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Challenges for Broadcasters: Devices, Formats, Users
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Focus of this presentation

Mixed-mode multicast

* Operator spectrum (IMT)

* Integration with unicast network

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

5@G broadcast

Broadcast spectrum (e.g. UHF)
* No unicast. Downlink — only traffic.

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

* Dedicated broadcast infrastructure (can be high power)
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Dynamic switching between broadcast E E

and unicast, e.g., SC-PTM’

Single Frequency Network (SFN)
for downlink broadcast only

5@G defines two modes of broadcast communication

Addressing diverse ecosystem, deployment, and use case requirements
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General technology introduction
5G broadcast and 3GPP

» “5G broadcast” is a broadcasting standard defined by 3GPP (Release 16 - 2020)

« 3GPP is the industry group responsible for defining global cellular tech standards (e.g. 4G / 5G)

* In the last few years 3GPP has expanded to new verticals (e.g. broadcast, automotive, satellite, etc.) hence it should not
be regarded as a surprise that a broadcasting tech is coming out of 3GPP

« Even though 5G Broadcast has been standardized by 3GPP, it is a broadcasting technology
* |.e. meant to be used by broadcasting operators, in broadcasting spectrum
* No need of supporting a unicast network. 5G Broadcast does not have anything to do with unicast

« The main design target & “reason for being” of 5G broadcast is to enable operation of a broadcast
network where the receivers are hardware-compatible with cellular modems
» “Hardware compatible” means lower barrier to adoption in mobile devices compared to other broadcasting technologies

* This is because several 5G Broadcast building blocks are already there in a 4G/5G modem, hence the additions are marginal.
* For other technologies, a separate piece of silicon / die area would be required

» To be clear, 5G Broadcast has nothing to do with “cellular operators trying to take over from broadcasters”



595G Broadcast - Core Features for multiple use cases
‘ SIM-less reception with simplified architecture
‘ Receive-Only Mode (ROM) & Free-to-Air (FTA)
\

‘ Different spectrum options (e.g. UHF, SDL), as well as SFN/MFN
|

. Various deployment possibilities (e.g. MNOs, BNOS)

|
‘ Using existing infrastructure (HPHT, MPMT and LPLT)

[
‘ Highly flexible velocities (up to 250 KM/h Vs up to 300 uS)

‘ Can be combined with existing 4G and 5G features (unicast, PWS)
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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

S~
-

Germany

—

2024: European Championship
2020-22: 5G Media2Go Stuttgart/Heilbronn
2017-20: 5G Today in Bavaria

Belgium

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: V‘I-QI)/:\ Project with O2 Virgin Media

Europe France eMBEB

2023: European bro oU 2018-2022: Live testing of 5 Greeg
BC in Paris s »n .

US 2024: Olympics t2021-23. Live TV/Radio w

14/16 , with 3MHz in Athe

<
“de:
16

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 globally

2024: Foundation of 5G Broadcast Collective

Spain

2022-24: Live 5G BG

Algeria

2020: Distribution of free-to-air linear radio and
TV using Rel-14 enTV with HPHT in Barcelona
2022 & 2023: MWC demos

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
2023: Discussion on DTM strategy
based on market feedback

South Africa

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

Russia

2022+: 5G Broadcast under investigation
as latest broadcast technology

G

-

-~

g Rel-16.en

s

of live TV
V near Seoul

Philippine

‘

S

5 in Manilla
4

\ .

* 2019-22: Direct to mobile Live TV/Radio

Malaysia

steps are trials

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 20t

GATIS' Global 5G Broadcast Sur{mina

T National Radio and Television Administration 2 Academy of Broadcast and Science commercia potential 3 Prasar Bharti working jointly with IIT Kanpur on Next Generation Broadcast Technology

2024: Report close to completion - next

7


https://ticker.tv/category/news/
https://ticker.tv/category/news/
https://www.5g-mag.com/post/27-10-23-5g-mag-participates-at-gatis-summit

Demos 2023 — QRDs and CRDs are real phones




Standardization




ETSI TS 103 720: Profile of 3GPP TR 36.976: Overall description
specification containing the necessary of enhanced TV (enTV) for
parts to deploy 5G broadcast 5G broadcast

ETSI TS 103 720 v1.1.1 2020-1
N kil ‘SGPP TR 36976 V16.0.0 (2020-03)

Technical Report

E_TSI///%\\\ 3rd Generation Partnership Project;

\

S Z Technical Specification Group Radio Access Network;

Overall description of LTE-based 5G broadcast
(Release 16)

] [ ]
I I l fO r I I l a t I O I l 5G Broadcast System for linear TV and radio services;
LTE-based 5G terrestrial broadcast system

TECHNICAL SPECIFICATION

G

A GLOBAL INITIATIVE

2

broadcast
standards... EBU

. . . 3GPP TS 36.212 v16.4.0 2020-12) 3GPP TS 36.213 v16.4.0 2020-12
Various specifications 3GPP TS 36.211 via40 amorn = : D e
! R 3 Generation Partnership Project;

of 5G PHY supporting | e sammsnpres scilipeei s Petmblo Pt B
M - y ’ i i i E-| e echnical cification Grou, lo Access Network;
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https://www.etsi.org/deliver/etsi_ts/103700_103799/103720/01.01.01_60/ts_103720v010101p.pdf
https://www.3gpp.org/DynaReport/36976.htm
https://www.3gpp.org/DynaReport/36211.htm
https://portal.3gpp.org/desktopmodules/Specifications/SpecificationDetails.aspx?specificationId=2426
https://portal.3gpp.org/desktopmodules/Specifications/SpecificationDetails.aspx?specificationId=2427

5G Broadcast Standards Evolution
Roadmap towards WRC23

ETSI ETSI
3GPP ITU 3GPP ETSI 3GPP 5G-MAG 3GPP 5G-MAG 3GPP

Rel-14 5G BC

Rel-16

worldwide 5G BC is an Rel-17 Enhanced Rel-18 Enhanced Rel-19 work in
SCSE-Z5KHZ/ standard Rooftop EU standard Enhanced Version of Requirements Version of planning (TFI,

CP=200us Mobility up to (ETSI TS 103 BW= 6/7/8 ETSI TS 103 for UHF band, ETSI TS 103 Co-existence,
Mgglohtzrﬁ%to T?/\E/\)I/D16ind 250 km/h 720) MHz for UHF 720v.1.2.1 URL Handling 720v.1.3.1 Low-Latency)

2017 2019 2020 2020 06/22 06/23 12/23  12/24 06/25

K4-£310454 Introauction or G broaacast UHF banas ETS' TR 103 972 V1.1.1 2023.07)
Type: CR For: Approval ¢ N
36.101v18.1.0 CR-5981 rev Cat: B (Rel-18)

Source: Qualcomm Incorporated, Nokia, SWR, EBU, Rohde & Schwarz
Decision:

3GPP TSG RAN Meeting #101

ETSIZT_ S\ Bangalore, India, Sep. 11-15, 2023 RP-231975
“56 BI’OdchSt 55 o _ g TE 5 ) '\ 4 Agenda item: 8A2.135
fOl’ “near .SH perating bands for LTE based terrestrial broadcast
gystem h LA S 5 il i 4 e st fa
Tz’ dnd r0d|° 5.6H-1 5G terrestrial broadcast operating bands
sel’Vices” updqted Operating BS receive band Qigl Views on s
BS transmit DVB-I service delivery over 5G Systems: 4 CO ef
Band . !&!gf E‘UE':C;Y.M.RW Deployment Guidelines MUIt'CaSt in RZL]%F Broadcast /
gt ion
ecificatio

al Sp!

|standards

107 ) 612 Mtz 852 SDO Q
108 NA 470MHZ - 698 MH2 SDO q}g

@ @ Qulcomm Incorporateq
<<<_Unchanged sections omitted >>> (ﬂ

5.6H PMCH bandwidth for LTE based 5G terrestrial broadcas @@@Q@
Requirements 1 the present document are specified for the bandwidths listed i Table § 6H-1 @
Table 5 6H-1 Ngg for 5G terrestrial broadcast Q @
1
= JIFN D

echnic
ETS\!v\TVW-Bg_mug'com
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https://www.etsi.org/deliver/etsi_ts/103700_103799/103720/01.01.01_60/ts_103720v010101p.pdf
https://www.etsi.org/deliver/etsi_ts/103700_103799/103720/01.01.01_60/ts_103720v010101p.pdf

Technology Evolution
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MBMS/LTE eMBMS/5G broadcast History

Building upon a strong 3GPP technology foundation

3GPP could have taken a radical approach to define
a clean slate radio system to meet the broadcasters’
requirements, instead a more pragmatic route was
chosen. Experiences from the past with dedicated
modems such as MediaFLO or DVB-H, and the
need for easy integration into mainstream mobile
devices, led to the decision to evolve eMBMS to
LTE-based 5G Broadcast instead of any radical new
designs.

’ﬂw Further enhancements®
lte" to fully satisfy

LTE eMBMS/enTV
in 3GPP Rel-14

eMBMS defined for LTE starting eMBMS enhancements in Enabling terrestrial broadcast and Enabling terrestrial broadcast and

in Rel-8/Rel-9, improving Rel-12 include MOOD and expanding to new services; Meeting 7/10 expanding to new services; Meeting all 5G

coverage and efficiency expansion to MCPTT 5G Broadcast requirements in Rel-14 Broadcast requirements in Rel-16
3GPP Rel-14 (completed) 3GPP Rel-16 (completed)

Target market Target market 5G broadcast is a

focused on expanded to “broadcast standard”

Cellular operators Broadcasters (same target as DVB or

ATSC) based on 3GPP
ITU-D Question 2/1 Focus session on Evolution of Broadcasting systems O H
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RAN: MBMS = 5G Broadcast Evolution Release 17/18

Release 16 U
SR * 6/7/8 MHz channel
bandwidth to support
Release 14 «  New numerologies to A common global
target rooftop reception channel bandwidth for
R e] pase ‘] 3 « Longer cyclic prefixes for ‘ with up to 125 km ISD broadcast systems
|‘ support of larger ISD « High mobility reception: « |Introduction of UHF
: «  Up to 100% of subframes fixed, portable and Band 108 to address
Release 9 y U * Single-cell sc for MBSFN transmission mobile receivers up to RF transmitter and
transmission (SC- on a dedicated carrier 250 km/h : i
. Mixed unicastMBMS PTM) receiver requirements
carrier . Transmissionon ° Subframes fully * Enhancements to CAS-
PDSCH with new dedicated to MBSFN increased PDCCH agg.
15 kHz numerology roup identities transmission Level, PBCH repetition,
- Extended CP of group | Targeting rooftop and CFlin MIB
16.7us ° Non-synchronlzed g g P ISD LPLT: 15km MPMT: 50km  HPHT: 125 km
o transmitters car-mounted antennas, “ |
* Multi-cell handheld receivers oy R
transmission only 3 ' éﬂ
(MBSFN) ﬁv O . , Rf:eiw;s with car-mounted
. Up to 60% of - ' ' | e
SUbframeS for %': Eﬁig;;"ﬁg; with rooftop Transmitters i?léosrfh'aazelssdah bt
MBSFN transmISSIOn :_:': - large gain directional rx ant. l:',:'ITI_jO;E;E‘{ ks:e’cil;;‘e” OIdr;caiI)?e \o(ss. sontios)
- 10m height ) IiiPH.’ 3?5 N .10k‘w.:‘;' C;HT-Ii - 2-way rx diversity
- LOS channel '
~1d - P1546 50/1 propagation model
' - 4dB cable loss indoor and in-car receivers were considered in the study
m“?’ - no rx diversity gain phase, but were deprioritized in the normative phase
“Operator controlled” MBMS “Broadcaster controlled” MBMS
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Technologies and Trials



JoL h 9 5G
nfja
"L@J\ Qualcomm
(21 —] P
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
ol L O} ©
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

m\

Oualcomm TeChf\olog jes. Inc

i \‘ y
Z'. b SGBroadccst -

o o
Joint demo at MWC’23

T e
’@\

Taking a system approach to technology innovations

Making cellular broadcast a reality
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Proof of concept in 2022: ﬁune&scuwnz Qualcomm

Rohde & Schwarz and Qualcomm show end-to-end live 5G
* Objective: confirm feasibility | Broadcast streaming to smartphones at NAB Show 2022

and move eCOSyStem towards Highlights how 5G Broadcast can redefine content delivery and open up new business models
commercial deployments.

Rohde & Schwarz and Qualcomm partner to demonstrate end-to-
- Summary of features: end realtime 5G Broadcast streaming to smartphones at CABSAT
» Reception from broadcast transmitter 2022

* Reception in broadcast UHF spectrum Underlines 5G Broadcast's potential to drive new business models and redefine how content is delivered
» Operation without SIM card

* Reuse of cellular hardware (smartphone)
First end-to-end live 5G Broadcast streaming to smartphones at

MWC Barcelona 2022 with Qualcomm and Rohde & Schwarz

New 5G breakthrough poised to redefine content delivery.
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Qualcomm devices
O e —-uUBL Al

- NEW ERA IN MEDIA DELIVERY - 56 BROADCAST / MULTICAST |

/‘f\ —
* QRDs based on Snapdragon 8 Gen 1 initially, now Gen 2 (8450 / 8550).
» Modified (non-commercial) changes to enable a subset of 5G-broadcast features.

* Meanwhile, Qualcomm supported enabling 5G Broadcast trials on Commercial devices
by applying some firmware upgrades = Commercial Research Devices (CRDs)

» Additional trial features are expected in next release of QRDs and CRDs.
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Eurovision Song contest [ o

ad - ®

This year's #Eurovision showcased the future of live broadcasting, with the
latest multimedia distribution solution, allowing viewers to witness the action

. L k from multiple angles at once. Watch the video below to learn how we helped
L make this a reality.

5G Broadcast demoed live in multiple cities

N ) In partnership with ORS Group (Austrian Broadcasting Services), Rai -
] 7 ;\VJ“/”‘ Radiotelevisione Italiana, Rohde & Schwarz, towerCast, European
‘ iy 4N % Broadcasting Union and SWR

al
Angers' g )
Nantes o k
2 Graz §
=5 <3
Ua "‘3' helle ;x'\l’f’_\;/ﬁ(w .
Limoges  cje 2 SIovenlaZa%,eb X
o ° S
s ice Triéste
B""'e/_,% Verona : o\Ieglce fitste
e —
Bordea 1
o
S
¢ Genoa BoI%gna
3% Q
San Marino
Toulouse Monlgelher Monaco RS
Bilb o Florence
ilbao
o
2 = Marseille Italy
AR Go gle

Andnrra

Live content produced by RAl in Turin

Encoded by Ateme at EBU HQ in Geneva and distributed to
SWR in Stuttgart
France Televisions in Paris
ORS in Vienna

%

g

Want to check out backstage

Qualcomm Eurovision


https://www.linkedin.com/feed/update/urn:li:activity:6963786733624692736/?utm_source=linkedin_share&utm_medium=member_desktop_web

| LAGBROADC 53 TowerCast event in Paris

MWC 23

Other demos / trials

CABSAT’ 22

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

Dubai Warld Trade Centre, Booth E6 - 20 |




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

« Combine linear video with interactivity.

« Linear content from broadcaster, unicast using mobile
network.

« Comments, ratings, e-commerce, advertising

General file download

» Software / firmware upgrades.

« Download and storage of popular content:
« TV shows
« “Viral” videos in social media.

ITU-D Question 2/1 Focus session on Evolution of Broadcasting systems
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Emergency alerts

« 5G broadcast inherits from 5G the public warning system capabilities.

* The Cell Broadcast Service (CBS) does not require authentication with
a PLMN. Hence, a ROM network is inherently compatible with CBS
(see 3GPP TS 23 041).

« CMAS (commercial mobile alert system) is available in current
commercial devices.
» Devices monitor periodically a low-duty cycle paging channel (low power)
« CMAS over 5G broadcast has been demonstrated with R&S infrastructure

» Additional capabilities of CMAS:

» Geofencing (send notification to users within a given area)
« Possibility of sending URL linking to emergency media

2039 5 0 5

A Emergency alert: Extreme

The World's First

5G Broadcast

Emergency Warning Message
provided by

Qualcomm and Rohde & Schwarz!

OK




Emergency message
demo with ABS

Self-contained emergency system (text +
multimedia) without need of unicast.

ITU-D Question 2/1 Focus session on Evolution of Broadcasting systems
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DVB-I| over 5G - combining the best of two worlds

DVB Service layer with 5G Broadcast distribution - specification work

« DVB Commercial Requirements in Bluebook C100 (07/21)
« ETSI TS 103 720 (06/23): LTE-based 5G Broadcast
« ETSI TR 103 972 (07/23): Deployment Guidelines for DVB-I services over 5G Systernr
« ETSI TS 103 770 DVB-I Service Discovery (11/20)
* Latest vers?on used irT triz?ls is A177r4 (09/22) % @
« Latest published version is the bluebook A177r6 (02/24)
« ETSI TS 103 285 DVB-DASH (Dynamic Adaptive Streaming over HTTP) = ™
+ 3GPP TS 26.501 (12/23), TS 26.510 (06/24) TS 26.512 (06/24) hereRat AT

MEDIA ACTION GROUP
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https://dvb.org/?standard=commercial-requirements-for-dvb-i-over-5g
https://www.5g-mag.com/post/etsi-tr-deployment-guidelines-for-dvb-i-services-over-5g-systems
https://dvb.org/?standard=service-discovery-and-programme-metadata-for-dvb-i
https://dvb.org/wp-content/uploads/2023/07/A177r6_Service-Discovery-and-Programme-Metadata-for-DVB-I_Draft_TS-103-770-v121_February-2024.pdf
https://dvb.org/?standard=dvb-mpeg-dash-profile-for-transport-of-iso-bmff-based-dvb-services-over-ip-based-networks

13:02 88 @ ®N N 100%@ Qualcomm and Rohde & Schwarz show the world’s
= @ Qualcormm first standards-conforming demo of 5G Broadcast

integrated into the DVB-I service framework on a
commercial smartphone. 5G Broadcast transmissions
from the Ismaning/Munich broadcast tower are added
as service instance to a DVB-I service list and the DVB-I
client is updated to select services included in the 5G
Broadcast signals. The 5G Broadcast signals are
integrated in the service list of the German DVB-I Pilot,
whereby the instances for 5G Broadcast get highest
priority and will hence be selected by the 5G Broadcast
capable receivers, but ignored by regular TV sets or
smartphones.

Monday
3:02

March 18

Joint demo of Rohde & Schwarz, Qualcomm and the
colleagues from ZDF and ARD

il n w”uw:«nz

,v//


https://www.qualcomm.com/
https://www.rohde-schwarz.com/

5G-MAG Reference Tools?

REFERENCE  Developer Space
ifxe < TOOLS /> https://developer.5g-mag.com

©® & 4 ©

Open Community of Reference Feedback to IPR-friendly License
Developers Implementations standards experts Model
Open developers Reference implementation Facilitating exchange Developed to foster
community sponsored by of bG media platform between developers and contributions, demos,
5G-MAG members components and features standardization experts testing, commercialization
o o o o i Zi Fraunhofe
Current list of official contributors BlE HHiBitstem P4Dolby
IDTOLY 1 interdigital ?‘j orsS
. [ZTION SPELL i
Qualcomm resill'on 5 37



https://developer.5g-mag.com/

Summary & Next Steps

Join the community of open standards, innovation and development

;l 5@ 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, |OT, etc.)

Qualcomm contributes, supports and drives open systems through
technologies, standards and reference tools




Qualcomn
Follow us on: in Y Q06

For more information, visit us at:

qualcomm.com & qualcomm.com/blog

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

©2018-2023 Qualcomm Technologies, Inc. and/or its affiliated
companies. All Rights Reserved.

Qualcomm is a trademark or registered trademark of Qualcomm
Incorporated. 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
our licensing business, QTL, and the vast majority of our patent portfolio. Qualcomm
Technologies, Inc., a subsidiary of Qualcomm Incorporated, operates, along with its
subsidiaries, substantially all of our engineering, research and development
functions, and substantially all of our products and services businesses, including
our QCT semiconductor business.

Snapdragon and Qualcomm branded products are products of Qualcomm
Technologies, Inc. and/or its subsidiaries. Qualcomm patented technologies are
licensed by Qualcomm Incorporated.
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