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Point-to-Multipoint (PTM) Wireless

v/ =5 X CAST
Transmissions

Suitable to deliver the same content to an unlimited number of
people/devices within the covered area with a defined and stable quality of
service

— without substantially increasing network capacity requirements, energy consumption,
costs

Can offer huge capacity gains and sustainable operation of services, ensuring

a cost effective high q y delivery m%‘%l??JUﬁWSG-Xcast: enabling point-to-
— This also allows valu etwork resowﬁg&t@d@ﬁtr@@sﬁﬁﬁmiﬁﬁmIs(@p@hjwﬁkk@s
https://www.youtube.com/watch?v=2xleceNHVKU&t=15s
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https://www.youtube.com/watch?v=2xIeoeNHVKU&t=15s

5G Driven by New Use Cases and
Designed for New Vertical Industries

© Time-critical process control

® Non time-critical factory automation
© Remote control

© Intra/Inter-enterprise
communication

MEDIA &
ENTERTAINMENT

© Ultra High Fidelity Media

® On-site Live Event Experience
© User/Machine Generated Content

O Immersive and Integrated Media

S i : © Cooperative Media Production
AUTU MUTIVE { I ) ’ ’ @ Collaborative Gaming

© Automated driving O Digitalization of Transport and Logistics

© Shars My View o i e e 5G-PPP White Paper, “5G Vertical Sectors,” Feb. 2016



Broadcast in 5G? =5 YCAST

Broadcast/Multicast Point-to-Multipoint (PTM) transmissions are key in many 5G
use cases
— Also airborne communications

MULTIMEDIA & | CONNECTED
ENTERTAINMENT AUTOMOTIVE

l  INTERNETOF # PUBLIC WARNING
THINGS AND SAFETY

UHDTV delivery
VR, AR, 360° video

Content prepositioning

Autonomous driving
information, Infotainment

Disaster alerts (e.g.
Software Updates tsunami, earthquake)

Common Control Emergency alerts (e.g.
Messages hazar, amber alerts)

Safety applications,

Signage information
Push to X (talk/video)



eMBMS: evolved multicast broadcast multimedia service
enTV: enhanced TV

PT M | N LT E MooD: MBMS operationon-demand 4G X CAST

SC-PTM: Single Cell PTM

Originally included in Rel'9 (eMBMS), based on 3G MBMS from Rel'6
It has been significantly enhanced in the latest releases of LTE-Advance Pro
for different types of communications:
— Television services (EnTV) - based on broadcasters’ requirements
— Critical communications
— Vehicular communications
— Machine-type communications
Two major trends and main technology enhancements:

— Dedicated broadcast networks for TV services
- Receive only, shared network infrastructure, external interface towards content providers, ...

— PTM as delivery optimization feature
- MooD, SC-PTM, ...

But built on top of an initially conceived basic and static TV-like service
— Following LTE backwards-compatibility design principle 6
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PTM Evolution in 4G [fe Ite 1te %%)(//CAST

- Two major trends from Rel12:
— Dedicated broadcast networks for TV services
— PTM as RAN delivery optimization feature

2008 2009 E 2010 E 2011 2012 2013 2014 2015 2016 2017

In|t|al LTE standard
“ LTE Broadcast (eMBMS NBSFN)

m Allocation ar:1d retention priority, RAN counting

Multi-frequency deployments

Advanced

DlgltaITV(ROM free- to air, . Pro
SC-PTM for VZX NB- IoT eMC :




Rel’'14 EnTV - towards stand-alone
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eMBMS broadcast networks

« Radio Access Enhancements Content

» — Dedicated carriers with up to 100% S e

g %’ MBMS allocation e A . |

5 & Self-contained system information B e ry— e Myl
2 & and synchronization signals MBMS BMLSC Provider
c . . Client

z — 200 ps Iong.cyclclc prefix to support —— -~ T >

large inter-site distances User Plane

 Architecture Enhancements e

— Receive-Only Mode (ROM) for devices without SIM card or 3GPP subscription
— New service types to enable free-to-air content broadcast that can be received by ROM
devices and also interactive services

— Open standardized broadcasting application programming (xMB) external interface
towards the TV content providers to simplify access to complex eMBMS procedures

— Transport-only (pass-through) MBMS bearer service type to use the eMBMS network as
content delivery platform in the native format without transcoding

— Shared networks among several MNOs to avoid broadcasting the same content at the
same time over different networks £



5G Broadcast Outlook

« Broadcasters interest in 3GPP technologies is increasing

26 A CAST

EBU broadcast requirements taken into account in Rel'14 (EnTV)

Rel'14 has a long legacy from Rel'8

5G is an opportunity for broadcasters to define a 5G broadcast mode using the latest 3GPP

technology

« Many 5G use cases require PTM transmissions, not just TV broadcast

Treat PTM transmissions as delivery optimization tool

— Unified framework for multiple verticals

« 5G Broadcast not included in the first 5G release (Rel'15)

Currently under discussion for Rel'16, but it is not one of the priority topics

- Terrestrial Broadcast (based on LTE enTV)
- Mixed Mode Multicasting (based on 5G NR)
Eventually there would be Terrestrial Broadcast mode in NR

Broadcast

evolution
e

Dot bt s i roics



S5G UNPRECEDENT OPPORTUNITY
COMMUNICATION CONVERGENCE - FIXED,

CAPABILITIES MOBILE BROADCAST
NETWORKS

%XCAST 5G Broadcast Non-official definition!

efficient mix of uni-, multi-

V|S|on and broad-cast

PTM BUILT-IN NETWORK /NETWORK SLICING

DELIVERY OPTIMISATION, NOT BROADCAST
SERVICE, SERVICES



Basic Information about 5G-Xcast =5 Y(CAST

Title: Broadcast and Multicast Communication Enablers for the Fifth-Generation of
Wireless Systems

Acronym: 5G-Xcast

Call: H2020 ICT-07-2017: 5G PPP Research and Validation of critical technologies and
systems (5G-PPP phase-2)

Grant number: 761498
Duration: 24 months*

Starting date: June 2017

End date: May 2019*

Budget: ~8 M€

Project Coordinator: UPV (Spain)
Number of Partners: 18

Website: www.5g-xcast.eu
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http://www.5g-xcast.eu/

Consortium

FINLAND
FRANCE
GERMANY
HUNGARY
= _| ISRAEL
ITALY
NETHERLANDS
SPAIN
SWITZERLAND
UK

« 18 partners from 9 countries
— 2 broadcasters & associations
— 5 telecom operators & vendors
— 8 SMEs
— 3 universities
PM| UPV (Spain)
TM| Nokia(Finland)/Samsung (UK)
IM| Samsung (UK)

Balanced and strong consortium between the
telecom and broadcast world




Consortium and M&E Value Chalin
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The 5G-Xcast consortium covers the complete M&E Value Chain

CONTENT GENERATION

DISTRIBUTION

CONSUMPTION

13




&6 X CAST Convergence Vision

The converged media ® A

. . seamless @ VYV Outdoor
delivery architecture !] = E!] SO Environment
of 5G-Xcast over AA

fixed broadband,
mobile broadband

A Indoor
Environment

A

g

\
and terrestrial e Pl _*f_.—r""'.—l . “"—*: fn
broadcast networks ' =TT N By " \ 4 \ 2 ) 7
allows a seamless, A ‘|’ ‘|’
uninterru pted DTT Network  Mobile Network Fixed Network
broadcast only broadcast/unicast multicast/unicast

service to be offered
to the users as they
move.

5G-Xcast Application Layer (Content Distribution Framework) Broadcast or

. -) Multicast flow
5G-Xcast Transport Layer (Core Network) <€ =» Unicast flow
5G-Xcast Radio Layer (RAN) xDSL <> Transition

14




Future Media Convergence Scenario  s5)CcAsT

« Users do not care about distribution technologies!

— They care about a seamless experience
TV Transmission

Mabile Network
Broadcast @iﬂlf (Q
\ Hybrid broadcast

\ service use case (D2.1)

-

- S?-_a_m!ess B [ ]|og (o
0g Q' s'eanaie?s

|
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USE CASES | M&E, Public Warning, Automotive and loT

Radio interface, RAT protocols and RAN architecture on top of
RAN | 5G NR Rel'15. Both “Terrestrial Broadcast” and “Mixed Mode
Multicasting” modes

CONVERGED CORE | Combining fixed, mobile and broadcast networks
Mix of unicast/broadcast/multicast capabilities
NETWORK P

On top of 5G service-based core network (Rel'15)

CONTENT Network-agnostic. Combines unicast, multicast, broadcast
DISTRIBUTION and caching for dynamic network resource optimization

FRAMEWORK | . Munich, Germany (Hybrid broadcast service)
TEST-BEDS | + Turku, Finland (Public warning)
- Surrey, UK (Object-based broadcast) e
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Work Packages Overview sax//c;m

 WP1 Management, WP7 Dissemination & Standardization

RADIO LAYER
Use CASES 5G-XcAsT TECHNOLOGY

REQUIREMENTS DESIGN & DEVELOPMENT

CORE NETWORK ARCHITECTURE  CONVERGED CONTENT
AND MANAGEMENT DISTRIBUTION FRAMEWORK

&80‘%,

PROOF-OF CONCEPTS

TEST-BED INTEGRATION SHOWEASE- :

TECHNOLOGY & USE

DEMONSTRATORS DEVELOPMENT &
CASES VALIDATION 17

CONTENT GENERATION



Project Management Structure sa%x//c;m

General Assembly (GA)

4 2
og Qe S5XCAST

Project Management Team (PMT)

Project Technical
~/ Coordinator Manager
Innovation

' @ Manager o

Work Package Leaders (WPLs)
BEAE -k ' et |PT &

EXPWAY

R
Ee

NOKIA

18



External Advisory Board

14 partners from 10 countries:
. Roland Beutler (SWR, Germany) - Chair

. Mat Stagg (EE/BT, UK) Vice-chair Z |-
. . emcsson | [ * DIGITA
. Avanti, UK - Sat5G coordinator A4
«  CRC, Canada cC SONY
«  EHU, Spain SWR»
«  ETRI, South Korea halesAlenia

. Digita, Finland

. Ericsson, Sweden

. LGE, South Korea

. NERCDTV, China

. NHK, Japan

. TDF, France

. Thales, France

. Sony, Germany

. Retevision (Cellnex), Spain

cellnex

26 A CAST

*[ CANADA
CHINA
FINLAND
FRANCE
GERMANY
® | JAPAN

SPAIN
ml SWEDEN
=g UK

‘e:| SOUTH KOREA
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Disclaimer 2 W CAST

The current presentation shows work in progress, supported in part by the European
Commission under the 5GPPP project 5G-Xcast (H2020-ICT-2016-2 call, grant number
761498).

The content is not yet approved nor rejected, neither financially nor content-wise by
the European Commission. The approval/rejection decision of work and resources will
take place at the Mid-Term Review Meeting planned in September 2018 and the
Final Review Meeting, after the monitoring process involving experts has come to an
end.

20



WP2 Use Cases  androw mrm (650 55 Y(CAST

« Definition of 5G use cases for PTM - pei Mesogs Gt
transmissions for media, PW, automotive and v <
loT verticals, with high-level requirements
— Hybrid broadcast, AR/VR broadcast, remote live production

 Technology evaluation and use case refinement
in cooperation with the technical WPs | TSets.

User Devices
o) Audio [T or More]
M Video [ 1 or More)
?  Other Data Types

Minimal Set Includes

Audio Content for
Visually Impaired

7) Video With
Sign Language

: : : Alert
e E ; i : i Uriginatorﬁ
« Definition of future use cases b T L
TV Transmission M{{ : ) Signage O
Mobile Network It - Information o o—\
Broadcast (Q"
) Local Area
o //’ k N\ Broadcast
~ \ 56 Bse -Firmware
O - . _S_laflﬂ_n ___________________ ﬂonfiguration SCthU|Bd
W Alerting iy Updates Delivery
‘.\ f Broadcast area i ‘ s =10000
' ific h | w \ ’
|]|] &3 i specific azardarerrl | H U't|||t|[?'3 1Km " Devices
I~ oo Metering § TKm
DSL DS - L m

21
http://5g-xcast.eu/2017/10/31/deliverable-d2-1-definition-of-use-cases-requirements-and-kpis-now-available/



http://5g-xcast.eu/2017/10/31/deliverable-d2-1-definition-of-use-cases-requirements-and-kpis-now-available/

WP3 Radio Access E—
Network (RAN) De Mi (5GIC) 4 X CAST

Resource
eMBB D2D Broadcast PWS Block

« Analysis of eMBMS LTE-Advanced Pro

¥ v
g
(Rel'14) V77777
L V777777
— ATSC3.0 L L1,

« Performance Evaluation of 5G NR (Rel’15)

— Participation in the IMT2020 Evaluation Process
via 5G-PPP

— Development of 5G NR link-level and system-level
simulators

e 5G-Xcast RAN

— Air Interface
— RAN logical architecture
— RAT protocols and RRM

2) Multi-Cell-PtM
Intra-DU

Q
3) Multi-Cell-PtM
Inter-DU

Intra-CU RAN Multicast Area 1

http://5g-xcast.eu/2017/12/07/deliverable-d3-1-Ite-adva nced-pro-broadcasbc:r_éa_ié:é_c_c_és:s_-_r_l_ejc\_/\_/é_rk_-b_e_Fl_c_ﬁr_ﬁé_rk_-h_dw-avazl%abIe/



http://5g-xcast.eu/2017/12/07/deliverable-d3-1-lte-advanced-pro-broadcast-radio-access-network-benchmark-now-available/

WP4 MOb”e WP4 Leader

Core Network Tuan Tran (Expway)
« Definition of the 5G _
converged core
network architecture B.C
combining fixed,

mobile and broadcast
networks and using a
mixed of unicast, |
multicast and :
broadcast transport o

|

|

|

|

uc/mc 5G 3GPP
Modem

xur R
S8 xMB-U
\I\ Content Provider
| Content Server

CDN

N6

N3IWF

Non- 3GPP
Access

based on 3GPP 5G
(Rel’'15) service-based
a I"C h ite Ct U I"e bt e e Broadband service provider

— Alternative 1:

http:IISgP)Qng .eaurfzratl%g;bcl%teliverable-d4-1-on-mobiIe-core-networks-avaiIabIe/
raoncnmnaonrrtr

Non 3GPP
modem

uc/mMmc

23



http://5g-xcast.eu/2018/06/01/deliverable-d4-1-on-mobile-core-networks-available/

WP5 Content WP5 Leader
Steve Appleby (BT) =G A\ CAST

Resources

Distribution Framework

Service

Request

Router hod B

« 5G Content Distribution =

Streaming

Framework with design R [ B /\

-

1 4 network
principles: e o
B d hi : | e , s e
PTM an Cac Ing aS Interna Unicast Transcaster Multicast Multicast ‘s Tt A
0 0 . ulticast fixed | —
network optimization 1 o B8RS " 5= ! &1 —
. ideoencoder  Packager ome ;ewa wi o |n$n}u|t|castA[§R
_ Slmple APlS %Q muﬁitlcast(tsotljn|c;/sta;hent nabled home
Streaming
— Application layer intelligen unicast | sener .- ”"""“ »“"""5‘
PP yerintetiigence =SSN,
over network signaling eNodeB E
— Network-agnostic e N ))e”"”s W
: =R . - - §
- Relevant technologies: - & =
e complian On-the-go

eNodeB

— 3GPP MooD
— DVB ABR multicast

http:ﬂSggM.l:\gt.eulzm 7/12/01/deliverable-d5-1-content-delivery-vision-now-available/



http://5g-xcast.eu/2017/12/01/deliverable-d5-1-content-delivery-vision-now-available/

WP6 Leader Y

WPG6 Test-Beds  jordiG. Gimenez (rT) =5 }(CAST

Test-beds
_ l RT (M un ICh )’ TUAS RADIO ACCESS NETWORK . NETWO'Z: it CONTECNOTN\ISTSTGFEEUHON
(Tu rku ), 5GIC (Sur rey) ' MANAG:E.MENT FRAMEWORK
Trials

— Hybrid broadcasting
— Public warning

— Object-based
broadcasting

Demonstrations A -
— EUCNC 2018, IBC 2018, o,
MWC 2019, EUCNC 2019 . I
EST-BED INTEGRATION
S h owcase DEMONSTRATORS DEVELOPMENT
mDE|LE NTENT GENERATION
— FEuro pean = e ON ’5 Eucnc TECHNOIf:Oc;Y & U.i CASES SALIDATION

Championships 2018
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WP7: Dissemination &  WP7Leader i
_ _ Belkacem Mouhouche %XCAST
Standardization (Samsung) >
Public deliverables, scientific papers, . Videog
presentations: —  https://youtu.be/daFOf30NG2U
—  http://5g-xcast.eu/documents/ « News and events
—  https://www.researchgate.net/project/5G-Xcast- —  @5Gxcast
Broadcast-and-Multicast-Communication-Enablers- hito:
- ttp://5g-xcast.eu/news-events/

for-the-Fifth-Generation-of-Wireless-Systems )

# Academia ﬂ_m
Summer Schools

Panels & Talks

Journal Papers ¥XCAST

5GPPP Collaboration

Architecture

L Workgroups —— Spectrum
~ SME's

% ;é
o
b

Conferences Dissemination ’E 5G CAR
'\ Exploitation | 5GCity™
Industry ="\ Wp Standardisation Phase-z Projects 5G CIT\rr
Patents \ .
Exhibitions i se-Motrch | S0 ME]A Y
Industry Booths & Forums \% SG-Monarch 5G Media 5G-SAT
Showcase European Championship
Standards & B B
Regulatory Bodies { ['iB_ ‘%"%5% 26
Participation & Contribution



http://5g-xcast.eu/documents/
https://www.researchgate.net/project/5G-Xcast-Broadcast-and-Multicast-Communication-Enablers-for-the-Fifth-Generation-of-Wireless-Systems
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https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiVxqD27rvZAhXD0xQKHZX2B5EQjRx6BAgAEAY&url=https://pixabay.com/en/twitter-tweet-twitter-bird-312464/&psig=AOvVaw3waYTg7bZT35qTEWvieWA9&ust=1519469361662975
https://youtu.be/daFOf30NG2U
https://twitter.com/5Gxcast
http://5g-xcast.eu/news-events/
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