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About IAFI

® ITU-APT Foundation of India (IAFI) is a non-profit, non-political registered society in India.

® |AFlis a non-partisan Foundation and does not identify with any Industry sector or group. We support
all telecom and IT sectors: 4G, 5G, GSO —NGSO Satellites, Wi-Fi, Broadcasting, Aviation, etc.

® |AFlis recognized by the ITU as an international/regional Telecommunications organization and
granted complimentary sector membership of all the three ITU Sectors - ITU-R, ITU-T and ITU-D, IAFI
increased its participation and contributions in ITU and APT:

® |AFlis an affiliate member of the Asia Pacific Telecommunity (APT)

® Despite Covid, IAFI continued and expanded its activities with almost one event every month
® |AFI activities continued to be well covered by the Media with 30 stories during the year

® |AFI submitted more than 20 responses to TRAI, DOT and other consultations

® |AFI moved into a new and larger office in the World Trade Center in New Delhi in response to our
increased activities.
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Spectrum around the World is evolving towards
Cellular Technologies

Challenging all other services including broadcasting

Maritime Navigation AM Shortwave VHF TV UHF TV Satellite/ Radio astronomy,
navigation aids maritime radio, FM radio, cell phones, microwave radar landing
signals (e.g. loran-() radio radiotelephony navigation GPS telecommunications  systems
aids
Py ;
Ny |’ : :\\\
Y B /
= é i | 2
.........
v e e [

100 km 10 km 1 km 100 m 10m Im 10 cm lcm 1 mm
€ Increasing wavelength

3 KHz 30 KHz 300 KHz 3 MHz 30 MHz

Increasing frequency =
30 GHz 300 GHz

LU
14
-
-
-
L

O 1AFI
IAFI Confidential



Factors Influencing Broadcast Spectrum

* There are typically four technology platforms used to deliver broadcasting to
users:
1. Internet
2. DTH Satellite
3. Cable
4. Terrestrial Broadcast Networks

* InIndia, there was a high levels of penetration of cable and DTH satellite for
providing TV broadcast services.

* |nthe recent years, there is major shift to Internet based delivery of
broadcast services, both to homes and mobile devices.

* Therefore, the need for terrestrial broadcast spectrum is diminishing — and
same is expected to be the fate of satellite DTH spectrum in near future.
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Internet is slowly taking over broadcast delivery
Thus doing away the need for DTH or terrestrial spectrum

Internet

» Mobile 4G/5G
* Wi-Fi

Terrestrial Satellite

» HF/VHF Sound * DTH (Ku Band)
« VHF/UHF « C Band (+Cable

Analogue TV local distribution) » Fixed broadband

« DTV
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Challenges to Terrestrial UHF Broadcast Spectrum

One of the primary influences on the demand for terrestrial spectrum has
been digitization of TV broadcast and Digital Switchover around the World
— India never had that issue because there was no significant analogue UHF
TV

DSO has significant implications on the global demand for spectrum in the
broadcast services.

In India, 700 MHz (703-803 MHz) band was already converted to mobile, in
line with other Asian countries.

India is now implementing the new APT 600 MHz band from 612 to 703
MHz which provides 40+40 MHz 5G spectrum— this band plan was originally
designed by the |IAFI

Still the band 470-612 MHz will be available to be decided in future
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10 billion Mobile connections surpassed in 2022

Number of Mobile based connections per head of the population in 2Q22
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Global mobile data traffic (EB per month)
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Source: Ericsson Mobility Report, November 2022

Note: Data traffic forecast, both global and regional, represents the estimated
traffic volume in all networks over the duration of a month. Traffic, in terms of
throughput, in high-traffic areas will be much higher than the average traffic.



5G roll-out and uptake continues to grow

Growth of 5G: number of operators investing in 5G connections by type, worldwide (billions)
and operating commercial networks
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By end-November 2022, 514 operators are investing in 5G, 47% of
which have launched commercial services

e 5G connections are set to double in 2022 to reach 1.2 billion

1AFI Source: CCS Insight, May 2032
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5G will continue to need more spectrum
from 2023 to 2030

2020

2025

4G/56 initial deployments I G N

5G expansion

I —)

2030

6G L ——
Wi-Fi 2.4 GHz and 5 GHz
Wi-Fi expansion 6 GHz
Band (MHz) 600-960 MHz | 14 GHzé:sz' 2.3 3.6 GHz 4.4 - 6 GHz 6-24 GHz 26 GHz 40,50, 60 GHz 80-400 GHz
5G Initial 700 MHz 1700-2300 MHz 330&':’:370 26 GHz
5G Expansion 600 MHz 1.4 GHz 380“232200 4.4 - 4.95 GHz 26 GHz 40 GHz
Parts of
6G 600-960 MHz 2.5 GHz 4.4- 4.95 GHz 40. 50, 60 GHz 80-400 GHz
7-24 GHz
Wi-Fi 2.4 GHz 5 GHz 6 GHz 60-70 GHz
(V band)
CNPN 700 MHz 3700-3800 4.95-4.99 GHz 28 GHz
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New Spectrum is needed for 6G

New spectrum for 6G from within these ranges *

New ‘essential’ New ‘complementary’ 6G

6G range

4G/5G/6G range

5G/6G range

range

Frequency

450 MHz 7 GHz 24 GHz 71 GHz 92 GHz Sub-THz 275 GHz

Technology evolution and reuse
of existing spectrum ranges

* Frequency bands from within these ranges will need to be selected for further study, taking into account sharing possibilities of IMT
with other Radiocommunication Services allocated on a primary basis.

* Existing users of mobile applications such as those supported by UWB should also be considered for relevant bands where
applicable.

* The lower the frequency the better from within the ‘essential range’ in terms of propagation, cell size and economic network
deployments.

* IMT Agenda Item for WRC-27 is a key step towards a successful device ecosystem and economies of scale
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Many countries have already adopted 6GHz WiFi

B Adopted 5925-6425 MHz B Adopted 5925-7125 MHz

B Considering 5925-6425 MHz [I] Considering 5925-7125 MHz
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Argentina Australia * European Union  Egypt
Brazil « Hong Kong  Norway  Jordan
Canada  Japan* « Switzerland « Kenya
Chile « Malaysia * Turkey « Morocco
Colombia « New Zealand  United Kingdom * * Oman
Costa Rica  South Korea  Qatar
Dominican Republic « Saudi Arabia
Guatemala  Tunisia
Honduras - UAE
Mexico

Peru

United States

* considering 6425-7125 MHz
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https://www.boletinoficial.gob.ar/detalleAviso/primera/238373/20201214
https://sei.anatel.gov.br/sei/modulos/pesquisa/md_pesq_documento_consulta_externa.php?eEP-wqk1skrd8hSlk5Z3rN4EVg9uLJqrLYJw_9INcO7uvjUt3vSOwT_4Z5fukj9yIzPErY4KWH5cpE9W_9hcTZkCG-vLPIdpXyuhgMG-L9M-uBLoSdAAXO0clb3SIt1i
https://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf11698.html
https://www.bcn.cl/leychile/navegar?idNorma=1109333&idParte=9841504&idVersion&r_c=6
https://www.ane.gov.co/gestion-tecnica/Documents/Consulta%20P%C3%BAblica%206%20GHz%20ANE.pdf
https://storage.googleapis.com/eleoscompliance1.appspot.com/public/PNAF%20modificaci%C3%B3n%20ALCA87_30_04_2021.pdf
https://transparencia.indotel.gob.do/media/216535/res_044-2022__consulta_6ghz_-_copy.pdf
https://sit.gob.gt/gerencia-de-frecuencias/frecuencias/tabla-nacional-de-atribucion-de-frecuencias/
http://www.conatel.gob.hn/doc/Regulacion/resoluciones/2021/NR003-21.pdf
http://www.ift.org.mx/industria/consultas-publicas/consulta-publica-sobre-el-anteproyecto-de-acuerdo-mediante-el-cual-el-pleno-del-instituto-federal-de-9
https://cdn.www.gob.pe/uploads/document/file/1861732/Resoluci%C3%B3n%20Ministerial%20nro%20373-2021-MTC/01.pdf
https://www.fcc.gov/document/fcc-opens-6-ghz-band-wi-fi-and-other-unlicensed-uses-0
https://www.legislation.gov.au/Details/F2022L00249
https://www.coms-auth.hk/filemanager/statement/en/upload/591/ca_statement_6GHzDevices.pdf
https://www.soumu.go.jp/menu_news/s-news/01kiban12_02000142.html
https://www.mcmc.gov.my/skmmgovmy/media/General/CA-No-1-of-2022_-signed_19012022.pdf
https://www.rsm.govt.nz/projects-and-auctions/consultations/planning-for-wlan-use-in-the-6-ghz-band/
https://www.msit.go.kr/bbs/view.do?sCode=user&mId=113&mPid=112&pageIndex=31&bbsSeqNo=94&nttSeqNo=3140715&searchOpt=ALL&searchTxt
https://digital-strategy.ec.europa.eu/en/library/6ghz-harmonisation-decision-more-spectrum-available-better-and-faster-wi-fi
https://www.nkom.no/aktuelt/nkom-apner-opp-for-wi-fi-i-6-ghz
https://www.ofcomnet.ch/api/rir/1010
https://www.btk.gov.tr/uploads/pages/ftm/ftm-tsl-03-2021.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0036/198927/6ghz-statement.pdf
https://trc.gov.jo/EchoBusV3.0/SystemAssets/PDF/RSMD/cb9f9a83-43a6-4e66-8432-6e02ecaf465b_RLAN%20Arabic%20%20Final%20-%20clean%20with%2057-71%20GHz.pdf
https://ca.go.ke/document/licensing-and-shared-spectrum-framework-for-community-networks-may-2021/
https://www.anrt.ma/en/lagence/actualites/wifi-6e-now-authorized-morocco
https://tra.gov.om/En/ViewPublicConsultations.jsp?code=33
https://www.cra.gov.qa/en/press-releases/cra-issues-a-class-license-related-to-wi-fi-6e
https://www.citc.gov.sa/en/RulesandSystems/RegulatoryDocuments/OtherRegulatoryDocuments/Documents/PL-PM-002-E-WiFi%20Regulations.pdf
http://www.anf.tn/en
http://wam.ae/en/details/1395302898209

Summary

« Spectrum around the World is evolving towards Cellular Technologies and therefore
challenging all other services including broadcasting

* Internet is slowly taking over broadcast delivery and thus doing away with the need for
terrestrial broadcast spectrum or satellite spectrum for DTH

 Forincreased data demand on 5G to meet the needs of broadcast and other video services,
demand for additional cellular spectrum will continue to explode

A number of new bands will open to meet the needs of broadband access:
 UHF band: 600 MHz
« L band: 1427-1512 MHz
« C band: 3700-4200 MHz, 4400-4900 MHz, 6GHz for WiFi
« MM wave — 7-24 GHz

@ IAFI L
. uuuuuuuu el IAFI Confidential 2






