscriber per LEO satellite), according to the expert’s calculations. Amortising the
capex of INR 80bn over the satellite’s useful life of ~8 years and annual opex of INR 3.5bn (as
discussed earlier) would translate into annual all-in cost of ~INR 13.5bn for the player. Hence, if such
a player’s subscriber base is limited at say only 0.1mn subs in India, the cost of providing the service
could be as high as ~INR 11,250/subscriber/month (i.e., INR 13.5bn/0.1mn subs/12months).
However, the satellite internet business involves significant operating leverage; hence, the cost of
providing service could come down sharply to as low as ~INR 450/subscriber/month if it's able to
garner ~2.5mn subscribers (INR 13.5bn/2.5mn subs/12months). Starlink currently has ~6mn
subscribers globally.

m  Starlink may target the B2C segment by introducing ~USD 20-25/month plan for early adopters and
later launch the service at an attractive price of ~USD 10/month for the mass segment; it could also
target significant opportunities in B2B and B2G segments: The expert didn't comment on the
potential rationale behind Starlink’s differential pricing of its satellite internet services across different
geographies (from USD 10/month in Kenya to ~USD 100/month in Canada). However, the expert
believes that Starlink can introduce its monthly subscription in India at ~USD 20-25/month initially
and target ~0.5mn early adopters; maybe later, it can launch the service at an attractive price of
~USD 10/month for the mass segment given it has already deployed ~8k LEO satellites in space,
capable of covering the entire world. Hence, Starlink has to incur limited incremental capex to serve
India, mostly for setting up ground stations in India. This can pose some market share risk to Indian
telcos’ home broadband business in the long term, though telcos are also trying to offer satellite
internet services via tie-ups with global satellite players. Further, Starlink may also adopt differential
pricing for other segments like enterprises (B2B) and government projects (B2G). The expert
emphasised that satellite internet services would be useful for enterprises located in remote or hilly
areas and also for maritime and airline industries, etc. Also, there could be significant opportunity in
B2G segments.

m  Technical constraints for development of direct-to-cell (D2C) technology may get resolved in next 3-5
years: Starlink and other satellite players are also developing direct-to-cell (D2C) technology, which
can facilitate provision of satellite communication services directly to smartphones, which can be an
alternative to the telcos’ wireless broadband business. However, the expert agreed that this
technology is still at a nascent stage and is currently facing following technical constraints: a) LEO
satellites are not stationary relative to the Earth; hence, circumventing this via beam steering is
difficult in case of cell phones; b) cell phones’ low antenna gain and power limits their capacity to
maintain a reliable line of communication with the satellites and ¢) compatible 4G/LTE spectrum is
needed to connect with smartphones, which require satellite players to tie-up with telcos (as they
hold 4G/LTE spectrum). He believes that these constraints may get resolved over the next 3-5 years
with technological advancements in D2C technology and development of chipsets compatible with
smartphones. However, D2C technology delivers a far inferior performance than traditional wireless
connectivity services; hence, we believe it is unlikely to disrupt Indian telcos’ wireless business (which
contributes 80-90% of valuation for Bharti/Jio).

m  Starlink has significant cost advantage in launching LEO satellites; however, Indian telcos try
competing via tie-ups with global satellite players: Indian telcos have also forayed into the satellite
internet business via tie-ups with foreign satellite players. Bharti has tied-up with Bharti Enterprises-
backed OneWeb while Jio has partnered with Luxembourg-based SES. The expert said that both
these foreign satellite players lag Starlink in terms of network capabilities and also highlighted
Starlink’s capability to manufacture and launch its LEO satellites (through its parent SpaceX), giving it
a significant cost advantage over the other satellite players (apart from the first-mover advantage
with the launch of ~8k LEO satellites). Separately, according to the expert, Bharti/Jio’s recent tie-ups
with Starlink could be currently limited only to the distribution of Starlink’s satellite services in India.
However, the expert said that the scope of the tie-up may be extended in terms of Starlink allowing
access to its constellation of LEO satellites to Jio/Bharti to offer their satellite services (similar to the
concept of multi-tenancy and tower-sharing by telcos in the telecom industry). This can also help
Starlink to improve its cost economics in the country in future, but the expert expects this to happen
only after Starlink achieves an optimal subscriber base in India.
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Exhibit 1. Starlink leads the satellite communication space with its extensive 7,800+ LEO satellite network

Inmarsat Intelsat One Web Starlink Iridium SES Globalstar Orbcomm Viasat Hughes
Yearof 1979 1964 2019 2020 1998 1985 1991 1993 1986 1971
incorporation
_M ajor V|a§at i e Partn'e i, 19 Eutelsat, Bharti Government of
investors/Parent (Acquired in  be acquired by . SpaceX Blackrock Apple Gl Partners Blackrock EchoStar

B Airtel Luxembourg

company 2021) SES in 2025
Data speed 500 Kbps 2-5 Mbps 50-100 Mbps  50-200 Mbps  500-700 Kbps 2 Mbps 500 Kbps N.A. 40 Mbps  15-50 Mbps
Orbit GEO GEO LEO LEO LEO GEO & MEO LEO LEO GEO GEO
No. of satellites 15 127 648 7875 66 70 25 51 20 3
Transmission L-Band &Ka-  C-Band & Ku- Ku-Band K&Band&Ku- ) i Ka-Band S-Band VHF-Band Ka-Band Ka-Band
frequency Band Band Band

Source: ICRA, JM Financial.

Exhibit 2. Indian telcos offers FTTH and FWA plans at very competitive prices

Bundled
Maximum Speed OTTs Bharti tariff* Jio tariff* BSNL tariff*
Fibre Broadband plans (FTTH)
Monthly plans
e e e e e e el e ] -
|30 Mbps No NA 4.7 4.7 |
140 Mops No 5.9 NA 1
:100 Mbps No 9.4 8.2 7.0 :
1100 Mbps Yes 10.6 10.6 8.2 ]
1300 Mbps Yes 18.8 17.6 21.2 1
debps __________| Yes |l a0 Ao | 4
Standby / Backup plans **
10 Mbps Yes 4.7 4.7
AirFiber plans (5G FWA) ***
30/40 Mbps Yes 8.2 (40mbps) 7.0 (30mbps)
100 Mbps Yes 10.6 10.6
1 Gbps Yes - 47.0

Source: Company, JM Financial Note * All Tariffs are on "per month" basis and exclusive of GST ** Standby / Backup Plans are prepaid plans
with 5 months validity and are only available to new users *** Bharti's AirFiber services are currently available in select cities only

Exhibit 3. Starlink’s satellite broadband plans are available at significantly higher premium to
existing FTTH/FWA plans offered by Indian telcos

Fixed Broadband Price (USD per month) Download speed Entry-level satellite fixed BB plans
(BB) Plans Entry-Level Plan High-End Plan expensive than FTTHFWA Plans in India
Jio FTTH 5 47 30-1000 Mbps

Bharti FTTH 6 47 40-1000 Mbps

Jio FWA 7 47 30-1000 Mbps

Bharti FWA 7 47 40-1000 Mbps

Starlink (US plans) 80 540 40-220+ Mbps 11.8X

Viasat, Hughesnet 50 130 40-100 Mbps 7X

Source: Company websites

Exhibit 4. Starlink’s entry-level broadband plans across countries

Country Monthly Charges (USD) Hardw are Cost (USD)
Canada 98 244
UK 95 380
Australia 88 346
us 80 349
Mexico 52 N.A.
Japan 43 324
France 42 366
Argentina 37 N.A.
Bangladesh 35 390
Bhutan 35 390
Sri Lanka 35 390
Brazil 29 384
Kenya 10 350*

Source: Press reports * Can be rented at USD 15 per month
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Exhibit 5. Starlink’s subscriber history

6.4 4

w >
N ©

g
o

No. of Subscribers (Millions)

Feb-21 Jun-21 Oct-21 Feb-22 Jun-22 Oct-22 Feb-23 Jun-23 Oct-23 Feb-24 Jun-24 Oct-24 Feb-25 Jun-25

Source: Press reports
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Definition of ratings

Rating Meaning
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capitalisation in excess of INR 200 billion and REITs* and in the range of 10% downside to 15% upside from the current market price
for all other stocks, over the next twelve months.

Sell Price expected to move downwards by more than 10% from the current market price over the next twelve months.

* REITs refers to Real Estate Investment Trusts.
Research Analyst(s) Certification
The Research Analyst(s), with respect to each issuer and its securities covered by them in this research report, certify that:
All of the views expressed in this research report accurately reflect his or her or their personal views about all of the issuers and their securities; and

No part of his or her or their compensation was, is, or will be directly or indirectly related to the specific recommendations or views expressed in this research
report.

Important Disclosures

This research report has been prepared by JM Financial Institutional Securities Limited (JM Financial Institutional Securities) to provide information about the
company(ies) and sector(s), if any, covered in the report and may be distributed by it and/or its associates solely for the purpose of information of the select
recipient of this report. This report and/or any part thereof, may not be duplicated in any form and/or reproduced or redistributed without the prior written
consent of JM Financial Institutional Securities. This report has been prepared independent of the companies covered herein.

JM Financial Institutional Securities is registered with the Securities and Exchange Board of India (SEBI) as a Research Analyst and a Stock Broker having trading
memberships of the BSE Ltd. (BSE) and National Stock Exchange of India Ltd. (NSE). No material disciplinary action has been taken by SEBI against JM Financial
Institutional Securities in the past two financial years which may impact the investment decision making of the investor. Registration granted by SEBI and
certification from the National Institute of Securities Market (NISM) in no way guarantee performance of JM Financial Institutional Securities or provide any
assurance of returns to investors.

JM Financial Institutional Securities renders stock broking services primarily to institutional investors and provides the research services to its institutional
clients/investors. JM Financial Institutional Securities and its associates are part of a multi-service, integrated investment banking, investment management,
brokerage and financing group. JM Financial Institutional Securities and/or its associates might have provided or may provide services in respect of managing
offerings of securities, corporate finance, investment banking, mergers & acquisitions, broking, financing or any other advisory services to the company(ies)
covered herein. JM Financial Institutional Securities and/or its associates might have received during the past twelve months or may receive compensation from
the company(ies) mentioned in this report for rendering any of the above services.

JM Financial Institutional Securities and/or its associates, their directors and employees may; (a) from time to time, have a long or short position in, and buy or sell
the securities of the company(ies) mentioned herein or (b) be engaged in any other transaction involving such securities and earn brokerage or other
compensation or act as a market maker in the financial instruments of the company(ies) covered under this report or (c) act as an advisor or lender/borrower to,
or may have any financial interest in, such company(ies) or (d) considering the nature of business/activities that JM Financial Institutional Securities is engaged in,
it may have potential conflict of interest at the time of publication of this report on the subject companyfies).

Neither JM Financial Institutional Securities nor its associates or the Research Analyst(s) named in this report or his/her relatives individually own one per cent or
more securities of the company(ies) covered under this report, at the relevant date as specified in the SEBI (Research Analysts) Regulations, 2014.

The Research Analyst(s) principally responsible for the preparation of this research report and their immediate relatives are prohibited from buying or selling debt
or equity securities, including but not limited to any option, right, warrant, future, long or short position issued by company(ies) covered under this report. The
Research Analyst(s) principally responsible for the preparation of this research report or their immediate relatives (as defined under SEBI (Research Analysts)
Regulations, 2014); (a) do not have any financial interest in the company(ies) covered under this report or (b) did not receive any compensation from the
company(ies) covered under this report, or from any third party, in connection with this report or (c) do not have any other material conflict of interest at the
time of publication of this report. Research Analyst(s) are not serving as an officer, director or employee of the company(ies) covered under this report.

JM Financial Institutional Securities Limited Page 5



Engage Echo - Telecom 16 July 2025

While reasonable care has been taken in the preparation of this report, it does not purport to be a complete description of the securities, markets or
developments referred to herein, and JM Financial Institutional Securities does not warrant its accuracy or completeness. JM Financial Institutional Securities may
not be in any way responsible for any loss or damage that may arise to any person from any inadvertent error in the information contained in this report. This
report is provided for information only and is not an investment advice and must not alone be taken as the basis for an investment decision.

This research report is based on the fundamental research/analysis conducted by the Research Analyst(s) named herein. Accordingly, this report has been
prepared by studying/focusing on the fundamentals of the company(ies) covered in this report and other macro-economic factors. JM Financial Institutional
Securities may have also issued or may issue, research reports and/or recommendations based on the technical/quantitative analysis of the company(ies) covered
in this report by studying and using charts of the stock's price movement, trading volume and/or other volatility parameters. As a result, the
views/recommendations expressed in such technical research reports could be inconsistent or even contrary to the views contained in this report.

The investment discussed or views expressed or recommendations/opinions given herein may not be suitable for all investors. The user assumes the entire risk of
any use made of this information. The information contained herein may be changed without notice and JM Financial Institutional Securities reserves the right to
make modifications and alterations to this statement as they may deem fit from time to time.

This report is neither an offer nor solicitation of an offer to buy and/or sell any securities mentioned herein and/or not an official confirmation of any transaction.

This report is not directed or intended for distribution to, or use by any person or entity who is a citizen or resident of or located in any locality, state, country or
other jurisdiction, where such distribution, publication, availability or use would be contrary to law, regulation or which would subject JM Financial Institutional
Securities and/or its affiliated company(ies) to any registration or licensing requirement within such jurisdiction. The securities described herein may or may not be
eligible for sale in all jurisdictions or to a certain category of investors. Persons in whose possession this report may come, are required to inform themselves of
and to observe such restrictions.

Additional disclosure only for U.S. persons: JM Financial Institutional Securities has entered into an agreement with JM Financial Securities, Inc. (*JM Financial
Securities"), a U.S. registered broker-dealer and member of the Financial Industry Regulatory Authority ("FINRA") in order to conduct certain business in the
United States in reliance on the exemption from U.S. broker-dealer registration provided by Rule 15a-6, promulgated under the U.S. Securities Exchange Act of
1934 (the "Exchange Act"), as amended, and as interpreted by the staff of the U.S. Securities and Exchange Commission ("SEC") (together "Rule 15a-6").

This research report is distributed in the United States by JM Financial Securities in compliance with Rule 15a-6, and as a "third party research report" for
purposes of FINRA Rule 2241. In compliance with Rule 15a-6(a)(3) this research report is distributed only to "major U.S. institutional investors" as defined in Rule
15a-6 and is not intended for use by any person or entity that is not a major U.S. institutional investor. If you have received a copy of this research report and are
not a major U.S. institutional investor, you are instructed not to read, rely on, or reproduce the contents hereof, and to destroy this research or return it to JM
Financial Institutional Securities or to JM Financial Securities.

This research report is a product of JM Financial Institutional Securities, which is the employer of the research analyst(s) solely responsible for its content. The
research analyst(s) preparing this research report is/are resident outside the United States and are not associated persons or employees of any U.S. registered
broker-dealer. Therefore, the analyst(s) are not subject to supervision by a U.S. broker-dealer, or otherwise required to satisfy the regulatory licensing
requirements of FINRA and may not be subject to the Rule 2241 restrictions on communications with a subject company, public appearances and trading
securities held by a research analyst account.

Any U.S. person who is recipient of this report that wishes further information regarding, or to effect any transaction in, any of the securities discussed in this
report, must contact, and deal directly through a U.S. registered representative affiliated with a broker-dealer registered with the SEC and a member of FINRA. In
the U.S., JM Financial Institutional Securities has an affiliate, JM Financial Securities, Inc. located at 1325 Avenue of the Americas, 27th Floor, Office No. 2715,
New York, New York 10019. Telephone +1 (332) 900 4958 which is registered with the SEC and is a member of FINRA and SIPC.

Additional disclosure only for U.K. persons: Neither JM Financial Institutional Securities nor any of its affiliates is authorised in the United Kingdom (U.K.) by the
Financial Conduct Authority. As a result, this report is for distribution only to persons who (i) have professional experience in matters relating to investments
falling within Article 19(5) of the Financial Services and Markets Act 2000 (Financial Promotion) Order 2005 (as amended, the "Financial Promotion Order"), (ii)
are persons falling within Article 49(2)(a) to (d) ("high net worth companies, unincorporated associations etc.") of the Financial Promotion Order, (iii) are outside
the United Kingdom, or (iv) are persons to whom an invitation or inducement to engage in investment activity (within the meaning of section 21 of the Financial
Services and Markets Act 2000) in connection with the matters to which this report relates may otherwise lawfully be communicated or caused to be
communicated (all such persons together being referred to as "relevant persons"). This report is directed only at relevant persons and must not be acted on or
relied on by persons who are not relevant persons. Any investment or investment activity to which this report relates is available only to relevant persons and will
be engaged in only with relevant persons.

Additional disclosure only for Canadian persons: This report is not, and under no circumstances is to be construed as, an advertisement or a public offering of the
securities described herein in Canada or any province or territory thereof. Under no circumstances is this report to be construed as an offer to sell securities or as
a solicitation of an offer to buy securities in any jurisdiction of Canada. Any offer or sale of the securities described herein in Canada will be made only under an
exemption from the requirements to file a prospectus with the relevant Canadian securities regulators and only by a dealer properly registered under applicable
securities laws or, alternatively, pursuant to an exemption from the registration requirement in the relevant province or territory of Canada in which such offer or
sale is made. This report is not, and under no circumstances is it to be construed as, a prospectus or an offering memorandum. No securities commission or
similar regulatory authority in Canada has reviewed or in any way passed upon these materials, the information contained herein or the merits of the securities
described herein and any representation to the contrary is an offence. If you are located in Canada, this report has been made available to you based on your
representation that you are an “accredited investor” as such term is defined in National Instrument 45-106 Prospectus Exemptions and a “permitted client” as
such term is defined in National Instrument 31-103 Registration Requirements, Exemptions and Ongoing Registrant Obligations. Under no circumstances is the
information contained herein to be construed as investment advice in any province or territory of Canada nor should it be construed as being tailored to the
needs of the recipient. Canadian recipients are advised that JM Financial Securities, Inc., JM Financial Institutional Securities Limited, their affiliates and authorized
agents are not responsible for, nor do they accept, any liability whatsoever for any direct or consequential loss arising from any use of this research report or the
information contained herein.

JM Financial Institutional Securities Limited Page 6



