EXPERIMENTALNI VYSILANI 5G BROADCAST

FunkZni testy vysilani LTE FeMBMS signalu
dle specifikace 3GPP Rel 14, 16 a 17
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Trendy a vyvoje TV vysilani — vyzvy a prilezitosti

Poskytovatelé obsahu

= Snizeni nakladd na distribuci

= Flexibilni distribu¢ni systémy

TV operatori Mobilni operatofri I

= ZvySujici se poptavka po video obsahu
Linearni TV postupné ubyva na popularité = Hledani novych obchodnich modelu (IoT, M2M...)
Smartphony/Tablety ziskavaji na dulezitosti = Poptavka po premium obsahu kdykoliv kdekoliv
Hledani novych B2B pfilezitosti = Chybgjici QoS/QoE

Uginna distribuce médii — Kamkoliv, kdykoliv, komukoliv

= Uziti Broadcast/Multicast pfistupu spole¢né s Unicast > eMBB

= \ystavba prekryvné sité s konceptem One-to-Many

» Vystavba dodate¢né SDL sité v existujicich celularnich vysilacich mistech

= Umoznéni Multicast as a Service (MaaS) k nalezeni vice obchodnich model(
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Digitalni technologie — Co nas ¢eka?
Analog TV
Digital TV

DVB-T/T2 ATSC1.0 ISDB-T DTMB

What's next?

ATSC3.0 Advanced ISDB-T DTMB-A 5G Broadcast
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3GPP FEMBMS REL. 14

Dulezité pozadavky
» HPHT topologie

extended cyclic prefix 200 us
umozni rozsahlé prekryvneé sité

» Downlink only mode
prijem broadcastové aplikace bez
SIM karty a bez autentifikace

» Vyuziti signaloveé Sirky pasma
(v rel. 8 eMBMS pouze 60%)



Technologie 5G Broadcast

1C 2C 3G 4G 5G 5G Broadcast Broadcast

NR Multicast LTE-based

SCS (Af= 1.25KHz/ CP=200ps) - Mobilita az do
120km/h, BW= 1.4/3/5/10/15/20 MHz pro UHF

Rel-14

SCS (Af= 370Hz/ CP=300ps) ISD az do 100 km > Fixed
Rel-16 reception (TV & Velkoplo$né obrazovky)
SCS (Af= 2.5KHz/ CP=100ps) > Mobilita az do 250km/h

Rel-17 Rel-XX Rozsiteni $itky pasma 6/7/8 MHz pro UHF
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R&S Technické reseni

Core Network

Access Network

BSCC

BSCC

Content
Providers

Reseni 1 je vhodné&;jsi pro venkovské, hornaté a odlehlé oblasti (HPHT/MPMT)

O
Reseni 2 je vhodnéjsi pro méstské a husté osidlené oblasti (LPLT)

o
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5G BC/MC reSeni 1 - R&S®Overlay Solution

5G Broadcast Tx

xMB U-Plane

XMB C-Plane

5G Broadcast All-In-One Core Network
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5G BC/MC reSeni 2 -R&S®SDL Solution

EPC/5GC 5G Broadcast Tx

xMB U-Plane

XMB C-Plane

Up to 200W

5G Broadcast All-In-One Core Network
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HPHT LTE
BROADCAST
5G TODAY

» Dvé vysilaci lokality:
— Wendelstein — 4.12.2018
— Ismaning
— Vzdalenost 64km

» UHF kanal 56 (750-758 MHz)
» 5 MHz Sifka kanalu
» 100 kW ERP vykon vysilacu




Significant interests towards 5G broadcast deployment

Italy
2018-23: TV delivery with Rel-14/16 Russia
Germany HPHT in Aosta and Turin X "
P . - 2022+: 5G Broadcast under investigation
2020-22: 5G Media2Go Stuttgart/Heilbronn - Finla nﬁ.‘, as latest broadcast technology

2017-20: 5G Today in Bavaria o

i 2019-22: TV ry with Rel-
Belglum HPHT in 3 gg( =

=

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

of live TV

-22: VI&IA Project with O2 Virgin Media . \/ near Seoul
%
France 3
2018-2022: Live testing of 5
BC in Paris

1§72021-23: Live TV/Radio wi
14/16 , with 3MHz in Athe

us

Philippines

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

»* in Manilla
e

2022-24: Live 5G

2020+: Growing interest
in 5G BC in addition to ATSC3.0

Spain Algeria
2020: Distribution of free-to-air linear radio and Brazil
TV using Rel-14 enTV with HPHT in Barcelona 2022: Interest towards 5G BC China
- " during Mediterranean Games
23: TV 3.0 project calling
- roposals 2019-22: AIB project based on 5G
COI()mbla d|a Broadcast Rel16/17 under the
2020-21: Delivery of TV and radio with Rel-14 administration of NRTA' and ABS? with
broadcast trial deployment in Santiago de Tolu South Africa 2020+: Growing interest commercia potential
in latest broadcast3technologies
2019-20: Live testing of Rel-14
in Johannsburg
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1 National Radio and Television Administration 2 Academy of Broadcast and Science commercia potential 3 Prasar Bharti working jointly with [IT Kanpur on Next Generation Broadcast Technology



Aplikace pro 5G Broadcast / Multicast

distribuce vysilani Zivych SWIFW aktualizace
vystoupeni stejné tak linearniho
obsahu
Vehicle Casting Venue Casting
aplikace pro M&E, SW vysilani Zivych predstaveni

aktualizace, polohovani

==l Public Safety Multicast E-Sports :
m Varovna hlaseni Skupinovy herni Multicasting m

A dalsi
e-learning, live commerce
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5G Broadcast - Live casting

Umoznuje prijem linearni TV na mobilnich zafizenich
Neomezeny pocet uzivatell se stejnym QoS

Prijem mozny bez SIM karty, ROM & FTA

Mobilita (az do 250 KM/h)

Fixni pfijem (az do 300 pS)

Ruzné moznosti spektra (UHF, SDL)

RUzné moznosti vystavby (Mobilni / TV operatofi)

® & 6 6 6 O o o

Uziti existujici infrastruktury (HPHT, MPMT a LPLT)
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= &
5G Broadcast - Venue casting  @es: o

00
¢ Vysilani zZivych pfedstaveni mobilnim uzivatelC

na sportovnich nebo kulturnich akcich
¢ Benefity:
¢ rlzné uhly kamer
4 opakovani, slow motion
¢ doprovodné grafiky

& statistiky, analyzy a informace z ostatnich N

utkani
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¢ Prvni zivy prenos se uskutecnil 12. unora

2022 pro 10 ucastniku

¢ 6 kanall s obsahem dodavanym do

VISTA application:

& 4 zivé streamy nabizejici pohledy

ruznych kamer
& Stream samotného zapasu

¢ Stream z utrob stadionu MK Dons
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5G Broadcast - Vehicle Casting

¢ M&E v autech — zivé vysilani nebo On-demand
¢ OTA aktualizace map/SW/FW
¢ Aktualizace bezpe€nostnich zaplat a SW oprav

¢ Informace tykajici se dopravni situace

& AR based real-time informace okolniho prostredi
& Multicast pro C-V2X (FCW, IMA, BSW/LCW, OPA)"

¢ RozSifené polohové informace



5G Broadcast - Vehicle Casting, projekt 5G Media2go

¢ 1.10. 2020 - 1.10. 2022

¢ DFMG Deutsche Funkturm GmbH, KATHREIN Broadcast GmbH,
Porsche AG, Rohde & Schwarz GmbH & Co. KG,

Sudwestrundfunk, Technische Universitat Braunschweig, ];e;l]?ékom"
Or .

Deutschland GmbH, Daimler, Media Broadcast p (

¢ Kombinace 2 HPHT vysilagd ve Stuttgartu a v Heilbrénnu a7 LPLT
\ ~
vysilacu v 5G Broadcast SFN, UHF CHTV 40 ) N\

¢ Integrace linearni TV, ARD/SWR Mediathek a geo-referencni
doporuceni (,Travelguide®) v infotainment systému ROHDE & SCHWARZ ®

Maks deagzeal -
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5G Broadcast — Vehicle casting, ESA projekt i
"a.‘f..‘.? W) g-esa |

¢ Projekt s ESA (European Space Agency) ,Resilient PNT
based on 5G Broadcast®

Od 1. fijna 2022, doba trvani projektu 14 mésicu

*

¢ UrcCeni polohy jako doplnék / zalozni systém ke
stavajicim GNSS

Upresnujici informace polohy s odchylkou 3 m/ 10 nS

* o

SIM-less prijem polohovych informaci v realném Case
(napf. auta, autobusy, nakladni vozy atd.)

¢ FTA a ROM umozni flexibilitu = jedno feSeni pro mnoho
pFijimacu
¢ Spolehlivy a robustni systém

5G Broadcast



5G Broadcast — Public Safety - CBS

¢ Aplikace pro varovani obyvatelstva

¢ Puvodni zamér byl definovan v 3GPP Rel 3 v tzv. CBS
(Cell Broadcasting Service) jako komercni sluzba pro
textoveé vysilani zprav nebo pocasi uzitim signalizacniho
kanalu = varovani i pri pretizeni sité

¢ CBS je dnes Evropskou komisi jedno z doporucenych
reseni

*

Vyhoda HPHT infrastruktury v 5G Broadcast systému

*

Moznost doplnit varovneé zpravy video, audio obsahem a
datovymi informacemi / URL

¢ SIM-less pfijem, FTA, ROM

® 18 Rohde & Schwarz 5G Broadcast

1335 S M 5 o

A Emergency alert: Extreme

Heavy storm with strong rain falls and
flooding expected in Northern Spain!

|
|
1
s link for detailed info | ‘
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