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5@G broadcast Mixed-mode multicast

e Operator spectrum (IMT)

* Integration with unicast network

» Efficient delivery of multicast/broadcast traffic (vs unicast)
* Reuse of cellular infrastructure (low power).

 DTT Service in Broadcast spectrum (e.g., UHF)

* No unicast. Downlink — only traffic.

* Delivery of linear content (e.g., TV) or IP file delivery

* Dedicated broadcast infrastructure (can be high power)
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Single Frequency Network (SFN)
for downlink broadcast only

Dynamic switching between broadcast E E

and unicast, e.g., SC-PTM'

5G defines two modes of broadcast communication

Design target is to enable operation of a broadcast network where the receivers are
cellular modems - Addressing diverse ecosystem, deployment, and use case requirements
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Invention Standardization Commercialization
Inventing new technologies and Leading ecosystem towards new projects Engaging with global ecosystems to
end-to-end system architecture and driving new system designs deploy new products and services
We pioneered key cellular broadcast We led the mobile and broader industries to Successfully productize cellular
technologies for 3G, 4G, and 5G standardize cellular broadcast broadcast in our products
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Vision Proof-of-concept System Trials

Identifying a problem or need, and Delivering end-to-end prototypes Collaborating on field trials that track standards

establishing system requirements and impactful demonstrations development, preparing for commercialization

We envisioned a more efficient We showcased cellular broadcast We worked with mobile operators, device

way to deliver mass media over technologies at various industry events manufacturer and content providers on trials

cellular networks
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Joint demo at MWC’23

Taking a system approach to technology innovations

Making cellular broadcast a reality
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DVB-T on-air

Live 5G BC
signal on-air
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Spanish public
broadcaster

»

R&S®BSCC2.0 R&S®TLUY 9G BC devices with QC
Snapdragon

World First E2ZE 5G Broadcast Solution

ROHDE&SCHWARZ @

Make ideas real

Streqming Tower company Network & transmitter Smartphone / chipset
solutions



TowerCast event in Paris

MWC 23

Demos / trials

CABSAT’ 22

Rohde & Schwarz and Qualcomm
show end-to-end live 5G Broadcast
streaming to smartphones at
CABSAT Show 2022




Significant interests towards 5G broadcast deployment worldwide

Denmark
Tour de France 22 powered by 5GB

ltaly

2018-23: TV delivery with Rel-14/16
HPHT in Aosta and Turin
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Germany

2020-22: 5G Media2Go Stuttgart/Heilbronn

Finland.

2017-20: 5G Today in Bavaria Belglum

2019-22: TV deiivery with Rel-14
HPHT in 3 sites 2 o

2022-24: 5G BC imec.icon
project with 2 HPHT sites

i

-22: \‘nag/‘x Project with O2 Virgin Media

Europe France eMBB

2023: European bro oU 2018-2022: Live testing of 5 Greeg
BC in Paris ‘& 2021-23: Live TV/Radio wi

UsS 14116 , with 3MHz in Athe
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2020+: Growing interest in 5G .
2023: FCC Approves A Low Power TV Station To Broadcast Over 5G Networks
2023: First 5G Broadcast in the US and first 24/7 5G Broadcast station in the
world on WWQOO, Boston, MA!

Spain
2020: Distribution of free-to-air linear radio and

TV using Rel-14 enTV with HPHT in Barcelona
2022 & 2023: MWC demos

2022-24: Live 5G BG

Algeria

Brazil 2022: Interest towards 5G BC

during Mediterranean Games

-23: TV 3.0 project calling
roposals

Colombia

2020-21: Delivery of TV and radio with Rel-14
broadcast trial deployment in Santiago de Tolu

dia

2020+: Growing interest
in latest broadcast? technologies

South Africa

2019-20: Live testing of Rel-14
in Johannsburg

ISMC 2023

Russia

2022+: 5G Broadcast under investigation
as latest broadcast technology
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Jis on of live TV
g Rel-16,efTV near Seoul
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- Philippines

* 2019-22: Direct to mobile Live TV/Ra
5 in Manilla
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Malaysia

2019-24: AIB project based on 5G
Broadcast under the administration of
NRTA' and ABS?

2023: 5G Broadcast Chengdu pilot project
formally kicked off on July 20th

China

" National Radio and Television Administration 2 Academy of Broadcast and Science commercia potential 2 Prasar Bharti working jointly with IIT Kanpur on Next Generation Broadcast Technology

2023: Workshop on future of Broadcast
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R4-2310252 Introduction of 5G broadcast UHF bands
Type: CR For: Approval

Latest U d ates 36.101v18.1.0 CR-5981 rev Cat: B (Rel-18)
Source: Quaicomm Incorporated, Nokia, SWR, EBU, Rohde & Schwarz
Decision: Endorsed,
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Selected use cases

* One-way communication directly to handsets « Emergency notifications to smartphones from

« More cost efficient than unicast (RAN and CDN) broadcast infrastructure.

« Live sports, special events, general programming « Possibility of sending text-only notifications and
« Key for massive events (e.g. World Cup) multimedia content

Interactive media General file download

« Combine linear video with interactivity. . Software / firmware upgrades.
« Linear content from broadcaster, unicast using mobile - Download and storage of popular content:
network.

« TV shows

- Comments, ratings, e-commerce, advertising . “Viral” videos in social media.

ISMC 2023

Enhanced broadcast use cases with 5G broadcast




APls - Test and commercial devices

Application Processor

Streaming App File Download App Applications IPTV app Service Discovery

Mggis'?:rﬂia Streaming Service File Download Service Transparent Service Group Communication

DASH Reception
Client Reporting

Depending on
alert, action
happens

uslD SVIND

Object Distribution Function Packet Distribution Function

. ) messageldentifier, serialNumber,
Service Discovery dataCodingScheme geographical area
coordinates
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eMBMS Service (with multicast) SIB12
messages

LTE Modem
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Summary & Next Steps

Join the community of open standards, innovation and development for DTT delivery to Mobile in the UHF band

5G is a platform for Broadcasters and Content Providers with
features including 5G broadcast, Public Warning and many others

];‘I;[ 3GPP Standards are global and address billions of devices - from
smart phones to many more verticals (automotive, |0T, etc.)

Qualcomm contributes, supports and drives open systems through
technologies, standards and reference tools
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For more information, visit us at:

www.qualcomm.com & www.qualcomm.com/blog

Nothing in these materials is an offer to sell any of the
components or devices referenced herein.

©2018-2019 Qualcomm Technologies, Inc. and/or its
affiliated companies. All Rights Reserved.

Qualcomm is a trademark of Qualcomm Incorporated,
registered in the United States and other countries. Other
products and brand names may be trademarks or
registered trademarks of their respective owners.

References in this presentation to “Qualcomm” may mean Qualcomm
Incorporated, Qualcomm Technologies, Inc., and/or other subsidiaries
or business units within the Qualcomm corporate structure, as
applicable. Qualcomm Incorporated includes Qualcomm’s licensing
business, QTL, and the vast majority of its patent portfolio. Qualcomm
Technologies, Inc.,

a wholly-owned subsidiary of Qualcomm Incorporated, operates, along
with its subsidiaries, substantially all of Qualcomm’s engineering,
research and development functions, and substantially all of its product
and services businesses, including its semiconductor business, QCT.
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