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€18.3bn 26m

UK TV industry UK TV homes in 2015 Free to air platforms
revenue in 2014
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Figure 1.5 Household take-up of digital communications/ AV devices: 2003-2015
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DI-G Independent industry association for UK Digital TV

Publish and maintain the technical specification for
@ digital terrestrial TV : The D-Book
Over 125 members: consumer electronics,
, ‘ manufacturers, broadcasters, platform operators,
technology providers and more.
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Alliance Group Access Forum




20 years of driving digital TV success.

DTG Testing established

D-Book 1 Who wants to be a Millionaire
@ becomes UKs most successful
TV game show Top Gearhits a
) global audience
UK Widescreen TV of 350 million

DTG established % (M
1995 1996 1997 1998 1999 2000 2001 2002 2003
Only Fools and Horses D-Book 3
hit 24.35 million
viewers J Red Button TV (BBC Text)
UK Digital

Terrestrial TV

D-Book 7 (HbbTV hybrids) Launch of UH
services

freesat LD s

mﬁu Book s | E=HD FreeviewPloy
= youview
Sky Go /

D-Book 4

Where will we
take you next...?

m Completion of EU ‘d:b'
Digital Single 5
Market

G
700MHz
Cleara nw

2004 2005 20067 2007 2008 2009 2010 2011 2012 20]3 2014 2015 2017 2018 2019 2020 2021
Moblle Launch of UHD
D Book 6 (HD) services
Peppa Pig now 3D v Smart TV's [UirmalD)| (2160p50+HDR)
shown in over =

D- Book 8
(Freeview Play)

Downton Abbey now
has a global audience
of 160 million

Digital Switchover

170 countries
Complete

UK Digital Switchover
Programme
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HbbTV deployments in Europe ””Bi.é

I in regular operation I announced / trials under consideration
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_ Germany

38.5M Households

Cable
43%

HbbTV Market Reach
Over 70%

« HbbTV 1.0
 20% HbbTV 1.5 devices
* no HbbTV 1.5 services
 HD+ Replay extensions (HLS, DRM)

* No certification regime

« Good industry collaboration
 Active interop Workshop

 No Trademark
 Auf ROT geht's los! q
e 75 HbbTV channels

* 100s’ of services of all kinds

 DVB-T2 HEVC switch over in 2016
* HbbTV 2.0 opportunity

rivuil v

DIG

ON RED
LETS GO!

MY BUTTON FOR SMART TV.
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Germany DIC

Connected and activated HbbTV devices in Mio.

Smart-TV share Total HbbTV devices » S O
2015 Q1/Q2 vs all connected devices eve.n ne /
Cw /
HbbTV share New HbbTV devices 6
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mmmm Poland

13.5M Households

Cable
16%

V

HbbTV Market Reach
Over 40%

* HbbTV 1.0

* No certification regime

« No Consumer Trademark

* 1.5 M active devices
« HbbTV not pre-activated on one top TV Brand

 Ten's of HbbTV services: usual ones and...

HbbTV apps portal

Virtual & Linear TV OTT channels
Regional Warning System (RSO)

E-learning
4K + HEVC + MPEG-DASH
Interactive advertising

rivuil v

DIG
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I I France

27M Households

HbbTV Market Reach
40%

* TNT 2.0 spec
* HbbTV 1.5
« DRM PlayReady or Marlin

* Significant HbbTV 1.0 legacy

* Few HbbTV 1.5 services

* No certification regime
* HD Forum organization
« Some interoperability issues

HbbTV Symposium
London, 8th & 9th December 2015

#HbbTVSymposium



I I France nuﬁi'é

* 15 HbbTV channels
Sma’t'T"lshazre Total HbbTV devices * Innovative Services: Pay VOD, Start-over
201 .
015 Q1/Q * Lack Catch-up from main Broadcasters

» Operator Services with Fransat
J » Low Consumer Awareness
* Lack of Trademark
New HbbTV devices

2015  Around 1 Mio HbbTV active users
* MPEG 2 switch off in 2016

x / * 6 Mio MPEG 2 devices to replace

HbbTV Symposium #HbbTVSymposium
London, 8th & 9th December 2015



DG

 TDT Hibrida specification
* HbbTV 1.5
« DRM PlayReady or Marlin

* HbbTV 1.0 legacy HE_IH

e Certification regime

* Logo use In consumer communication
* Local interoperability workshops

HbbTV Market Reach
80%

HbbTV Symposium
London, 8th & 9th December 2015



L Spain

15 HbbTV channels

 Catch up video
* synchronized content
* special events apps

Total TV Devices Total HbbTV devices

@D O

Connected HbbTV
devices

g Vo

launching their first
HbbTV Services

e Commercial Broadcaster<==

_-n:w—‘
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]
The Netherland i
— I ETHETATES © HBBTV 15 DIG

 DRM Marlin or Playready
* No certification regime

» Must-carry rejected by regulator

 Looking for alternative service
access solutions

« Some support from cable operator

26% e HbbTV services from NPO & SBS

Cable  Catch-up (NPO)

o2% e Enhanced TV

* News and Soccer
8 - |festyle and Interactive commercials
 Eurovision Song Festival (soon)

* Very positive about consumer
response

17M Households

I |bb|V Market ReaC|| ‘ =
= o . [ 3 4 = .
= B © NED 3pt > '? e Cl - e
O P © EP opt % %
® CHI opt 1x rood @ 2x geel -
O pr C AUS Opt Robben schiet oranje naar 1-0 Overtredingen @~ & Balbezit
< WK2014
N ¢

Aanvuit @ Favoristen
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K J Switzerland ""Bi-é

3.3M Households * HbbTV 1.0

* No certification
« HbbTV 1.5/2.0 on going tests

* HbbTV over IPTV with Swisscom
e HbbTV built-in Android STB

- Several cable operators provide their

Cable
56% own HbbTV services
e Services
* Public Broadcaster SRG
* 6 Channels (German, French, ltalian)
HbbTV Market Reach « German & French broadcasters
Around 80% « 2M HbbTV devices

HbbTV Symposium #HbbTVSymposium
London, 8th & 9th December 2015



E Austria Ty

e HbbTV 1.0 DIG

3.6M Households * No certification
e Services

* ORF1, ORF2, ORF lll, Sport+
e Puls4, Servus TV
 German broadcasters

« TM HbbTV devices

EXdrootv  12:35:24

Cable
IPTV
41%

[w ,... r ‘ 5 %/rl .Bridge of Spies:
Hollangelund Pu! 1 Trotz Reformen

Polens Reglerung
beschw@ren Einigkeit *Pensionennagen am Budget krempelt Land um *

. : .*'\n“. A e ‘d
H b bTV M a rket Rea C h Pkwa Gleis: U-Bahn Aspen Hoffnungen'W Spielbergs Kalter
rechtzeitig gestoppt "lasten auf Bremy Leere Sammelstellen in der Steiermark Krieg der Welten

HbbTV Symposium | M

EIN / AUS HILFE IMPRESSUM
London, 8th & 9th December 2015




[ rnouiI v
e UNgary

DIG

4.2M Households * HbbTV 1.0

* Antenna Hungaria “approval”

* Good industry collaboration
PHILIPS  Panasonic @ LG  HYUNDAI
O coceN TOSHIBA SONY Technika
* but one major brand will activate HbbTV

Cable only in 2016!

55%

MinDig TV
« Consumer Trademark e

Az eszkodz alkalmas

+ MinDigTV with HbbTV reference

* Market deployment
HbbTV Market Reach * 500K prTV receivers (30% of new TVs)
40% » 200K active devices

HbbTV Symposium #HbbTVSymposium
London, 8th & 9th December 2015



B Czech Republik " DI

4.5M Households * HbbTV 1.0

* No certification

* 740K Connected HbbTV devices in
Q3 2015

* Already 17% market share
* Projection of 2.2 M by 2020

* Deployed by Ceska Televize (CT),
Prima and Ocko

« 2M page view per day

Cable
13%

 Access to 8 years of TV archives

HbbTV Symposium #HbbTVSymposium
London, 8th & 9th December 2015



Nordic Region

5.6M HH

A

W
Cabl

74%

2.2M HH

4.5M HH

Cable‘
50% ‘

2.4M HH

Cable
43%

+

=

NorDig

rll..ll..ll v
DIG
* Nordig Specification
* HbbTV 1.5

 Deployed in Finland & Denmark
« HbbTV 1.0 legacy

* Norway & Sweden will deploy
services in 2016

HbbTV Symposium
London, 8th & 9th December 2015
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Country Review
Africa

Régis SAINT GIRONS
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A Large Emerging Market DG

@« N

100 Million TV households

80% Analog TV today

TV households expected to
increase to

over 150 million by 2020

HbbTV Symposium #HbbTVSymposium
London, 8th & 9th December 2015



Analog Switch Off (ASO) Transition Periods

Completed
= Mauritius
=Namibia
mTanzania
"Rwanda

2015
=Algeria
mEritrea
="Ghana
= Malawi
=mUganda

Africa

="Angola
mBenin
mBotswana
=Bissau
=Burundi
=Burkina-Faso
=Cameroon
mCape Verde
=lvory Coast
®"Gambia
mGuinea
=Kenya

" esotho
=Libya

= Mali

2015 - 2020

= Mauritania
= Morocco
="Mozambique
=Niger
=Nigeria
=Senegal
=Seychelles
mSierra Leone
=South Africa
=Swaziland

=" Tunisia
=Togo
mZambia
=Zimbabwe

rivuil v

DIG
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Why HbbTV in Africa?

* Digital Switch Over (DSO) is very expensive

* Transform the DSO obligation in a Value proposition

* Value for the government:
 Improve the “Digital Divide”"
« T-Government, Education and Health services
 Early Warning System
 Value for the consumer:
 Easy access to more content and services
 Value for the broadcasters:
* Enhanced TV programs
 Measure the Audience

* Value for the business:

HbbTV Symposium #HbbTVSymposium
London, 8th & 9th December 2015

DIG




HbbTV Values for DSO

* Open International Standard
* No gatekeeper (Multisource)
« STBand TV
* Interoperable

 Future Proof
« Short and Long term Roadmap
* Internet ready

* Flexible
* Any combination of Broadcast and Broadband
* PushVOD

* Cost effective
 Easy to deploy services

« Web development expertise available in all countries
* Low cost STBs (30%)

DIG

HbbTV Symposium #HbbTVSymposium
London, 8th & 9th December 2015



Pure Broadcast Interactivity DIGS

* Program guide

* News, Sport, Weather
* Enhanced TV

* Interactive Ads

* T-government

* Early Warning
 Education, Health

* Games

 Pay Per View

» PayTV (CAS)

HbbTV Symposium Broadcaster #HbbTVSymposium
London, 8th & 9th December 2015



News, Sport, Weather Information

> b
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MARDI AU VENDREDI

francetélévisions N . A 23H

Yahoo! s'offre Tumblir
Les Titres - pour 1,1 milliard de
. dollars

Sports Alpes

g Ancelotti veut quitter le
a2 : PSG, le club souhaite le
Meteo France ‘ J garder

£y

Applications Monde

Nj‘ 14 Ligue 1 : Lyon prend une

OO R et iy L \| belle option pour la 3e
Sur .I' llfrancetelevusuons Culture - Buzz ‘L 1’5'1 ;j place

b -

' Un homme reconnait avoir
!’Iﬂv égorgé ses deux enfants a
al Lyon

L

Cahuzac de retour pour
les municipales de 2014 ?

v}
AU VENDREDI
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HbbTV

T-Government DIG

R ACTUALITE DEBATS VIDEOS AUDIOS CANDIDATS RESULTATS

LES CANDIDATS A L'ELECTION PRESIDENTIELLE D'OCTOBRE 2015

Cliquez sur un candidat pour afficher son profil

MaMADCU KOUADIO KOUANGOUA \:NANGBO

COUATTARA KONAN BANNY
ALASSANE KOUADIO KONAN KOULIBALY JACQUELINE
SIMEON CHARLES BERTIN CLAIRE
ACTUALITE SNORGE
Le Conseil constitutionnel  » LES ACTEURS POLITIQUES
i e . , . APPELLENT A DES ELECTIONS
ivoirien confirme la reelection APAISEES. PENSEZ-VOUS QUE LES
in 1 CONDITIONS SONT REUNIES POUR

du president Ouattara DES ELECTIONS APAISEES ?

Le Conseil constitutionnel a confirmé lundi la réelection c.
sortant Alassane Quattara a la présidence de la Cote d'Ivoire
pour un mandat de 5 ans lors de la proclamation officielle
des résuttats. Voter

HbbTV S

London, 8th &

Symposium
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Early Warning System

TSUNAMI HAZARD ZONE

IN CASE OF EARTHQUAKE, GO
TO HIGH GROUND OR INLAND

tNaduid-A9ludngivaru

HbbTV Symposium #HbbTVSymposium

London, 8th & 9th December 2015



Broadcast Service & Return Channel

» Some broadcast services like E-Shopping require a simple return channel

@ Angebot des Tages)

9% Specials

w | Jetzt kaufen
© | TV-Programm
“A Produktsuche

[ Informationen

~—

» Sender wechseln

® Zurick zumTV @ Jetzt kaufen

@ Angebot des Tages

s

« 925er Sterlingsilber,
rhodiniert

« 5 Edelsteine mit
Magnethalter

» ca. 59 Karat Edelsteingewicht

TV Programm @ Informationen

Yvesse Ring mit 5
Edelsteinen zum Wechseln
(Bestellnr. 357331)
AdT-Tiefpreis

(gultig bis 27.02.2014)

€ 59 990%* ¢2999

Sie sparen € 20,00

Jetzt bestellen
Stiickzahl: 1

Mehr Informationen
Video ansehen

Versandkosten

 This Return Channel can be implemented with low speed internet or with
even basic Mobile phone SMS

HbbTV Symposium
London, 8th & 9th December 2015
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Catch-up and VOD

SS
GENRES
LES PLUS VUES

@ NAVIGUER ACCUEIL GUIDE TV W ARTE+7 % ARTE LIVE WEB




Broadband “”Bi.é

La Corse, beauté sauvage
(1/5)

A ST S St e o St
Posigterptusy

a0 b b s
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Push VOD UBTé

& VIDEO ON DEMAND

eeeee

T

‘ tPush VOD
) Content
27

CA
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On going HbbTV Deployments DI

« ECOWAS the West African countries organization is referring HbbTV
In their DSO document

 South Africa has selected HbbTV for their DSO Satellite coverage
e But MHEGS for DTT

« ASBU (Arabic States Broadcast Union) has specified HobTV in their
DSO document

 Senegal has mandated DVB-T2 HbbTV for their digital Switchover
* Deployed since June 2015

* HbbTV is deploying in Ivory Coast, Gambia, Namibia,

 Parabole, a PayTV Satellite operator, is using HobbTV STBs to serve
Reunion, Madagascar & Mauritius

HbbTV Symposium #HbbTVSymposium
London, 8th & 9th December 2015
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Thank you

regis.saintgirons@httv.fr
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/ /

Terrestrial TV Landscape - Estonia le\/[[‘a

*Network coverage 99% of population @ 64QAM, DVB-T, MPEG4

77 Freeview and 30 payTV channels in DVB-T and 2 in DVB-T2 HD
combined with HbbTV-based catchup and other services

* Freeview market share up from 22% in 2011 to 25% in 2014 (payTV 10%)




‘ber‘dTV

HUBRID

85
B 13N

ANTENNA HYBRID TV INTERNET

service

 HbbTV launched in January 2015 by Levira on terrestrial Freeview.
* Available anywhere with HbbTV-compatible smart T'V.

» Services: catch-up of 6 FTA channels, 5 IP channels 17 radios; news;
weather; smart EPG

* Penetration 8% of all terrestrial Freeview HHs.
» Ranking of TV-sets: LG, Philips, Sony and Samsung smartTVs.

 Services have been developed together with Sofia Digital, local TV
stations and on-line media portals.

56



Freevi M

TASUTA 72/

Matching the new lifestyle:
s THEBEST ILOCATL CONTENT

* Top-of mind content from the most popular linear channels
(60%+ viewing time)

* Deepest library of catch-up and on-demand local TV-content
(series, kids, docu, movies etc)

* Access to most popular live web-video, news and niche
content (cross-media)

« THE BEST CUSTOMER JOURNEY
« All channels and media on the same platform, easy to browse

* Superior user experience across all screens, including many
new features unmatched by other platforms

» Support online, on-screen, street-level, call-centre.



levita

CONTACTS:
Kloostrimetsa tee 58A
15026 Tallinn ESTONIA

Tel: +372 680 4000
Fax: +372 680 4001

E-mail: levira@levira.ee

www.levira.ee .‘* l | I

Network
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Country Review

New Zealand

SAM IRVINE
Freeview New Zealand
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Who we are and what we do....

Freeview New Zealand enables

the future of free TV entertainment

and our aspirational goal is to provide

the most compe

ing value proposition

for New Zealand TV viewers(v Pay TV)



Who are we and what we do.... .

SHAREHOLDERS

T -¥e|l=]als i, i wWarks | M AcriTe

C ONTENT PROVIDERS DAY-TO-DAY MANAGEMENT SUPPLY CHAIN PARTNERSHIPS

qsurmer Ele ctronics

L mintaining
stomdd ards




NZ Broadcasting Environment ...

a) Market size and shape
= Long thin, multi cultural not very populous country
b) Industry Structure
= FTA - “small” industry and no actual Public Service broadcaster
= Paytv -1 provider “monopoly” — also owns 4" FTA Network(Prime)
= Transmission - Kordia (State owned enterprise)
c) Regulation

e Unlike other OECD countries no regulation for content or distribution



Development of Freeview

Business Case — agreed Jun '06

a) Government — National Benefit Study (CBA)
= Net economic benefit
b) FTA Industry Business Case

= No stand-alone commercial business case

= Public / Private Partnership stacked up



Development of Freeview

Business Plan

a) Free to Air only
b) Ubiquitous - reach all NZ Homes (DTH & DTT)

c) Affordable

» CPE cost had to be within reach of all NZers inside 3 years
d) Aftractive

«  Mulfi-channel (existing broadcasters and new entrants)

» High Definition, Widescreen, Surround Sound

e) Target — 35 to 50% of primary sets tuned to Freeview at DSO



Supply Chain Model ... .

Brand Licensing
WHY: Build consumer confidence & common broadcaster standards
« Brand awareness

 No government set technical standards or import controls so brand license

provides ‘standards’ control

HOW: Independent testing & sale of approved products through accredited retailers
« Certify receivers — DTG and DTV labs/Finlabs Testing
« Accredit retailers — to only stock certified products

« Partnering with an install service for nationwide installation coverage.



reeview Structure... open access...
orizontal market

FreeView Ltd Transmission

(dbint Venture Management Entity)

Marketing & Customer
Support

Satellite Uplink
Broadcasters atellite Uplin

Government CPE Supply Chain

a) Current national FTA VHF/UHF
Spectrum license holders <simulcast>

a) UHF frequency licenses

Broadcaster

b) UHF Regional license holders
<simulcast>

Broadcaster Terrestrial

Transmission
c) Digital Broadcasters/channels

Satellite
Capacity

= = = =)
= = = =]
= = = =]
@

Terrestrial
Capacity

Consumer Choice




We have two Broadcast Platforms .
freeview

FREEVIEW COVERAGE MAP * Freeview | HD, coverage:

Regions with HD coverage:

. Whangarei

. Auckland

. Waikato

. Tauranga

. Rotorua
Taupo
Gisborne
Hawkes Bay
Taranaki

. Whanganui
. Manawatu
. Wairarapa
. Wellington

. Nelson

. Christchurch
. Timaru

. Dunedin

. Invercargill

FREEVIEW SATELLITE
COVERS ALL OF
NMEW ZEALAMND
SATELLITE DISH REQUIRED

VNGO A WN —

ONOODMWN=—=O"

» = Freeview | HD covers 86%
'{?‘ of New Zealand
UHF aerial required



Technical Standards - Follow ... and lead

a) DTH Satellite (Freeview satellite) — launched May ‘07
= MPEG2 (existing standard)
= MHEG-5
b) DTT Terrestrial (Freeview | HD) — Launched April ‘08
= MPEGA4, HD only receivers
= MHEG-5
c) HobTV 1.5 -Launched July ‘15
= DITT only
= DTH launching 2016



Digital Receivers

freexiew

» Three approved receivers from $69

freeview|plus

= | approved set top box
from $79

= TV's from $579

= Freeview Plus

my freeviewHn. freeview| plus
=  Four approved DTR from $249

freeview|HD.

Nine approved receivers from $69

freeview|HD.
built in

Five approved brands from $299




Success = Launched with 6 services and now 35 .
freeview

2007

(— Premium Info/Entertainment ﬁ pre= ey ~ Sports — ~—— TV Niches ——

one one ong | 2 | 2 2 S

| & ,
2 FOUR MA9AI
| . .
. ~ Kids ~
el
D mmE rour ™v

~~ Regional

= &IV o= Ll

\ . ~
-

. Interactive
Ak TV/VOD

o

L ~




Success = improved customer viewing experience and value
proposition...

freeview

Excellent

Excellent
technician
experience

. Noticeable ana
retailer valuable
improvement in
reception and tv

experience

Simplicity of }
setup

Ahead of
game

O-

One off cost
Distinctive Customer Experience

— relief to have good reception ‘j \\
worth the cost
feeling clever

anticipation of more to come

surprise and delight from EPG
Sports Extra

relax in front of TV




Myfreeview (PVR) viewers like Freeview more .
freeview

How favourable are you towards FREEVIEW / MYFREEVIEW / SKY?

unfavourable) > 10 (very favourable

Unsure Freeview Satellite Freeview HD MyFreeview *

37% 54% 17%

AVG . : . . THE MOST VALUABLE VIEWERS
Favourability to
FREEVIEW

AVG are viewers accessing Freeview | HD and MyFreeview.
Favourability to ' . . .
MYFREEVIEW These viewers are also more unfavourable towards SKY.

AVG

Favourability to
SKY

x% = significantly higher than other group / x% = significantly lower than other group



Result = 67% of New Zealand homes are
using at least one Freeview device

New Zealand Homes Television platform
distribution.

H No SKY and no Freeview

H Have SKY & Freeview

i Freeview only (No SKY)

H Have SKY only (no Freeview )




But the viewers are changing

Traditional broadcast platforms (TV, radio) still deliver the biggest audiences in New Zealand,

Linear viewing is still very strong & VOD is growing.
FREEVIEW launched FREEVIEW | PLUS in July to bring the two seamlessly together.

provides the best single point of comparison of nearly all the media included in this study.

Total limear TV

Average weelly reach (%% of people) Live Mew Zealand Radio
Mewspaper (including online)
Mus=ic (IPod, CD=)

TV wia pay TV platform

TV wia free to air TV platform
Magazine (including online)
Online Video (Youtube, Vimeao)
Lizten to music on Youtube
MNew Zealand Ondemand
Omline Mew Fealand Badnn
Listen to music on Spotify
Online International Radio
Streamed, downloaded or torrented TV shows from an overseas website

Talk about TV shows on Facebook

Listen to music on iHeartRadio

Lock for extra matenal online about TV shows

Downloaded songs or albums for free from the miemet

sed a WPN =0 you can watch shows on an overseas website like Netflic or BEC iPlayer or
Talk about TV shows on Twitter

Colmar
Brunton
BASE: All New Fealanders 15 and ower (N=1.400)

|, -
| Fh
I, -
(I, -
(I cc-
OO E=s
. =
(. -
[ --co
(I -

[ o

(I 11e

(- s

| B

I s

s

. s

4

W 3%

1%

MHote that TY viewing includes both
liwve and time-shiffed viewing, and
in and out of home viewing

NZOn
b

E Colmar Bronron 2014 | SLIDE 9




So we launched HbbTV 1.5 service in June 2015 .
freeview

Enjoy TV & ondemand together - quick, easy, free — on your TV.

Freeview | Plus enhanced TV guide features:

Easy (one-click) access to ondemand (most appealing, Colmar Brunton 2014)
Global search, by fitle & genre, of live & ondemand content libraries (runner up)
Browse featured programmes, set reminders & favourites

Advanced grid-view 8 day programme guide

Catch-up guide

Mini guide

Menu

NSOk WD =

VOD portal & application to be built by each broadcaster freeview|plus

1. Launches from broadcaster’'s channel using a universal dedicated colour remote key

2. Standardised player navigation









Success factors for HbbTV Project

1. Stable relationships from FTA linear world

2. Existing EPG business provided structure for resolving :-
1. Design choices
2. Technical requirements and integration
3. Investment funding decisions
3. Will be possible to develop “2 speed” model for:-
1. FTA linear business

2. Linear and on demand business including SVOD partnering



<= eurofins
Digital Testing

Asia HbbTV Review

Keith Potter: VP Strategic Marketing



<= eurofins Malaysia  BSlE—=
Digital Testing

e MyTV DTT Operator —planned launch 2016 on DVB-T2 Tv
e RTM public broadcaster porting OTT Myclik to HbbTV
e Media Prima (TV3) ported Tonton OTT Player

* Live trial on air
« VOD-DASH

* Red-button

* Supertext

e MCMC Spec MTSFB-004 HbbTV 1.5 profile +DRM
* SIRIM government QA

8
LN

r4r
=

prima




>~ eurofins Vietnam

Digital Testing

GOVERNMENT DRIVEN AND OWNED

* Vietnam Television, or VTV, is the national television
broadcaster and operates a network of 9 channels
with several regional broadcasting centers

* VTV is deploying DTT platform with HbbTV to
compete with VTC, a Pay-TV network

* Premium (HbbTV) services include

Red-button portal
Platform EPG
Catch-up

Teletext

News and other information services
Football World Cup

Games

Facebook

User login



& eurofins Singapore
Digital Testing

 MediaCorp DVB-T2 network
* Expected pilot 2016
 HbbTV 1.5 profile +DRM (as NZ and Australia )



«~ eurofins Others
Digital Testing

In Active Consideration

 Thailand
* Indonesia
* Myanmar



HbbTV Symposium
London, 8th & 9th December 2015 DTG

USA Update

Dave Siegler
Cox Media Group

#HbbTVSymposium
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Television Today

4

ATSC

* Constrained
« Maxed-Out

 |Inefficient
* Fixed
* It Feels Old

#HbbTVSymposium



HbbTV Symposium HbbTV
London, 8th & 9th De.cember 2015 DTG
What |f7 .what nght be posszble7

ATSC 3.0

» Configurable
« Scalable
 Efficient

* Interoperable
» Adaptable

#HbbTVSymposium



HbbTV Symposium

London, 8th & 9th December 2015 . DTG
Why do we need change in the U.S.?

e Spectrum is becoming increasingly scarce
* Major improvements have been made in video compression efficiency
* Interactivity has become expected on the part of consumers

* Delivery paths other than broadcast have become commonplace

* Better audience measurement accuracy is needed and expected TN Y 2120 Already Upon Us

Three key drivers will permanently alter the entertainment landscape

* A strong desire exists for higher-resolution images

+ Ubiquitous broadband

 Audio has become more efficient and immersive e Advances In Scroons.
interfaces, and Al
* Mobile devices have proliferated | —
+ Content explosion Drivers
* Tablets are in widespread use * Business modetEEE ofChange
* Today’s TV seems ‘old’ - Time-shifting { A
+ On-the-go content consumption "*%HAVIORCHP*“G

#HbbTVSymposium



Video And Audio - UltraHD Change is Underway

Higher Resolution, High Dynamic Range, Wide Color Gamut, Immersive Audio

4{{ UURAHD

CONNECTED

elp.netflix.com/en/node/13444 P-R0 | N Canlstream!

tes Tools Help

NETFLIX

Help Center > Can | stream Netflix in Ultra HD?

Can | stream Netflix in Ultra HD?

Ultra HD streaming is available on Netflix!

What do | need to stream Ultra HD?

+ ATV compatible with Ultra HD streaming from Net

Blu-rayDisc

Sony Video Unlimited 4K

September 2014 FMP-X10 upgrade
to work with other 4K UHD brands

amazun

) Prime instant video

1]

DOLBY.
VISION

HDR ON HDR OFF
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HbbTV Symposium HLGTV
London, 8th & 9th December 2015 DTG

ATSC 1.0 In retrospect

Cell Phone
Analog 2G

Computer
DOS ... Windows 3.1

Dial-up
Modem
19.2 kbps

VCR - analog
*The HDTV Grand Alliance was a Revolution in 1993

#HbbTVSymposium



HbbTV Symposium
DIG

London, 8th & 9th December 2015

The "modern” Digital World

Cable & DSL Modem HDTV- Digital — Smart TVs 4G Networks
Up to 100 Mbps LED / LCD displays 12 Mbps

D

SmartPhones

WiFi 802.11ac 1300 Mbps

(FEa e

rovI S
Vs

1999: 802.11b (11 Mbps)
2009: 802.11n (600 Mbps)
2013: 802.11ac (1300 Mbps)

Computer

Wearables 2007: iPhone (4Gbytes)
2014: iPhone 6 (128 Gbytes)

2010: iPad (16 Gbhytes)
2014: iPad Air 2 (128 Gbytes)

#HbbTVSymposium
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London, 8th & 9th December 2015 DTG

High Level Goals for Arsc)3s.o

« Spectrum Efficiency
— Enable tight spectrum repack, while preserving 6 MHz and coverage
 New Capabilities for content and services

— Ultra High-Definition TV with Immersive Audio

— Integrated Mobile/Handheld Capabilities

— Mobile IP - data and VOD delivery

— Hybrid Broadcast-Broadband services

— Flexible transmission platform operates over a wide range of bit rate, coverage area and robustness
* New monetization opportunities

— Personalization, Interactivity, Audience/Ad measurement

— Dynamic Ad Insertion

— Conditional Access / DRM

« Future capabilities — Flexible, Extensible & Scalable

#HbbTVSymposium
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London, 8th & 9th December 2015 DTG

Usage Scenarios for ATSC 3.0

* Flexible Use of Spectrum * Enhanced and Immersive Audio

* Robustness * Advanced Accessibility

* Mobile Services * Advanced Emergency Alerting

e Ultra HD/HDR * Personalization and Interactivity

* Hybrid Services * Advanced Advertising Monetization
* Multi-view/Multi-screen e Common World Standard

3D Content (Video)

#HbbTVSymposium
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London, 8th & 9th December 2015

Combining Broadcast & Internet

ATSC 1.0

Smart TV PC

“lust” TV Internet

e

Tablet Smartphones

« MPEG-2 Transport Stream provides
service flexibility for multicasting

» But Broadcasting isn’t part of the
internet ... and its massive global
investment

ATSC 3.0

Smart TV

Tablet Smartphones

Internet Protocol based - enable
broadcasting to become PART OF
the wireless internet

Encryption, Conditional Access /
DRM enables monetization

File delivery enables VOD and
Dynamic Ad Insertion

rivuil v

DIG

#HbbTVSymposium
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London, 8th & 9th December 2015 A Peek Under the HOOd DTG

Software Applications

e Screenis a web

page
Signaling
, e UHD
Pictures & Presentation « HD & SD
Sound multicast

_ _ * Immersive Audio
Data Organized as

Streams and Files Protocols e Internet Protocols

Signaling

Sending Bits
over the air
in 6 MHz

Transmission e OFDM
(Physical Layer)

Signaling

Finding the Signal System Discovery & Signaling

e Unique
Sequence

#HbbTVSymposium
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ATSC 3.0 Runtime Environment

 Based on Web Technology

* Enables new business opportunities

e Supports enhanced public alerting services

* Fosters broadcast service portability across multiple device platforms
* Enables seamless service integration with broadcast and broadband

* |ncreases the reach of broadcast services beyond the television

#HbbTVSymposium
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Transmission

ATSC 1.0

19.4 Mbps

8-VSB

* One bit rate — 19.39 Mbps
» One coverage area

+ Service flexibility — HDTV, multicast, data
(see next slide)

#HbbTVSymposium
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Transmission

ATSC 1.0 ATSC 3.0

9 Mbps

4 Mbps
2 Mbps J,Z

@

» Flexible bit rate & coverage area choices

* One bit rate — 19.39 Mbps + Optional on-channel repeaters for robust
indoor & mobile reception over entire DMA

+ Multiple simultaneous “bit pipes” — different
choices for different broadcast services
» Physical Layer Pipes (time)
» Layer Division Multiplexing (power)
* Channel Bonding

T

|

8-VSB

* One coverage area

+ Service flexibility — HDTV, multicast, data
(see next slide)

#HbbTVSymposium
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DIG

London, 8th & 9th December 2015

Multiple Channels and Formats

.
]
--------
. L]

Live
Streaming

Companion
Screens

#HbbTVSymposium

1
0
3



rivuil v

HbbTV Symposium
DIG

London, 8th & 9th December 2015

Store and Forward

(« ))--__'ff?_‘?'_t_?'_?‘_r_'________>

Pause/Fast Forward/Rewind
Manage and play stored content

=

Streaming
of stored content

S@ARTTV

#HbbTVSymposium
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London, 8th & 9th December 2015

Presentation

ATSC 1.0

ATSC 3.0

Standard Dynamic Range and Color
100-nit color grading, Rec. 709 color, 8 bits/pixel

* Allows HDTV & SD multicast
« HDTV - MPEG-2 (12 — 18 Mbps)
« SDTV - MPEG-2 (3 — 5 Mbps)
» 5.1 Dolby Digital surround sound

High Dynamic Range, Faster Framerates

and Wide Color Gamut

1000-nit color grading, Rec. 2020 color, 10 bits/pixel

* Allows UHD and/or HD multicast

Super-4k — HEVC (18 — 30 Mbps)
Super-HD — HEVC (8 — 12 Mbps)
HD — HEVC (3 — 8 Mbps)

SD — HEVC (1 - 2 Mbps)
Immersive Audio

rivuil v

DIG
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London, 8th & 9th December 2015

Application

ATSC 1.0

Burned-in Stats

STATION
LO66

* Pictures, Graphics and Sound
are “burned in”

+ Same experience for entire
audience

ATSC 3.0

HTML5/Internet overlay graphics

Hybrid delivery - merge broadcast & internet
Dynamic Ad Insertion

Personalized Graphics

Interactivity

Synchronized second-screen applications
Immersive Audio - user control of tracks and mix
Audience Measurement capabilities

rivuil v

DIG

HTML

#HbbTVSymposium
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HbbTV Symposium

London, 8th & 9th December 2015

New Public Service Capabilities

« Emergency Alerting

* Extremely robust EAS “wake up” signaling
» Advanced EAS messaging capabilities

* Ability to reach indoor, battery-powered receivers

« Robust Audio and Closed-Caption delivery even when picture fails

« Improved audio intelligibility for the hearing impaired

* New capabilities for improved dialog/narrative intelligibility
(track — specific volume control)

 Continued support for Video Description Services

HURRICANE
EVACUATION
ROUTE

#HbbTVSymposium



Industry Efforts- Next-Gen Standards Landscape

Consortia IR dItra™ Dear|
Production & Infrastructure )'/( EBU
Cinema i Broadcast Cable
b) - A\'r ~ v M wir Society of Cable
sl \\ ; : SCJ glgltadl vl?eg E s(TEi éfx;ﬁ]%g);;?(l(T’C OOO S E
Blu-rayDisc : S
Distribution ]UNAB A EBU A NETELIY
{gg*s/le < i Cablelabs™

UV : gamazon
SCSA . F (,7.{::;\;\ B T V 9 Cable : \er] Prime instart video
. \\3:;,// National Cable & Telecommunications Association :

-------------------------------------------------------------------------------------------------------------------------------------------------------------

g IIIDASH LRART e

-—-IndustryForum S ' A

Core Technology

Consumer Electronics L DIGITALEUROPE&J
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Schedule

ATSC 3.0 Is a suite of standards

* Multiple standards per layer
« Each Standard moves through the

process independently A s,
» Most will move to Candidate Standard in o S
2015 _—

 Final approval of each document
expected in 2016 with completion of all in
the first or second quarter of 2017

Testing and Regulatory Activities Are Outside the Scope of ATSC

#HbbTVSymposium



Possible Schedule...the big picture

2012 2013 2014 2015 2016 2017 2018 2019 2020

K e Yol o

(.ZFP ... Proposals ... Evaluats'. . Select
N Requirements /‘/ 07-2013 i Standard
I \ ) |
A SC ’ MGT CFP ... Proposals ... Evaluals ... Sel Working Candidate
Draft Standard
PHY 7 ! -
4 4 14
1 1 1
................................................................................................ N e e
1 1 1
1 1 1
I n d tr Tech ] Commercial
Us y Demos =0 Launch

Product
Design
(NCATIG, Challenge

0‘&“ ¢ & Broadcast

(3] 2 Incentive 39 months
‘z!' c g Auction

o()%) 0{4 Broadcasters evacuate spectrum

v o
us

\ )




Why U.S. Broadcasters need ATSC 3.0

“

Next generation broadcast television
ATSC 3.0 * Significantly higher data capacity

» Configurable * Flexible spectrum use

. Scalable Higher physical layer robustness

Future extensibility

Mobile handheld support

Hybrid broadcast + broadband delivery

Advanced A/V compression
 Greater efficiency, use of spectrum

* Immersive audio
* UHD support

* Efficient
* Interoperable
» Adaptable




HbbTV Symposium

London, 8th & 9th December 2015

Thank You!

For more information
atsc.org

Dave Siegler
dave.siegler@coxinc.com

COXMEDIA)

GROUP TechOps

rivuil v

DIG
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Competition in the Livingroom using HbbTV

Joost Negenman, NPO
Senior policy advisor research & development

(joost.negenman@npo.nl)

¢



(source: "Why we watch TV, 2015", Dr William Cooper, informitv)

Question: Why we watch TV

“TV Shows still bring families together, providing pretext for spending
time together for generations. It's a reason to be in the same room at the
same time, or simply to sit next to someone.Television can engage us
like no other medium, typically sport and some entertainment shows, It
allows us to express our emotions”

- o
.. . TV
* HBBTV TESTBEDS



So.. Television is still very much a social event

+ce.0 TYRING

HBBTV TESTBiEDS




Smart Social Emmersive Engaging Interactive Personalized Television

-e.00 TV

HBBTV TESTBEDS



Fun Television!

e TV

HBBTV TESTBEDS



Case: Test The Nation

Broadcaster: NPO, channel NPO1
Wednesday 21 january 2015 20:33
Duration: 148 minutes (no interruption)
Participants: 125.368

Participation: 12.8%

BBBBBBBBBBBBB



xil. TWO SCREEN % 16:24

BNN IQ TEST

PERSOONLIJKE GEGEVENS

TVRING

HBBTV TESTBEDS



S0[0N00[0
375,000
250,000
125,000

O/

Viewers

13-19 20-34 35-49 50-64 65+

Source: BNN-VARA
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50,000
37,500
25,000
12,500

0

Participants

—_—

/

13-19

35-49

Source: BNN-VARA/Angry Bytes

65+

BBBBBBBBBBBBB



Participants/Viewers

100.

75

5196

50

25. - 15%
8%
O |~ T

13-19 20-34 35-49 50-64 65+

- 2313 TVRING
Source: BNN-VARA/Angry Bytes o+ +%4 niiv
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3 viewers in 1 household

100
75 W
50
25

Source: BNN-VARA/Angry Bytes . . E. < I!ﬁeﬂsig




So.. Television is still very much a social event

+ce.0 TYRING

HBBTV TESTBiEDS




Problems

- 2hd screen engages, but can be distractive and
frustrating for TV program makers AND viewers

- Login and profile creation are cumbersome

- Too much eyes on the 2"d Screen, that should’ve been
on the first screen, what now? ..

BBBBBBBBBBBBB
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HBBTV TESTBEDS

objective
Develop and test applications and infrastructures that will shape the
future internet-based television

a ® o
S 4BBTV TESTBEDS



TELEVISIO DE CATALLINYA

o-o- TV

HBBTV TESTBEDS

Consortium

rbb®

RUNDFLUNK BERLIN-BRANDENBURD

Imstitut fir Rundiunktechnik IILT

[1F® iMinds

o-oo TV

HBBTV TESTBEDS



HbbTV

Can look like this ..

3

Bhdn 2

© 1xrood @ 2x geel
r Robben schiet oranje naar 1-0 Overtredingen
. ' N g \-:// ;\
< WK 2014 \ X o
0 Nu 1 Gemist 2 Straks 3 Radio 9 Help  Aan/Uit @ Favorieten

iceis TYRING

HBBTV TESTBEDS




Or like this ..

.23:3: TVR

HBBTV TESTBEDS




TV RING CASE:

EUROVISION SONGCONTEST

2015 see2gather pilot:
Connect 2" screen to the TV

i o R

See2Gather

BBBBBBBBBBBBB



Technical basics

- e & wgy
B S .- -

TVARING
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Technical basics

- e & wgy
B S .- -

TVARING

HBBTV TESTBEDS




Pilot: 3 countries

BBBBBBBBBBBBB |



Simple interface, voting device!




play-a-long, play each other (families)




Or group vs group play-a-long (groups of friends
/ bars / events etc..)

!
[ RED TEAM | [BLUE TEAM]
3/4
ANSWERED )

2015 actual footage



Group vs group play-a-long between countries!

@ Sweden

These are the average ratings from The Netherlands an

e 7.3 @ 8.1




Interactive learnings

Add competition in the living room, adds emotion

Simplicity: make features optional, like login or social media
2nd screen application schold be no more than en zou een
voting box like being in a TV studio

All information on TV Screen: scores, when to vote, call 2
actions etc..

- All eyes are on TV Screen and each other!

BBBBBBBBBBBBB



Innovation learnings

- Strive for lean development, do not impose heavy
centralized app’s

- Make use of open (EBU) standard like: html5, wifi,
cloud, hbbtv, or set-top-box.

BBBBBBBBBBBBB



Marketing stuff ..




Please visit our booth for a live demo

joost.negenman@npo.nl

angry@




HbbTV and User Interaction
An example from Germany

Nico Patz, rbb Innovation Projects

rbb®



How can we make TV interesting for a younger audience?

o What did we do to find out?
o What did we find out?
o What are we going to do with this knowledge?

o First: Who are WE?

rbb®



Who are WE?

O
Nico Patz I"bb The TV-RING Project

Innovationsprojekte




The TV-RING Project

Objectives of National Pilots

o Deployment
o User Evaluation

Objectives of TV-RING

< EXxperience
< Knowledge Sharing
< hbbtv-developer.com

HbbTV Developer Page

Home

Forum

HbbTV

WIKI

Mavigation

HbbTV Wiki

Hella world!
Development
How to

Known issues
User requirements
Help

Tools

Whatlinks here
Related changes
Upload file
Special pages
Printable version
Permanent link
Page information
Cite this page

Blog Download area

Page Discussion

HbbTV Wiki

Im,

& Nico patz Talk Preferences Watchlist Contributions Log out

Read Edit View history h

S

earch

This HbbTV Developers Wiki has been created to serve the needs of application developers. The articles are

written by TV-RING project pariners as well as HbbTV developers and hopefully could provide an added value for

many other HbbTV developers. The wiki is structured into differnet topics, listed in the table below and in the
sidebar, as well as into categories. Every article is linked to one or many categories. All categories are listet as
cloud in the box at the bottom of the page. Note that this wiki is still in the making and will be improved over time

Content [edi]

Development

How to

Known issues

User requirements

HbbTV relies on HTML
and JavaScript with a
number of specific
boundary conditions
which are reflected in the
HbbTV specification

« Standards

« Tools

« ANV Profiles

« Live Streaming

s Signaling and

transmitting
« more...

Programming examples
code snippets and
explanations could be
found in the different *How
tos”

« Setting up a
quick&easy
development
environment

« Setting up a Hbb TV
environment

« Getting the application
object

« more..

In this chapter, we try to
include all known
problems and offer
possible solutions.
« Common application
issues

« Web server issues

A good app means

offering a good user

experience, including

technical issues, ease of

use and a smooth

experience

« Creating a positive

USEr experience

Supporting time
shifting

Enabling future
possibilities

Providing added value

= more...

rbb®

Q
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Serie zum Thema "Erste Liebe"

rbb®

i ARD®
== EPG

DIE BERLINER Hier findet |hr den LiveBlog, Episoden,

MAUER | Interviews, Steckbriefe, Votings und MEDIATHEK

vieles mehr.

-

Startleiste E;

 EPG B Mediathek 77 Videotext






What does the young audience want/like/expect?

Information O
Entertainment Q
- Involvement Q
(Social) Interaction O

@% @

® -
®-0




Name: Mina

Alter: 16

Wohnort: Berlin
Sternzeichen: Steinbock

Wie wiirdest Du Dich in fiinf Worten beschreiben:
Paris, London, Tokio, New York und Madrid - sprich: vielfaltig, ambivalent, lustig, offen
und stressing/ hyperaktiv

Hobbies:
Schlagzeug, Heavy Metal, Schauspielerei und England-Fan

Lieblingsschauspieler:
Gary Oldman, Ron Perlman, Roger Moore, Tony Curtis, Helena Bonham Carter und Cate
Blanchett

Bester Anmachspruch:
Nichts sagen und das Mddchen einfach auf die Stirn kiissen.

Liebe ist ...

etwas sehr interessantes und abstraktes. Ich mag es, Gedichte zu schreiben, die im
weitesten Sinne Liebe behandeln. Denn oft scheint es nicht offensichtlich zu sein, was
Liebe alles umfassen kann.

Mina

Als uns Sofia den Titel der
Reihe genannt hat, 'verknallt
und abgedreht’, dachte ich: Oje.
Eigentlich ist das nicht mein
Thema. Also gar nicht. Ich war
dann erst mal so: 'Oh . . . Okay
.. .". Aber dann habe ich es
auch auf mich zukommen
lassen.

Steckbrief: Mina
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20. Die Premiere!
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Video: Best of

Wir mochten gerne herausfinden, was
Dich begeistert. Deshalb ware es toll,
wenn Du mitmachst.

Meinung sagen, Tablet gewinnen
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Voting

Hast Du schon mal Schluss gemacht?

O Vielleicht

O Nein

Gib jetzt deine Stimme ab!
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TVRING

What does the young audience REALLY want/like/expect?

Information
Entertainment
Involvement

(Social) Interaction

Yes, BUT ,less text, more video!”

LVideo Is KING!®

Yes, BUT rather on social network
(preferrably smartphone) than on TV

More and longer visits

rbb®



Hardware
Developers

Content
Developers

What about technology?

Software
D

rbb®



. Die Premiere!

€— Zuruck

20. Die Premiere!

Endlich ist es so weit. Die
Premiere der Kurzfilmreihe
steht vor der Tir. Mina, Tim,
Hannes, Alina, Lili und Yusuf
treffen sich nach gut sechs
Wochen an einem prominenten
Ort mitten in Berlin - dem
Potsdamer Platz.




www.hbbtv—developer.com & X
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The HbbTV Developer Forum is addressing peginners and experts alike. The objective 1.5 to:ors::fe d
the exchange of knowledge in HbbTV app\ication developmem and to create pest prachces o “bb‘“ -
future of Connected TV. \kl \M \N .
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Find out more at www.TVRING.eu,

at our booth here

... Or contact me later

Nico Patz
nicolas.patz@rbb-online.de

Innovationsprojekte @rbb-online.de

+49 (331) 97 993 500 42

0 ®-

Tvmn@ rbb@



http://www.tvring.eu/

CCMA HbbTV
Towards an interactive and
Innovative TV
~ \
\\ Corporacid Catalana

de Mitjans Audiovisuals,SA

N CATALUNYA
=0 S
» RADIO



About the CCMA

Corporacio Catalana de Mitjans Audiovisuals (CCMA) is the Catalan public Broadcaster.

Its audiovisual offer includes:
« TV:TVS3, 33, Super3, 3/24, Esport3 and TV3Cat.

S3 BB ®& Faa & 3=
« Radio: Catalunya Radio, Catalunya Informacio, CatMusica & iCat.cat

CATALUNYA unya A
ll/ﬂynlo m formaris Cath’sica iCat.cat

« Digital Media: website, mobile apps, Connected and Hybrid TV, social networks, etc...

©alacarta

CCMA HbbTV
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The CCMA and Interactive Services

Since the beginning of DTT broadcasting, the CCMA has been very aware to latest
technologies to offer interactive services.

« CCMA has developed and progressively deployed interactive services, since firsts mivp TV
applications to nowadays “TV3alacarta” service on proprietary platforms such as PS4 or
proprietary SmartTV markets.

. Thanks to the introduction of HbbTV, CCMA has deployed new innovative services including
VOD and accessibility services to the TV audience. Nowadays CCMA is working in a new
multicamera service project.

CCMA HbbTV 54



HbbTV opportunities on CCMA services

HbbTV SmartTV

IP / Back Channel RF Broadcast

Broadband A/V content Broadbast A/V content
& App Data & App Data

CCMA studio

CCMA HbbTV
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HbbTV opportunities on CCMA services

HbbTV is an industry standard, an epen platform, non proprietary

« HbbTV allows broadcasters direct acecess to their audience to offer new and enhanced
services

Flexibility and Dynamism
« Time to publish new apps and updates dramatically reduced
Broadcast/Broadband Synchronization

» Allows the activation of interactive services scheduled and synchronised with broadcast
events.

Innovation

» Allows deployment of improved services like VOD, EPG, voting, interactive advertising , etc.
Accessibility

» Allows too development of accessibility services (captions, AD...)

CCMA HbbTV
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CCMA'’s deployments since HbbTV 1.0

« 2011 - Catchup service “TV3alacarta”

e 2014 — Access Services

e 2015 - Multicamera Project

CCMA HbbTV
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CCMA “TV3alacarta” Catchup service

2011 - “TV3alacarta”

« VOD service with alphabetical content searcher and direct access to “most seen” & “last
week” programs and special contents.

* Accessible from channels TV3, 33, 324, Esports3 and Super3

B PROGRAMES O ULTIMA ELS MES

SETMANA VISTOS [
|

Els matins

Castifieira: “"La independéncia no és un fi en si
mateix, siné un mitja"

CCMA HbbTV
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CCMA “TV3alacarta” Access services

2014 — Improved service with Access Services
« EBU-TT-D Subtitling and Audiodescription

3
\ :,,.-3; |
-

- Y

El que necessito €s

tenir la meva familia amb mi. A .
n 7S

D0 E 04:52/33:56 EEd
- — |

« CCMA participates in the European project Hbb4All that addresses media accessibility
possibilities in the new hybrid broadcast-broadband TV(HbbTV) environment.

CCMA HbbTV
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CCMA “TV3alacarta”

|

O INIC I B PROGRAMES

32:48)
| ELTC anulla la resolucié independentista
M

- .- n

‘¥ VALORAFEG I

ST TR T T

Sense ficcio

CCMA HbbTV
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CCMA “TV3alacarta”

|

O INIC I B PROGRAMES

32:48)
| ELTC anulla la resolucié independentista
M

- .- n

‘¥ VALORAFEG I

ST TR T T

Sense ficcio

CCMA HbbTV
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CCMA “TV3alacarta” Catchup service

« Growing Audience due to
* |Increase number of Connected HbbTV SmartTV’s

« Changes in the behaviour of the audience watching TV
« TV3 leadership in the catalan audiovisual market

= Selected Period

60.000

S
=
=
o

Monthly Unique Visitors
S
=
=
=

L]
Jan Feb Mar  Apr May  Jun Jul Aug Sep Ot Mov  Dec Jan Feb fMar  Apr hay

2014 2015
Monthdy Unique Visitors Report | HebTY Mo Hook | Wed. 1 Jan. 2014 - Sat. 31 Oct. 2015 | Graph generated by Adobe Analytica at 12214 PR FWT, 21 Mov 2015

CCMA HbbTV

Jun

Jul

Aug

Sep

Ot
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CCMA “TV3alacarta” Catchup service

« Growing Audience due to
* Increase number of Connected HbbTV SmartTV’s
« Changes in the behaviour of the audience watching TV
« TV3 leadership in the catalan audiovisual market

350.000

300.000

250.000

200.000

150.000

100.000

50.000

0

VIDEO CONSUMPTION - PLAYS & HOURS
/

/

N\ [/

\/

—

Jan Feb Mar Apr May Jun Jul Aug Sep Oct

e P |2y 5

Hours

Achieved 100.000 hours
of HbbTV video consumption

CCMA HbbTV
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CCMA Multicamera Project

2015 - Live and VOD Multicamera Service

* Objective: deployment of multicamera TV programs for SmartTV’s based on HbbTV V1.5.

« Developed within the scope of European TV-Ring Project that involves 3 different pilots in
three countries: Germany, the Netherlands and Spain.

Amb el suport de

HBBTV TESTBEDS .
.
Identificador: . .
e

Programa en emissié continua Programes individuals H B B T v T E S T B E D S

| Debats Eleccions Municipals 2015 OHD! - gala 10 1:41:00
C A T Debat on hi participen les forces que a ﬁpl, Es la semifinal, qui
' ions. ala f |

que passaran

OHD! - gala 9 1:48:33
a pl, Cada vegada falta menys per arribar a
la gran final d'Oh Happy Day.
OHD! - gala 8 1:27:52
J n Es nit d'eliminacié i un dels dos cors
nominats abandonara el programa i
o

concorren a les eleccions.

93.104.51.238:8080/hmc/Prova_tvring2/index.html

CCMA HbbTV
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CCMA Multicamera Project

2015 - Live and VOD Multicamera Service
* Objective: deployment of multicamera TV programs for SmartTV’s based on HbbTV V1.5.

» Developed within the scope of European TV-Ring Project that involves 3 different pilots in
three countries: Germany, the Netherlands and Spain.

Improved Multicamera Service
« Multicamera monitoring and control through 2"d Screen

CCMA HbbTV
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CCMA Multicamera Project

 Deployed pilots:
e Cultural events (Castellers, folklore music concerts)
« Entertainment programs (Oh! Happy Day)
« Sports programs (Champions League)
« Parliamentary Elections
« Debates

Especial Interactiu
3 F.C. Barcelona - A.S. Roma
Pilot experimental multicamera

gy o)
AUC .
A

X
=PI =
g 1A TODOS IS
2 ad

"'z._ =

Fﬂl!“ “5‘} @y Prem OK per entrar a U'especial interactiu i tria la cAmera des de la
8 ) oulifions O que vols veure el partit

MOBILS | TAULETES

CCMA HbbTV



CCMA Multicamera Project

* 24N Champions League — FC Barcelona vs AS Roma football match

RESPECT

#MulticamTV3
req

CAM 1 — Live program

CAM 2 — Messi, Neymar, Suarez camera
CAM 3 — Luis Enrique

CAM 4 — Attack camera

CCMA HbbTV
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CCMA Multicamera Project

* 24N Champions League — FC Barcelona vs AS Roma football match

Fabricant TV |Unique Visitors tvring_mosaic
LG 2.341137,7% = tvring_cam1
Sony 1.428|23,0% twring_cam?2
Panasonic 1.298|20,9% tvring_cam3
Samsung 922! 14.9% e tVTIN G CAMA
Philips 69 1.1% L

Toshiba 95| 0.9%

Altres 37| 0,6%

Total 6.203




CCMA Multicamera Project
< PRAM R carennu KSR corvor s R carpnan ISR cavpmans BEEE o1 i 36
Mose T o TN L BTVITTTTY Come FYVPITITY oo RIS

R —
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CCMA Multicamera Project
< PRAM R carennu KSR corvor s R carpnan ISR cavpmans BEEE o1 i 36
Mose T o TN L BTVITTTTY Come FYVPITITY oo RIS
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CCMA Multicamera Project

* Analisys Multicamera Pilot - FC Barcelona vs AS Roma

“ Marta Rosell arto Nov 24
Provat el Mulncamtv3l Ouatre maneres diferents de seguir el partit... @tv_ring

. Posmve feedback from users through social networks

'.’ Marc Melillas arcme! Albert Urga :
¥ Intessant projecte pertv amb Hbbtv de Dtv3cat per seguir la #ChampionsTV3 é Genial el #MulticamTV3!l
amb #MulticamTV3 pilot @tv_ring

M agrada que #TV3 innovi retransmentent la Champions Barca-Roma per “FCBarcelona @tv3cat @esport3 @LaTdP

I Mari@Jesus ania : & jsenda U Sends 24
m “multicamtv3 genial m agmda mon E Raiil Presseguer i raulpresss 2 m Sequint la retransmxssno mumcamera del partit de Champions #MulticamTV3
7 "y
#MulticamTV3 en #SmarfTV TV publica de qualitat!

Lluis Marcus uisrnarcus - Mov 24
Curics el tema de ...mooolal #multicamiv3

ricard terre @rteme - Movw 24

CCMA HbbTV Brutal #MulticamTV3 71




CCMA Multicamera Project

Analisys Multicamera Pilot - FC Barcelona vs AS Roma
» Positive feedback from users through social networks

TV Ring @tv_ring - Mov 24
m El bar;a ja guanya 2 a 0. Us sembla util la #MulticamTV3 7

(V) 84% | Si

16% Mo

— Castoola @castoola - Nov 25
cadtoola’ Lots of positive responds on twitter for #MulticamTV3. Any plan to release a
~ report on UX? @tv_ring

TV Ring @tv_ring

El partit del Barca ja s'acaba. 5i no us ha funcionat la #MulticamTV3 ajudeu-
nos a millorar responent al glesticnar tinyud.com/multicamTV3

CCMA HbbTV
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CCMA Multicamera Project

Analisys Multicamera Pilot - FC Barcelona vs AS Roma
« Positive feedback from users through social networks
« Some negative feedback from users with SmartTV problems

« Camera switching was too slow
Nowadays developing a new solution with better switching time.

« Blackscreen on some SmartTV’s

Tremendo Boogaloo & joanmarso ov 24
& MulticamTV3 imatge c-::-ngelada una pena

Suport FCB-Catalunya (5 Cetalal1500 24
Mo funciena a una TV Smart TV Samsung es veu tot negre y un cuadrat vemmell
MulticamTV3

David @reusenc? 24
multicamTv3 Es veu perc- 5'atura sovint la imatge. Per canviar de camera triga
en camegar-se uns 10/15 segons. Smart TV de LG

CCMA HbbTV

David Badia @DsavidBadis - Nov 2
B “mulicamTV3 pantalia amb marc \.ennell i s'atura l'aplicacio ...

fail
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CCMA Multicamera Project

Conclusions
* TV-RING Multicam project has been a success:
- Great audience acceptance.
« CCMA has seen the project as an opportunity to offer new innovative services.

« But nowadays multicam based on HbbTV 1.5
« is not 100% working on all HbbTV SmartTV’s. Interoperability issues.

« usability is still an issue that needs improvement
Camera switching is too slow
2"d screen video synchronization is not possible

CCMA HbbTV
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CCMA Multicamera Project

Conclusions
* Next steps

- Better camera time-to-switch
Testing a new streaming format

- Better compatibility

Achieve more HbbTV SmartTV’s models. Improve interoperability.

« Capture user feedback
Social Networks real-time feedback, Living lab, Workshops...
Improvements based on user preferences & experience

« HbbTV 2.0 will allow great improvements
- HbbTV and 2"d screen video syncronization
« Improved synchronisation broadcast & broadband contents
- Better video quality at low bitrates with HEVC

CCMA HbbTV
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CCMA HbbTV

Thank you very much

Feedbacks, questions and comments are welcomed.

Francesc Mas — CCMA S.A.
fmas.z@ccma.cat

CCMA HbbTV
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Value Creation with HbbTV

Real Life Case Examples

Mika Kanerva, Sofia Digital Ltd.



About Sofia Digital Ltd. HbbTV

e Sofia Digital - 15 years history of value-added services for TV

—Mobile TV (in the past)

— Current: DVB-Products:
EPG systems, PSI-SI, HbbTV Inserter

— And HbbTV and Smart Screens Apps

HbbTV Market activity: Finland (and Nordic),

Estonia, Hungary, Turkey, Netherlands, Spain,
Malaysia ...




What is The Value in TV business?

* Numbers are always needed to measure it

* How to measure.... How to get the numbers? Must make TVs to be connected !

Simple Formula: More receivers out means more potential, more business!

Friday Saturday Overview

W/\ Right now
6:00 AN 12:00 PM 6:00 PM 12:00 AN 6:00 AN 12:00 PR 5:00 PM

active users on site

1.e. Google Analytics

* Do not look only number of device reach

* Most valuable are viewers who are spend more

time with the services

Smart Devices viewing times: TV(HbbTV)=3 hours, PC=30 min, mobiles=6 min
Source: Australian Multi-Screen Report Q4 2014, daily average for 2014



HbbTV Core services

”"Must have” services must be included with The Red Button
—Rich TV-Guide (EPG) E- v

Codlbegortsl

e All Linear content in one Ul

—VOD & Catch-up (or network PVR for ope:~tor
* All online video content

— All other apps

* News, Weather, Sports, Social Media, etc.

Result : 100% of linear TV content + 100% of VOD content
» TV + EPG + VOD = HbbTV experience !



Broadcasters view

HbbTV brigns OTT video models with Broadcasted TV

— Playback starts with pre-roll - Forced ads can shown in brodcast also !
—Every user/usage is measured - Let’s do this now also in the broadcast !
— Personalized OSD and POP-UpP - offer people more selections (to participate)

—Personal communication - But this is not very good for broadcast TV!

How to do personal transactions?

— Must recognize the user !

— Use of companion devices | R . L EE — S
— Linking online accounts with TV =l

— TV is NOT very personal device

IMAGE: Sofia Backstage HbbTV Starter Kit
Easy way to develop and showcase HbbTV services in real TV



One Scenario for launching HbbTV technology
1. Just monitor the audience (i.e. hidden app)

2. Waith while receiver base growing organically

For 2015 some estimates (how many units delivered):
10 Mil Connected-TV devices (Chromecast, etc.)

Markets are still developing

How many “lost opportunities”

New SmartTVs are purchased every day

3. Critical mass for HbbTV comes sooner or later!

140 Mil Connectable STB

170 Mil SmartTVs (> 50% of all TV) — going up

1500 Mil Smartphones

Global: Sales of TV 2011 - 2018

SALES
nillion) 0

183.3 1809 : or
159.2 T

2011 2012 2013 2014 2015 2016 2017 2018

O Smart TV =O=Regular TV

Source: Informa Telecoms & Media

Figure 2.7 Global: Sales of TV 2011 = 2018




About the deployments

Case Ruutu: Sanoma (Nelonen Media) - Finland

Technical requirement, MPEG-DASH support working fluently in
HbbTV 1.5 receivers (and in back-end)

— Ruutu HbbTV service reach all major smart TVs (except one)
— About 40.000 HbbTV viewers in 6 month

— Most important to see how fast the user base grow at launch
almost instantly 30.000 users after launch

— Red-Button as “restart this program” using OTT content

02:18
ruutu ETUSIVU KATSOTUIMMAT UUSIMMAT OHJELMAT URHEILU LAPSET HAKU 3.12.2015

JAKSOT KLIPIT

n Jakso 20 Kausx 1

Jakso 19, Kausi 1

2.1521:00- 42 min

July 2013 August 2015 September 2012 October 2013 November 2015




About the deployments
Just launch it:The Red Button does marketing itself 2 772 296 103413 195
CASE TRT-Turkey, TRT ARTI : >500.000 HbbTV viewers mw — --W —
without marketing or terminal investment! 547,164 92,688,062
- Usage numbers in period of 3 months on right

* 100 Million sessions = 100 Million opportunities to monetize

1. Most popular is Sec Izle, catch-up application, linked with Rich EPG
2. Featured programs, with trailers of coming shows, linked with Rich EPG
3. In parliament elections app 14.000 simultaneous viewers in HbbTV

z MILLIYETGI HAREKET PARTISI
TRT@rt1 secize 3122015 02:22:56 TRT@rti 14122015 (D18:10:57 o
Dizi Belgesel Miizik - Eglence Haber-Spor Cocuk - Genglik Egitim - Kiiltir Din ve Ahlak Eurovision TRT HD TRT‘Y‘U [ HD CC @ o TRT a rtl

& Deviet Bahgeli

HALKLARIN DEMOKRATIK PARTISI 5 5 O
-
Opvaies ez
B3 . Viksekda ve S. Demirtas
SAADET PARTIS!

@ AK PARTI 316
CHP 134

@ HDP 59

@® MHP 41

ELDE VAR HAYAT
Elde Var Hayat Bolimler




For Operators?

 DTTV Network operators are using HbbTV already in many countries

— HbbTV is ideal for Free-to-Air terrestrial network

— HbbTV brings DTTV operators portfolio unlimited number of TV services
* Niche channels and Pay-TV thru OTT with MPEG-DASH live streaming

— Network competitiveness against Cable, Satellite or IPTV

— Operator’s HbbTV portal could be their own “AppStore” what local markets can control

Examples below: Levira (Estonia) & Digita (Finland) offer local catch-up TV to DTTV houses

02:10
03.12.2015

@ ilmateade.ee

Delfi TV leiad lisakanalite alt.

IJ_I-l Digilevi
TASUTA < *V/
he=med

DELFIOTV

02.12.15 22:40 TAISPIKKUSES: KALEV/CRAMO KAOTAS KOD...
BC Kalev/Cramo kohtus tdna Saku suurhallis FIBA Euroopa karikasarja viimases
alagrupiméngus Krasnojarski Jenisseiga, vottes ndrga teise poolajaga vastu




Consumers angle

* More TV content easily available in big screen

* No need to connect various external boxes to the TV
...But sometimes need to update the TV set...

l SMART HD l

—Then how to know what models are compatible with services?

* Confusion of technologies must be avoided: DRM, HbbTV 1.5, 2.0, Live DASH,
PlayReady, Marlin, HTMLS5, etc.

—One solution - In Finland “Smart HD” logo launched in 2015.

Target to collect all FTA catch-up services for all certified DVB-T2 HbbTV 1.5 receivers.
Compatible with LIVE DASH with DRM.

HbbTV the only platform where consumer have easy access to premium
online video without install any new applications into device?



Thank you !

Mika Kanerva
COQO, Sofia Digital Ltd.

mika.kanerva@sofiadigital.com

www.sofiadigital.com

2015.12.0309:15 W%

10:15:00
10.9.2015

07:30-09:30 Selamat Pagi 1 Malaysia 5 g
g

Rancangan yang memaparkan segmen perbincangan bersama panel

jemputan seperti Topik Semasa, Info Semasa, Doktor dan Anda, v o

Pendidikan, Filem Kita dan Wanita. b \ —72
o

‘7.30 : 3 - - 30 >

Lembu Lawan Lembu Langsung Dar:

HEE Jaguh Silat Forever In Love
m? Rezeki Orang Klip Video: Urb

F_ oy - = p .
Peliitat 2-3 Pelicans )

Rampaisari Kapsul Aktivit Jatkoaika

5y
— 6457 #5JuhaPekka Pretia 2-3 (#84 Hemri Heino, #22  ©
Juhani Tyrvéinen)
) Erii 3. -
@ Sulje @ Pienennd @ Valitse Eri 2.

, Settings ' Favorites Now Q@ -1day © +1day

<« Takaisin 3320  #26 Jan Latvala 2-2 (#39 Marko Péyhanen, #16

Sofia Digital latest apps in 2015: New style EPG and Sports app with real-time data and twitter integration
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» SMARTCLIP ADDRESSABLE TV

HBBTV IN THE CONTEXT OF TV ADVERTISING

LONDON, 8t of DEC 0) smar’rclip




) smartclip

» SMARTCLIPIS ADDRESSINGTHE ,,BIG SCREEN" SINCE ITS EARLY DAYS.
ADDRESSABLETV INTO BROADCAST IS CLOSING THE LAST GAP

-

(e J e é
e J e ),
ON SMART TV APPS on APPS IN BROADCAST VIA SERVING IP DELIVERED
PORTALS SMART TV'S, SET-TOB BOXES, RED BUTTON ADS INTO
GAMING CONSOLES LINEAR BROADCAST

* B

el
DER NEU;SSAN QASHOQAI

"»

g A

www.nissan.de




) smartclip

» HBBTV AS ENABLER FOR ADDRESSABLE TV -
DELIVER A SPECIFIC TV COMMERCIAL TO AN INDIVIDUAL DEVICE

TRADITIONALTV
ONE-TO-MANY

ADDRESSABLE TV
ONE-TO-ONE

www.smartclip.com



) smartclip

» ADDRESSABLE TV ENABLES REAL TIME AD DELIVERY AND BY
THIS ,CONNECTING THE DOTS"™ BETWEEN TV AND DIGITA

PP
tipepepg REACH

REAL TIME DELIVERY

AD SERVER TECHNOLOGY

“ | DATA BASED 1:1 TARGETING
X

STANDARDIZATION
(FORMATS + PROCESS)

®
@QO o ESTABLISHED BUSINESS
& o

B www.hbbtv.org



) smartclip

» ADDRESSABLE TV — A COMPETETIVE GAME ABOUT AD BUDGETS WITH
BROADCASTERS GETTING PRESSURE FROM DIFFERENT AREAS

SYSTEM

Firefox OS

~~

= STILL LACKING

TIME

/ OPERATING \

androidtyv
@ Tizen

RELEVANT FOOTPRINT

= DO NOT HAVE ACCESS
TO BROADCASTER AIR

/
\

/ OEMs \

&
S.
PEamsunod

/ OPERATORS \
PJd aw

DIRECTV.

ICABLEVISION

(comcast.

J

( ACR \
(AUTOMATIC CONTENT
RECOGNITION)

&FRAGMENTE D MARKET/ \

2 |\

= PROPR. TECHNOLOGY

/BROADCASTER\

RTL
GROUP » c
= yBS

france télévisions
ProSiebenSat.l

\ ol MediaAG /

( )

www.hbbtv.org

ople-

Y.
A
v~

= STANDARD TECHNOLOGY

= OWN STBECOYSYSTEM

\BROADCASTER DRIVE y

$

ADVERTISING
TV + DIGITAL

www.smartclip.com



) smartclip

» HBBTV AS EUROPEAN WIDE AND COMPREHENSIVE STANDARD

ALLOWS SCLABLE ADDRESSABLE TV ADVERTISING

BROADCAST

Gillefte
Fusion
PROGLIDE

150'27006-201 5

WERBUNG ﬁ
&

WIDEN YBUR ¥“aLp

IM TAUSCH GEGEN DEINEN ALTEN

) smartclip

Application hosting
Ad serving + Tracking

/R
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) smartclip
» ANALYTICS FOR BROADCASTERS AND ADVERTISERS

Overview 2mins Timeline Audience Rates Broadcasts / \
August i & A

ADDRESSABLE TV DATA
- REAL-TIME -

= CAMPAIGN DATA, e.g.

NET REACH

UNIQUE HOUSEHOLDS
ALLOCATION BY REGION

= BROADCAST DATA, e.g.

Ad Opportunites: Overlay Reach (Estimtion) - VIEWING BY PROGRAMME

« SESSIONS AND UNIQUES
RETENTION TIME

|
mER
758K 760K 802K 225K
490K
251K 322K 250K 310K 237K 264K : -364K—g5K
60K 162K 152K 202K 206K 152K 153K 181K 147K 179K - 54K 154k 170K 140K 199K 197K
4-6’(--h—---ii-—----—-—----

31.07. 02.08. 04.08. 06.08 08.08 10.08 12.08 14.08 16.08 18.08 20.08. 22.08 24.08 26.08. 28.08. 30.08 01.09. 3 5.0¢




) smartclip
» ADDR. TV ADVERTISING REQUIRES A RESILIENT AND SCALABLE

PLATFORM FOR THE WHOLE ADVERTISING VALUE CHAIN

SUPPLY (BROADCASTER)

Ad-Placement
Controlling
System

Programm
Scheduling
System

Video
Ad Server

/R

Data Analytics
&
Visualization

7//// L]
70/ o

=il

() smartclip ADDRESSABLE TV PLATFORM

Data Mgmt
Platform
(DMP)

@ ©
@mm

SSP - Real
Time Planning
and Buying

B

(¥3sILYINav) aNvINEa



) smartclip

» NUMEROUS CAMPAIGNS OF GLOBAL BRANDS HAVE BEEN REALIZED
VIA THE SMARTCLIP ADDRESSABLE TV PLATFORM IN 2015

PROGLIOE

TARGETING ON TV

Procter launches first campaign via Addressable TV
Procter & Gamble is serious: The world’s largest advertiser, who wants
to boot its digital content significantly, starts in Germany a first

campaign via Addressable TV. The Group advertises on Sport 1 for the u--ﬂfl-omu RAES SINWWEGIISELIN
brand Gillette... ‘

PeG

HORIZONT 16/06/2015

| S
{ o



) smariclip

» THANK YOU, AND STAY TUNED!

SEBASTIAN BUSSE
DIRECTOR ADDRESSABLE TV
BUSSE@SMARTCLIP.COM

10/19/15
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HbbTV apps available on TV channels:

rivie] 152 | [rivie] 2 & [ AAIINFO Tive

TVP ZPR Media Group:
rozrywka HISTORIA Gfy(

TIVIP] TIVIP TIVIP TIvie] | [TIVIP
KULTURA ERITTIIN B NN B OPOLE OLSZTYN
TIV[P T|VIP TIV|P T|VIP] T|VIP) T|V|P]
WROCLAW KRAKOW tODZ LUBLIN POZNAN RZESZOW @OLO tV
TIV|P T|VIP) T|VIP) TIVIP TIVIP
KATOWICE KIELCE BYDGOszcZ | GDANSK BIALYSTOK [l wietxororsk

HbbTV tests / HbbTV signaling available on TV channels in DVB-T:

© @ % %0 @ e @ @

stopklatka




Ford Mustang

HbbTV teaser

CHAMPIONS
LEAGUE,

500 FORDOW MUSTANG
JEDNO ZAMOWIENIE

4) WYBOR ZDJECIA GALERIA ZDJEC | WIDEO

QR code used in this HbbTV app

500 FORDOW MUSTANG
JEDNO ZAMOWIENIE.
TWO ZANSA NA FORDA

[0[312(3]419]13/4]

#FORDMUSTANG

4) WYBOR ZDJECIA GALERIA ZDJEC/WIDEO [l POWIEKSZ | POMNIESSZ

ZAMKNU

HUB TVP

Branded video player with countdown time to start ordering

via website for new Ford Mustang in Poland

CHAMPIONS
LEAGUE,

500 FORDOW MUSTANG
JEDNO ZAMOWIENIE

4) WYBORZDJECIA GALERIAZDJEC/WIDEO [l POWIEKSZ | POMNIEJSZ

Product photo gallery

ZAMKNU

HUBTVP

WIENIE.

500 FORDOW MUSTANG
0 ZAMO
TWOJ 4 A N RDA

10[3]12(314[4]10[5]
#FORDMUSTANG

MUSTANG.FORD.EU

4) WYBOR ZDJECIA GALERIA ZDJEC/WIDEO [l POWIEKSZ | POMNIESSZ

Product photo gallery

Video player in Full screen mode

HbbTV app developed by hybra.tv

ZAMKNU

HUB TVP




Saturn E :

SATURN RADZI

MYSLTECHNOLOGICZNIE

'SATURN RADZI

NACISNIJ CZERWONY PRZYCISK

HbbTV teaser Branded video player with 30 sec. commercial TV spot Video player in full Screen mode

HbbTV app developed by hybra.tv



Allegro

Sprawdz
jesienne trendy

W Alegro JHUBTVP

W zamkni) [l powrét

aIIegro

g Sayg

Sztyblety od

89 zt

W HuB TvP [ wyblerz produkt

HbbTV teaser (first scene)

HbbTV teaser (second scene)

Allegro —

Interactive advertising menu

2

Stylowe peleryny od

99 zt

M zamini [l powrét [ HUB TVP [ELJ wyblerz produkt

W zamkni [l powrét [ HUB TVP [EL§ wybierz produkt

Stylowe peleryny

Sprawdz [E#z[E
r Lbi'.a

Eitea}

W zamkni) [l powr

ot W HUB TVP [ELY wybierz produkt

Klasyczne bluzki

Sprawdz |§|,.11

;@

Allegro — Interactive advertising menu

Allegro — Product details

Allegro —

Product details

HbbTV app developed by hybra.tv



AXA

Nacisnij zielony
przycisk na pilocie
by nasz specjalista

skontaktowat sie
z Toba.

—M‘

S &
A N A N
Planowanie pewnej przysziosci. Bezpieczenstwo finansowe. Planowanie pewnej przysziosci. Bezpieczenstwo finansowe.
Chron siebie i rodzing przed przeciwnosciami losu Ubezpieczenia na zycie pozwalajq réwniez gromadzi¢ kapital Chron siebie i rodzing przed przeciwnosciami losu Ubezpieczenia na zycie pozwalajq réwniez gromadzi¢ kapital
M Dopasu) ubezpieczenie do swoich potrzeb | mozliwosci! z myéla o realizacji swoich planéw. Dopasu) ubezpieczenie do swoich potrzeb | mozliwosci! z myéla o realizacji swoich planéw.
wigee] /niz standard
Tak zabezpiecz swoich bliskich.
M Nacisnij czerwony przycisk W zamknij ] kontakt z konsultantem poréwnaj ubezpieczenia [Jj HUB TVP W zamknij ] kontakt z konsultantem poréwnaj ubezpieczenia [Jj HUB TVP
HbbTV teaser Interactive advertising menu Interactive advertising menu with additional information

about using green button in this app.

Parasol

Bezpieczna Dek:

na juz od 68 groszy

Wprowadz numer Nacisnij przycisk [OK]
tel. komérkowego . jesli wyrazasz zgode
wpisujac 9 cyfr na na kontakt konsultana

nnie

E 3 ; i przetwarzanie danych
pilocie od TV. osobowych przez
— ! AXA Polska S.A.

= premia za kontynuacie
polisy

ch wypadkow
= bez bada medycznych

zarzadzasz swoimi
pieniedzmi on-ir

Planowanie pewne] przysziosci. Bezpieczenstwo finansowe. Planowanie pewnej przysziosci. Bezpieczenstwo finansowe. Planowanie pewnej przysziosci. Bezpieczenstwo finansowe.

Chron siebie i rodzine przed przeciwnosciami losu. Ubezpieczenia na zycie pozwalajg rowniez gromadzic kapital Chron siebie i rodzine przed przeciwnosciami losu Ubezpieczenia na zycie pozwalajg rowniez gromadzic kapital Chron siebie i rodzine przed przeciwnosciami losu Ubezpieczenia na zycie pozwalajg rowniez gromadzic kapital
Dopasuj ubezpieczenie do swoich potrzeb | mozliwosci! z myéla o realizacji swoich planéw. Dopasuj ubezpieczenie do swoich potrzeb | mozliwosci! z my$la o realizacji swoich planéw. Dopasuj ubezpieczenie do swoich potrzeb | mozliwosci! z my$la o realizacji swoich planéw.

W zamknij [l kontakt z konsultantem poréwnaj ubezpieczenia [ HUB TVP W zamknij [l kontakt z konsultantem poréwnaj ubezpieczenia [ HUB TVP W zamknij [l kontakt z konsultantem poréwnaj ubezpieczenia [ HUB TVP

Contact form to leave a mobile phone number Contact form to leave a mobile phone number Comparison of insurance offers

HbbTV app developed by hybra.tv



Nescafe Dolce Gusto (1)

WEJDZ
DO GALERII
SMAKOW

@ ez @ e Tve

HbbTV teaser

q KAW | NAPOIOW
NESCAFE DOLCE GUSTO
B WNHDOCE QUSTO LA

Interactive advertising menu (select cafe)

L4 -
1]
o~

Bl ZOBACZ, JAK KAWA STAJE SIE SZTUKA

Interactive advertising menu

BARISTA

ESPRESSO Z PRAWDZIWIE WEOSKIM CHARAKTEREM

Wyijatkowo intensywny aromat. wyrazisty smak | aksamitne kremowe
wykoriczenie z pewnoscia zadowola wazystiich koneserdw espresso

100%HEEHEKAWY i

EKSPRES OBLO
[Pep— ZOBACZ PROMOCJE o]
—

@ oo @ WYERANEKAWY  EKSPRESOBLO @ WuBTVe

Product details with a movie

a ZMIEN KOLOR OBLO: -_.i D ' g . ’

POZNAJ EKSPRES OBLO

Interactive advertising menu

NOWY EKSPRES OBLO

CZYLI PRAWDZIWE ARCYDZIELO W KUCHNI

Nowy ekspres OBLO to idealne pofaczeni
wyjatkowej wydajnodci | nowoczesnego designu.

Dzigki maksymalnemu ciénieniu 15 baréw, OBLO wydobywa
najlepszy aromat | tworzy doskonata creme. Pr2yr2aciza Zarbwno cieple,

jak i zimne napoje, Dzicki niemu kazdy z 28 smakow staje sie dzielem
SZtuki,
o foaw
E 3& '] m;sz’::’: ZOBACZ PROMOCJE o]
i,
.

@ AN @ WYERANEKAWY  EKSPRESOBLO @ HUBTVR

Product details with a movie

HbbTV app developed by hybra.tv



Netia

N ETIA

T [
opioT 0T
LENIZJ,A 0 g0 P y oo LENIZJ_A g0 P
TE+ kal.l}fglzu HiEb. TE+ ;’ fkl';glzumfs

e HB@-O HBO2/-O HBO HB@'-O HBO2/-oO HBO

::..... 0000 ® Przez pierwszy miesiac ogladasz az 180 kanatéw ® Przez pierwszy miesiac ogladasz az 180 kanatéw
® NETA © Péiniej wybierasz to, co Cig interesuje  Painiej wybierasz to, co Cig interesuje
Sp;av‘vdz'ralla:(ctyine(cleny ® Do tego Internet do 50 Mb/s przez 3 miesiace za 1 zt/mies., I ® Do tego Internet do 50 Mb/s przez 3 miesiace za 1 zt/mies., [& Nausnu pl’lyClSk [OK]'
@ elewizle | Internatt a poiniej tylko za 49,90 2i/mies. q a poiniej tylko za 49,90 2i/mies. 4 Zostaw kontakt, oddzwonimy
[ spawdi [ woeTve . z oferta specjalnie dla Ciebie.
0000000000000 00 @ zamknij @ ofertaIntemet - szczegoly oferty @ HUBTVP @ zamknij @ ofertaIntemet - szczegoly oferty @ HUBTVP
HbbTV teaser Interactive advertising menu Interactive advertising menu
N ETIA N ETIA N ETIA

Prezentowana oferta obowigzuje w ramach promocji "GigaOferta lll — 3 miesigce za 1 zt — CU, PON,
ETTH" oraz "GigaOferta Ill - 3 miesigce za 1 zi (Internetia) przy jednoczesnym zakupie Ustugi
Internetowej i korzystaniu z e-Faktury. Warunkiem skorzystania z promocji jest zamowienie w przypadku

|

umowy o swiadczenie Ustugi Internetowej rowniez dodatkowo ptatnej ustugi dodatkowej Bezpieczny .0... Dzigkujemy.

Internet 2 oraz ustugi dodatkowej Chmura Osobista. °0 & Oddzwonimy w ciagu kilku minut.
o e : ®

Podana cena Uslugi Telewizyjnej dotyczy Telewizji Osobistej w opcji Pakiet na Start i Pakiet HBO HD [ ] Nasi ko_nsu“and prac.luq <

Zamowienie dodatkowych pakietow powoduje zwigkszenie optaty abonamentowej. Podana cena Ustugi od poniedziatku do niedzieli

Inte(ne_towe] dotyczy ustugi z wylaczong ustugg dodatkowg Bezpieczny Internet 2 | Chmurg Osobistg 1*u " ¥ 1 w godzinach 8-22.

ponizej 20GB. « Internet do 50 Mb/s za 1 zt/mies. przez 3 miesiace

potem 49,90 zi/mies.
Szczegotowe Warunki Promocji oraz Cenniki zawierajgce m.in. wysokosc i sposob naliczania oplat
aktywacyjnych za urzadzenia i ustugi oraz optat za dodatkowe ustugi dostepne sg na netia.pl

Chmura 20 GB w cenie
przez caty okres umowy ’

| £ oo

@ zamkni) @ oferta Intemet

goly oferty @ HUBTVP zam

@ zamknij @ oferta TV+intemet rty @ HUBTVP @ z=mknij @ ofertaIntermet - szczegély oferty @ HUBTVP skasuj cyfre
Advertising promotion regulations Interactive advertising menu Contact form to leave a mobile phone number

HbbTV app developed by hybra.tv



Lech Premium

NIE SIEDZ, TYLKO LEC
DO AFRYK]
B TAK, LECE!

W HUB T\(i

BRESIADASIE
gﬁrﬁst
FOCIE!

DOWIEDZ SIE WIECEJ
HUB'TVP

. = S

1 e
‘*’ 1 TAK, LEE.EI

HB TV~ (B

HbbTV teaser1/6 HbbTV teaser2 /6

Alkohol. Tylko dla peinoletnich

WEJDZ NA
eSKY.pl/leszek

WEJDZ NA
eSKY.pl/leszek

WEZ UDZIAL W KONKURSIE,
WYGRAJ VOUCHER NA BILET LOTNICZY
| LEC ZA LESZKIEM

WEZ UDZIAL W KONKURSIE,
WYGRA.J VOUCHER NA BILET LOTNICZY
| LEC ZA LESZKIEM

(iLECcH®

——

- —

1 LEC ZA LESZKIEM 3| TELEDYSK AFRYKA & SPOT BRAZYLIA 5

W zamkni) [l HUB TVP

1 LEC ZA LESZKIEM 2 | SPOT AFRYKA 3| TELEDYSK AFRYKA & SPOT BRAZYLIA 5 TELEDYSK BRAZYLIA 2 SPOT AFRYKA

I zamkni} [l HUB TVP

ECHO

18)

:1 [LECH®' ) ¢

TELEDYSK BRAZYLIA

HbbTV teaser3 /6

WEJDZ NA

WEZ UDZIAL W KONKURSIE,

eSKY.pl/leszek

1 LEC ZA LESZKIEM 2 SPOT AFRYKA

W zamkni) [l HUB TVP

WYGRAJ VOUCHER NA BILET LOTNICZY
| LEC ZA LESZKIEM

3| TELEDYSK AFRYKA & SPOT BRAZYLIA S| TELEDYSK BRAZYLIA

Interactive advertising video player Interactive advertising video player

Interactive advertising video player

HbbTV app developed by hybra.tv



3M Command

N
CHwy(C
MOCNE ) ©
INSPIRAC |

® Wep;
® HUB Typ

INSPIRACJA
DLA TWOJEGO

WNETRZA:

HbbTV teaser

Interactive menu

INSPIRACJA
DLA TWOJEGO

WNETRZA

DO TEJ ARANZACJI BEDA POTRZEBNE:

Haki Command

$rednie
Watne!
1.Zaplanu}, jak ma wygladaé Twoja arantacja. DEatioes
ukladajac poszczegélne elementy dekoracjina podlodze. S he e e k':an Ny s o4
2. Przetrzy) sciang, ktéra chesz udekorowat alkoholem. = o krojeniaw rétnych rozmiarach | ksztattact
- forma do muffinek
3.Zaczekaj, az powlerzchnia wyschnie.

4. Postepujac 2godnie 2 instrukcjami na opakowaniy,
prayklej baki | rzepy Command do éciany

wedlug wezedniej zaplanowanego uktadu.
5. a

Ciesz sie swoja odmieniona kuchnia!

Tips for using 3M Command strips

INSPIRACJA
DLA TWOJEGO

WNETRZA

PRODUKTY COMMAND SA NA WYCIAGNIECIE REKI! ZNAJDZIESZ JEW:

Sklepy DIY

Hipermarkety Sklepy ineternetowe

days

Wazne!

1.Zaplanui, jak ma wygladaé Twoja aranzacia,
ukladajac poszczegéine elementy dekoracji na podiodze.
2.Przetrzyj sciane, ktéra chcesz udekorowaé alkeholem.
3.Zaczekaj, az powierzchnia wyschnie.
4. Postepujac zgodnie z instrukejami na opakowaniu,
prayklej haki i rzepy Command do dciany
wedlug wezednie) 2aplanowanego uklads.
5. im zaczniesz zawieszat

Ciesz sig swoja odmieniona kuchnia!

Haki Command

Rzepy Command

Srednie srednie

Dodatkowo:
- alkohol do przemywania écian
- deski do krojenia w roznych rozmiarach | ksztattach -

Tips for using 3M Command strips

HbbTV app developed by hybra.tv



Skoda Superb

HbbTV teaser

NOWA SKODA SUPERE

More details about car

NOWA SKODE SUPERB

nacisn czenwony przycisk  HUBTVP

KOMFORTOWY

NOWA SKODA SUPERB \\ ‘ ‘
\
\ \
N b =5

SPRAWDZONY
| PEWNY

zamknij [ umi bng ] menu gtowne

Interactive menu with video background
NOWA SKODA SUPERB

le w przednich drzwiach
Przemyslane Rozwigzania w Nowej SKODZIE Superb

15. Podreczna latarka

17. Pojemnik na od
18.5 SmartGate

19. Ruchoma pétka bagaznika

20. Ztgcze USB

Interactive video player with short movies

chu tworzg mocno sportowe

NOWA SKODA SUPERB

Wpisz numer telefonu komérkowego korzystajgc z cyfr na pilocie od telewizora.

Btednie wprowadzong cyfre mozna usung¢ przyciskiem [BACK] na pilocie.

6]0|T§3]1214])1

Contact form for mobile phone number

HbbTV app developed by hybra.tv



Philips PerfectCare

PHILIPS

n
PHILIPS / PHILIPS Witaj w $wiecie
tatwego prasowania
Poznaj o ‘ 7 .
Philips PerfectCare Lol IS .
Witaj w swiecie azr ‘ § i ‘\,‘ W pion lelik in d
tatwego prasowania v eant e
Quiz - w NOj
Perfect
Aktualna promocja
" Dostepne modele Prasowanie Silny wyrzut
| Witaj w Swiecie R w pionie pary
tatwego prasowania v <
W Odkry) Philips PerfectCare W8 HUB TVP wne W Latwe prasowanie VP
Philips PerfectCare — HbbTV teaser Philips PerfectCare — Tips for ironing
: . PHILIPS
Zelazka PerfectCare z OptimalTEMP ‘
Naijlepsze zelazka bez koniec i regulacji temperatury S

PerfectCare
Aqua

Philips PerfectCare — Second menu to select Philips product

PerfectCare
Elite

—

Pure

PerfectCare

Viva

Perfe

ctCare

4. Jaki jest Twoj sposodb na prasowanie?

dam tele

lub slucham muzyki

<>

Philips PerfectCare — Interactive Quiz do select best iron

odktadania rzeczy po prasowaniu i butelka wody do dolewania.

via rdzawe plamy

Philips PerfectCare — Information about in stores promotion

Testuj zelazko z generatorem
pary Philips przez 60 dni

Zelazka Philips PerfectCare
kupisz w sklepach
MediaSiMarkt T RTVEURGAGD

NEONET agito

egulamin promox
ol

ilips.pl/promo:

HbbTV app developed by hybra.tv




ldea Bank

zdecKrze'gétnline ' |dea Bank TV
ssldeaBank yZ) '

|
Szybki kredyt na rozw; firmy — 3 " — : y
gotdwka nawet w 24h! g -y Q

HbbTV teaser

Interactive menu with video background

esldeaBank esldeaBank

Zaméw rozmowe z doradcg

4,04%

Kredyt z decyzja online

szybki dostep do gotéwki ™ [dea Cloud

Wpisz numer telefonu komérkowego
| korzystajac z cyfr na pilocie od TV.

o ki 00 z

Menu giowne @ HUB TVP @ zZomini @ Zamow rozmowg z doradeq Menu giwne @ HUB TVP

@ Zominii @ Zamow rozmowg z doradcq @ Zomkni @ Menu giowne Notaprawna @ HUB TVP

More information about the promoted credit for companies Idea Bank TV — micro VOD zone Contact form for mobile phone number

HbbTV app developed by hybra.tv



Orange

p Wybierz Neostrade z TV lub FunPack
Juz za 22 dni Swieta !

i jeden z gadzetéw w prezencie

Wybierz Neostrade z TV lub FunPack
i jeden z gadzetéw w prezencie

- AN

- . - - L4 . - 4 -
Zamknij \ Zobacz B Nota prawna ' HUBTVP Zamknij W Zobacz M Notaprawna ' HUBTVP

Wybierz prozent  ~ HUB TVP

HbbTV teaser Interactive menu with products carousel

Nota prawna

Oferta wyboru jednego urzadzenia za 1 zt dostepna przy
umowie na 24 miesiace dla nowych Klientéw Neostrady
z Telewizja i FunPacka. Oferta wazna do 31.12.2015r.
lub do wyczerpania zapasow.

do Neostrady z TV
lub FunPacka

Alcatel One Touch Pi

AL »

Zamknij anacz W Nota prawna

Najwazniejsze cechy:

= kolor bialy
# ekran przekatna 7 cali

® rozdzielczosé 1024 x 600

= system Android KitKat 4.4

= pamig¢ ROM 4 GB + 512 MB RAM
= Micro SD wsparcie do 32GB

= Czterordzeniowy procesor

= wifi

# bateria 2820 mAh

= aparat przedni 0.3 Mpxl

» aparatglowrny 2 Mpxl

-
HUB TVP

More information about the selected product

- -
Zamknij anac! W Nota prﬂwna HUB TVP

Branded video player

Prezentowane modele urzadzen i gadzetéw dostepne do
wyczerpania zapasow. W trakcie trwania promocji mozliwa
zmiana urzadzen i gadzetéw na inny model.

Szczegoly ofert dostepne w salonach Orange, na stronie
www.orange.pl oraz pod humerem 801 234 567 (koszt
potaczenia zgodny z cennikiem operatora). (

- i LR .
Zamkni Zobau W Notaprawna  HUBTVP

Disclaimer

HbbTV app developed by hybra.tv



Nescafe Dolce Gusto (2)

ot

@ sPrawo2z
@HeTw |

L/

L ]|

@ 220w @ WROC @ HETY @ © roznas

Nescare

Dolce
Gusto

KAWA NIE MUSI BYC WYLACZNIE

>> POZNAJ EKSPRES
DROP

>> ODKRYJ KAWE
Z REGIONU YUNNAN

*8

¢
(=] M

L 1P

Wejds do $wiata
NESCAFE Dolce Gusto

i dowiedz sie wiecej
& wwdolcegustopi

=Q.

ZOBACZ PALETE SMAKOW SWIATECZNE PROMOCJE

@ zaMols @ WROC @ HUBTVP () ODKRYJ YUNNANESPRESSO € POZNAJNOWY EXSPRES DROP

KAWA YUNNAN ESPRESSO
HARMONIA SMAKU | MOCY

jdz do $wiata

We
NESCAFE Dolce Gusto
i dowiedz sie wiecej
& vwdoicegustopi

ZOBACZ PALETE SMAKOW SWIATECZNE PROMOCJE

HbbTV teaser

Interactive main menu

More information about the coffee and promotion video on
demand

© poznay

@ zaMkny @ WROC @ HUBTVP @ ODKRY

WYBIERZ KAWE NA KAZDA OKAZJE

Yunnan Espresso
Lim dy ,

Wejdz do swiata
NESCAFE Dolce Gusto
i dowiedz sie wiecej

ZOBACZ PALETE SMAKOW SWIATECZNE PROMOCJE
& wwdoice-gustopl

(=] frls]

@ zaMcvy @ WROC @ HUBTVP @ ODKRY) © pozNaIN

EKSPRES DROP
INSPIROWANY KROPLA KAWY

ina kro piraci, jedna aby

@

> DROP to prawdziwe
dbisty barista

KOLOR

00

: [=] 3 [s]

ZOBACZ PALETE SMAKOW SWIATECZNE PROMOCJE POZNAJ OBLO

Wejd do éwiata

NESCAFE Dolce Gusto

i dowiedz sie wiecej

& wwdolcegustop!

@ zaMmny @ WROC @ HUBTVP @) ODKRYJ YUNNAN ESPRESSO @) POZNAJ NOWY EXSPRES DROP

al

SKLEPY BIORACE UDZIAt W PROMOCJI:

AGD Market
Media Markt ~oH

turn o
Partner AGD RTV e
Specjalisci RTV AGD 7
Max Elektro ¥

+#  promocja trwa od 10112015 do 10.01.2016 lub do wczesniejszego
wyczerpania zapasow ekspresow promocyjnych.

@ o m=m

Wejd do éwiata
NESCAFE Dolce Gusto
i dowiedz sie wigcej
www.dolce-gusto.pl

ZOBACZ PALETE SMAKOW S$SWIATECZNE PROMOCJE

Second interactive menu

Additional information about the coffee machine and
promotion video on demand

Information about in-store promotions

HbbTV app developed by hybra.tv




Platforma hybrydowa TVP

POLONIA

HYBRYDOWA REGIONALNA
W zamkni ) Platforma Hybrydowa TVP
HbbTV app teaser HUB TVP 2015

‘*?g't’b
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Wy B REKLAMA
’ e " )
.y 1

=

- /" BYTANIE e ,

Tvie » pl AY[e)p) {\, SNIADANIE o Porozmawiaitr [l PARLAMENT
v

N internetowy teatr TVP internetowy teatr TVP
- \/ dla szkot dla szkol
W zamiknif Platforma Hybrydowa TVP W zamini) Platforma Hybrydowa TVP
HUB TVP 2015 HUB TVP 2015

V]a_dobre
i na zte

Forum gospdarcze

18:.00 TP

GDANSK

panorama

AEEENIESY | SERMISINFQ

W zamkni|

HUB TVP 2015

Platforma Hybrydowa TVP

Nide MRz g ot
(Ojoec Mateunz B ode. 7)
- Zlecenie

Mingla 20ta :
20:12 FverEafd 20:50 ,TMPL

BIALYSTOK

BYDGOSZCZ

GORZOW
WIELKOPOLSKI

GDANSK KATOWICE

W zaminij

HUB TVP 2015

Platforma Hybrydowa TVP

HbbTV app developed by hybra.tv
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LUSUIN

Niejadki i inne przypadhs
odc 6
vr

2115 apc

20:50 TV

POLONIA

TV
GDANSK

Niejadi i inn= prrypadhs
ode 6
e

2050 ,TVPl M21:15 apnc

Echa dnia
2140
B samie) [l B TV

v .v_v_: ‘22 40 Tivip

EYDGOSZCZ

TV recommendations

Tygodnik Kulturalny

06:05 ,TVE 06:15 TP

12:50 VP2

08.06 poniedziatek, 18:00-18:15, TVP Rzeszow
Odkrywanie Podkarpacia - Warownia nad Sanem

Niedaleko Dynowa, na prawym brzegu Sanu mozemy znalez¢
ruiny bedace pozostatosciq wielkiego zamku. Dzisiaj patrzac
na to, co zostato z tej budowli mozna odniesc wrazenie, ze
sq to resztki sredniowiecznej warowni, ktora zostata
zburzona przed wiekami.

4 00I0TOw

Tygodnek Kulturalnry 11 “Cluchcia®

06:05 ,T¢ M1250 mve2

06:15 TP

POLONIA

1945 T

mingex20
Mingla 20¢a

20:12
m

Kenksety | opinie

Actywni 60+ (11)

19:35 T8

BYDGOSZCZ WARSZAWA

13.06 sobota, 19:30-20:14, TVP Katowice
Blondynka - odc. 7/13 - Pozegnanie snow

Goraj i jego zona ciagle sie ktoca. Tamara chce rozwodu. Jest
siostra celnika, na ktorego Goraj ztozyt donos. Okazuje sie,
ze podejrzenia Goraja dotyczace otrucia psow nie byty
bezpodstawne. Sylwia przyjmuje zaproszenie Felczerowej.

Mingla 20ta
20:12
ﬁm\mwm

SPRAWA

mi=

Aktywni 60+ (11)

19:35 [OVEl

BYDGOSICZ

Kankrety | opinie

19:30 TV

KATOWICE

o o

BIALYSTOK

19.00 TP

S20W

W zamkni [l vus Ve

TV recommendations

y TIV[P: 18730u Tvp{

RZESZOW BYDGOSZCE

hiope

06:15

POLONIA

vl

WARSZAWA

10.06 sroda, 06:15-06:55, TVP Polonia
Hala odlotow - Jak wychowac chtopca (s. IV, odc. 23)

Program prowadza Katarzyna Janowska i Max Cegielski.
Punktem wyjsciowym sq aktualne wydarzenia kulturalne,
ktore wzbudzaja emocje i kontrowersje.

18>30v e

BYDGOSZCE

[Tivip

POLONIA

TVP|
waRSZAWA

mmﬂ, ﬁ
i

W zamkni [l vus Ve

TV recommendations

HbbTV app developed by hybra.tv



Brasil 2014

. 5 ! 5 Kostaryka L .
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HUB TVP zmiana filmu & zmiana moczu i stop)  Ceatystys c 7 HUBTVP  zamknij

Brasil 2014 — HbbTV teaser

Kostaqun

Bryan Ruiz

7 min
B 66 min

¥ 90 min

o Zmiany py Ty Emicates 1 Emicares 1y Crvicares 11 1 ~ Loy bmaan iy E L 0 e TIVEmies  TIVEmiE

66 min - ¥
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Brasil 2014 — live statistics Brasil 2014 Brasil 2014

HbbTV app developed by hybra.tv



Live TV streaming via HbTV in TV

Yana'PawialllfianapxXill

Relacjaizikanonizagji

COWATEoZobaczyc WTVE

TAJEMNICA JANA PAWLA I : IOP;A N

27 kwietnia, godz. 18:30 na kanale TVP Historia TVPR s oA ’i ln
ieza ieski ceremoniarz ks. prafat Konrad Krajewski, — 3

%Z{;ﬁ"ﬁﬁigﬁﬁcn, :;zr; kwryerhz e bkl telewizyjnych kamer: o e P

5 czerwea 2014, godz. 18:20 Wygraj atrakeyjne nagrody!

Lech Walesa. Trudne rzady. Notacje. Wes udzial w konkursie na stroni

Prezydent Lech Walesa czasy swojej prezy y | dziatania, jakie www.tvp.plio-tvp/hbb-tvp
i Opowiada o iach z i i i

ly ego
$wiata, Przypomina wizyty w USA i fzraelu. Ocenia wspélprace z sejmem. Dziel
sie te2 refleksajmi na temat rozwijajacego sie szybko - pod wzgledem
technologii - $wiata.

PLATFORMA

[T 4p miana informacio audych [l powigkszipomaiez  galerta sdjed

Virtual TV channel: 25 Years of Freedom

Internetowy
Teatr TVP
dla szkot

START [ HUB TVP

Online TVP Theatre for Schools — HbbTV teaser

Jana Pawta || w zakrystil, o tym, co go denerwowalo, a takze | o
sytuacjach zabawnych, i dniach w ktérych odchodzit z tego Swiata.

s ol T T N — whycziwytyce wirtualny kanat TV HUB TV zamkanlj aplikacie

Regional TVP — Following the footprints of John Paul Il

@ internetowy Teatr TP dia szkot

Kanat TV na zadanie

Zapraszamy 7 grudnia o godz. 09:00
do ogladania finatowych przedstawien
oraz gali'll Internetowego
Przegladu Uczniowskich
Zespotow Teatralnych

Uczniowskie przedstawienia

Informacje o przegladzie

Informacje o projekcie

NASK

HUB TVP [OK] wyblerz

Online TVP Theatre for Schools — menu + live streaming

* \WSPOMNIENIE |
. JANA PAWLATI -

TVP REGIONALNA

SLADAMI
JANA PAWLA 11

ZAPRASZAMY 0D 6:00

LI o bl . (0 VR SRR

ia, godz. 10:50
Santo Subito cz. 2 - Nasz Blogostawiony v
Pierwszego maja 2011 roku, w dniu beatyfikacji Jana Pawda Il do Rzymu ziechaty tysiace  J¢

plelgrzyméw. Film podejmuje watek podrézy pielgrzyméw, przeplatajac ze sobg sytuacje z o2
terazniejszosci | materialy archiwaine [

galerta zdjo¢ [l powiekszipomniejsz

Regional TVP - Following the footprints of John Paul Il

@ internetowy Teatr TP dia szkot

Uczniowskie przedstawienia

Biaty wrobelek

Zrobmy teatr, SP nr 74 im. Mikotaja
Kopernika w Poznaniu

’ +
.‘ A @\ﬁ.&-

HUB IVP [OK] wyblerz

e T ee—

Online TVP Theatre for Schools — micro VOD

HbbTV app developed by hybra.tv



Chopin competition 2015

XVII Miedzynarodowy
Konkurs Pianistyczny

im. FRYDERYKA CHOPINA

g
7

\ 19 pazdziernika, godz. 17:50 - 21:20
Finat cz. 2
W finale pianisci wykonuja z orkiestra jeden z koncertow: e-moll op. 11 lub f-moll op. 21.

XVII Miedzynarodowy
Konkurs Pianistyczny

im. FRYDERYKA CHOPINA

-
I e

Ciesze sie z powrotu do Warszawy '

Rozmowa z Ding Yoffe, jurorka Konkursu

Sygnat TV

I |
XVII Miedzynarodowy

Konkurs Pianistyczny
+ FRYDERYKA CHOPINA
. L -
HbbTV teaser Virtual TV channel (streaming + micro EPG) Video on demand from this event

XVII Miedzynarodowy
Konkurs Pianistyczny

XVII Miedzynarodowy
Konkurs Pianistyczny

im. FRYDERYKA CHOPINA im. FRYDERYKA CHOPINA
L s
Ogtoszenie wynikéw Konkursu. Seong Mniej osobowosdi, wigcej
Cho zwyciezcq profesjonalnych pianistow '

Relacja z Filharmonii Narodowej Europejscy dziennikarze muzyczni oceniajq Il etap

Konkursu

00:03:22 / 00:09:45

Video on demand from this event Video on demand from this event Played video in full screen mode

HbbTV app developed by hybra.tv



HbbTV teaser

Pigutki wiedzy

pills of knowledge

Micro VOD

Dane osobowe pracownika na stronie internetowej .
Pigutki wiedzy

Zalety i wady e-learningu

Ochrona wiasnosci intelektualnej nie trwa wiecznie

Jak chroni¢ wlasnos$¢ intelektualng i przemystowa firmy?

Kiedy mozna przetwarzaé¢ dane osobowe przez Internet?
Co zrobi¢ z danymi osobowymi bytego pracownika?

Zadanie od pracownika zaswiadczenia o niekaralnosci
Czym jest Lista Robinsona?
Jak napisa¢ komunikat prasowy?

TATIORMA
MRTOOWA

" PRZEDSIEBIORCZA
POLSKA

powigkzipomieisz [l HUBTVP [OK] wyblerz

Dane osobowe pracownika na stronie internetowej

Obecnie wiekszosé firm posiada strone in 3. Wiele z nich na nief
dane osobowe swoich pracownikéw. C2y potrzebna jest w tym celu ich zgoda?

Jesli pracodawca chce umiescic na stronie internetowej firmy imie i nazwisko swojego
pracownika, to ma prawo to zrobi¢ bez jego zgody, pod warunkiem, Ze:
* e narusza przy tym dobe osobistych pracownika, np. czai, prywalnosci, godnosa osobiste),
zadaniami i rmazanmmi

* jestto niezbedne |
2akladu.

To samo dotyczy adresu e-mail
zyciem ika i z

W 2wigzku z czym moze by¢

bez zgody pracownika, ktérego dotyczy.

Inacze] wyglada kwestia umi ia wi (zdjgcia)
i j. W tym ymagana jest zgoda

Jest on Scigle zwiazany z.
przez niego iazk ¥
) przez nawet

ika na stronie

pills of knowledge

¥ PRZEDSIEBIORCZA
POLSKA

powsispomnieisz [l WUBTVP [OK] wyblerz

Micro VOD

O nas Aktualnosci Oferta

Pigutki wiedzy

Mozna umiesci¢

Nasi pracownicy
bez zgody pracownika

Jan Nowak
Kierow
jannowa

ziatu sprzedazy
chronimydane.pl

Nie mozna umiescic
bez zgody pracownika

Pracodawca moze umie$cié na stronie intemetowe] imie i nazwisko oraz adres mailowy
pracownikéw bez ich zgody. Na umieszczenie ich zdjgcia potrzebuje zgody.

pills of knowledge

HbbTV app developed by hybra.tv



Top Crime

INFORMACIJE

NAGRANIA
S Z MONITORINGU

INFORMACIE

NAGRANIA
ZIVIONI TORINGU

NOCNY PATROL NOCNY PATROL

TOP5 TOP5

4

LLIAKRYMINAL
start , _HUBTVP

HbbTV teaser Interactive menu

3

Masz firme? Musisz to Serwis Top Kryminat Odc.2
obejrzec...

KRYMINAL

Pojedynek nastolatkéw na
oczach dorostych. Potem byto
tylko gorzej...

TOP KRYMINAL .

)

Zz 3% :
) vy : |
7 £
] | 3 Porwanie 3-letniego Fabiana. Rozmowa z podejrzang o uprowadznie

Tak zarabiat na zycie! Imigranci zrobili fabryke : Tylko w Top Kryminat! Sprawg bandyckiego porwania 3-letniego chtopca zyje cata Polska.

Policjant zabrat mezczyznie Skrytka dilera narkotykow w
papierosow Dziennikarze naszego portalu dotarli do kobiety, ktdra jest podejrzana o porwanie
LU KRYMINAL i

?»
¢ rower. Czy miat do tego centrum miasta
LI KRYMINAL
Zank Poprzed ) g7

dAziarka Dalicianci ktarzu nroviachali na miaicra 7atrzumali knhiata Wiarai in farmarii na prawo?

Video on demand Video on demand Video on demand

HbbTV app developed by hybra.tv



TVP Bieszczady

(TVIP]

Aktualnosci
HUB

Co zobaczy¢
Co robic

Ciekawostki

Galeria wideo

Galeria zdje¢

ol g RS -
HUB TVP TERYDOWA cja [OK] wybjerz [BACK/RETURN]

HbbTV teaser

Gospodarstwo Agroturystyczne Wilcza Jama
W ledniczowce s4 komfortowo wyposazone pokoje oraz domki polozone w
przepieknym miejscu, w sercu Bieszczadow, u podnéza szczytu Jeleniowaty

Gospodarstwo Agroturystyczne Bazyl
WY Wygodne spanie, smaczna domowa kuchnia oparta na regionainych
=575 przepisach oraz zycziwa atmosfera tego gospodarsiwa, to nie wszystko, co

moze zaoferowac.

[vip]

Aktualnosci

Co zobaczyé

.
Co robid PODKARPAC
= S Gospodarstwo Agroturystyczne U FI @
Aby uatrakeyjnié pobyt gosciom gosi
konna i przejazdy bryczka lub saniami
udzialem stu w Krakos
go zbudowanym piecu chiebowym

w oferige pakiet ushig: jazde
ictwo w Plenerze malarskim z
iny wypiek chieba w specalnie do

Gospodarstwo Agroturystyczne Na Gorce
Gdzi 5 s 1 sig W malowniczej miejsc Myczkowce oferujacej
piekno i bogactwo bieszczadzkiej natury, goscinnosc | zapewnia wypoczynek

i g wbiiskim kontakcie z przyroda, w ciszy i spokoj, Z dala od zgielku miasta
Galeria wideo

Galeria zdjec Gospodarstwo Agroturystyczne Smolnikowe Klimaty
Zapraszamy wszystkich milosnikéw Bieszczadow na wspaniale wezasy do

starej bieszczadzkiej, lemkowskiej chat

g RZESZOW
Do A BN AN

PLATFORMA

HYBRYDOWA powrét  HUBTVP

Accommodation in Bieszczady

SWIATOWY DZIEN .
TURYSTYKI <ibotiils ainc o2na wyczarowa edyne i iepow

Interactive menu

Gospodarstwo Agroturystyczne Bazyl

[vip]

Aktualnosci

Co zobaczy

KIE Co robi¢

ik, co o Zaoergeat (\mhw«\ f——
bibulkarstwa artystycznego, kire dzieki niestabnacej pasi g podarza, ci 24 sie od lat ogromng
populamoscia | wiasciwie staly sig juz znakiem rozpoznawczym *Bazyla”. Duze zainteresowanie wzbudzajq

arskie prowadzone w przytulnej garncami, gdzie przy pomocy wiasnych dioni i kola
rzalne dzielo sziuki. V oda szka wiele
Zwierzat domowych i gospodarskich, kidre z pewnoscia oczana najmiodszych

Kontakt

Bobrka 60 a

38623 Uherce Mineraine
tel: +48 13 469 19 30

tel 600 323 140

e-mail. bazyl@bobrka.com
www bobrka com

Galeria

Galeria zc

zamknij et qA > n.nwlgu lox] wyblerz [BACKIRETURN]

Accommodation — contact details

PODKARPACKIE

SWIATOWY DZIEN
TURYSTYKI

L TR

HUBTVP  zamknij

==
PODKARPACKIE

{SWIATOWY DZIEN
TURYSTYKI

§

IR TSRS B AL AN

powrét  HUBTVP  zamknij

Pl

Aktualnosci

HUB

Zapraszamy w Bieszczady Dzikie i piekne

PODKARPACKIE

F$WIATOWY DZIEN

TURYSTYKI

Galeria wideo
Na pograniczu kultur Kraina przyjazna turystom

Galeria zdje

FAREE N & e L SRR

T, [ox] wym.u [BACK/RETURN] HUB TVP zamknij

powrét

PLATFORMA

T HUB TVP

Photo gallery with HD quality pictures

HbbTV app developed by hybra.tv



Let’s talk...

Porozmawiajmy... Jacek Cyg: 03.11.2014 - wersja niemiecka - jezyk angielski
e S T o —————
Porozmawiajmy... Marek Koterski
@&  20102014-wersia niemiecka

Programy

Nauka zwrotow Nauka zwrotow

Nauka stéwek Nauka stowek Porozimawiaymy... Marek KOSkl
20102014 - wersja angielska

Fiszki Fiszki

Twércy Tworcy

Porozmawiajmy. . Marek Koterski

—
’ S 20102014
S -

Porozmawiajmy... Kamifs!
13102014 e

Porozmawiajmy... Kan
13.10.2014 - wersja a

g
. Ty
[OK] wybierzjodtwérz [BACK/RETURN] powrét ' zamknij Ml pokai/ukry] thumac

POROZMAWIAIMY...

e
WEACZLEKCE  HUBTVP OK] wybierzjodtwérz [BACK/RETURN] powrét ~ zamknij M pokat/ukry) thumaczenie
WYBRYDOWA

HbbTV teaser

Porozmawiajmy... Jacek Cygan - 03.11.2014 - wersja niemiecka - jezyk angielski

Programy

Nauka stowek
Fiszki

Tworcy

PLATFORMA

HYBRYDOWA [OK] wybierzjodtwérz

Interactive menu

Porozmawiajmy... Jacek Cygan - 03.11.2014 - wersja niemiecka - jezyk angielski

Programy
Nauka stowek

Fiszki

Tworcy

to have doubts

| mie¢ watpliwosci

PLATFORMA
HYBRYDOWA

Programy

Nauka stowek
Fiszki

Twérey

PLATFORMA
HYBRYDOWA

[OK] wybierzjodtwérz

[BACK/RETURN] powrét  zamknij [ pokatjukryj thumaczeni

HbbTV app developed by hybra.tv



Big Testin TVP

WARSZAWA WARSZAWA

Tzw. plan Balcerowicza z 1989 roku zmierzat do: Tzw. plan Balcerowicza z 1989 roku zmierzat do:

A. szerokiego upanstwowienia polskich przedsiebiorstw A. szerokiego upanstwowienia polskich przedsigbiorstw

B. stabilizacji i prywatyzaciji polskiej gospodarki

Live TV on TV devices without HbbTV - first question Live TV on TV devices without HbbTV — answer for question

WARSZAWA KATOWICE WARSZAWA KATOWICE

Zapraszamy do udziatu w Wielkim Tescie Wiedzy Ekonomicznej. 1. Tzw. Plan Balcerowicza z 1989 roku zmierzat do:

Rozwiaz test na ekranie TV za posrednictwem Platformy Hybrydowej TVP. M a) szerokiego upanstwowienia polskich przedsiebiorstw
Odpowiadaj na pytania naciskajqc kolorowe przyciski na pilocie TV: | A BB G D | &4 b) stabilizacji i prywatyzacji polskiej gospodarki

LI <ot s (G otk vy I <o s (G otk vy m%  Odpowiedz niepoprawna.
Live TV on TV with HbbTV. Overlay graphics with info about Live TV on TV with HbbTV. Overlay graphics with first Live TV on TV with HbbTV. Overlay graphics with information
using colour keys in HbbTV app. guestion. about bad answer for this question.

HbbTV app developed by hybra.tv



e-mail: contact@hybra.tv facebook.com/hybratv
twitter: @hybratv vimeo.com/hybratv
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) Freeviewr oy

The natural next step in TV

llse Howling, Managing Director, Connected TV, Digital UK
James Jackson, Technical Director (acting), Digital UK

8 December 2015



Private & Confidential

Freeview is the number 1 TV platform in the UK

Platform penetration - main sets (m)
30 -~

25 -

sky 9.8m:

20 A

Analogue

15 - ,
Ces o
‘ 1.1m

10 - freesat

;Freewew 10.6m

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

[ Freeview is in 18.8m homes, 73% of all UK homes with a TV ]
digitalu k Source: Ofcom Digital TV Update to Q1 2011 then BARB Establishment Survey to Q2 2014. 27 :FreeVleW

Sky’s published figure of 10.7m includes Europe and Republic of Ireland and Now TV.




Private & Confidential

Live TV is hugely popular in the UK

Live 87%

Timeshifted viewing within 7 days 7%

Viewed on the same day as live
(VOSDAL) 6%

Average TV viewing per day

All Individuals: 4hrs, 20 mins

16-24s: 3hrs, 30 mins Source: Thinkbox / BARB, Jan — June 2015

digitaluk B Freeview



Private & Confidential

TV market complexity is growing, Freeview Play is about simplifying

2002 2015

(. )
:Freewew @nﬁ m

w BTTV Linear platforms
kskyfreesat TalkTalk 6 ) P

(| Pk YoUVIEW; =7 |
Freeview %@ BTTV
(@29 recines Tancraic

S c y 4 - ~N

NETELIX NQ‘"W blinkbox

. . €3 YoullD) © OTT aggregators
ntl \_ wuakity )

: 3:8 Telewest

Connected propositions

é )

BEE iPlayer Lk PLAYER
4D [ pove OTT channel Players
N J

Analogue

(" euwSMARTTV ROKU2GS)

STREAMING PLAYER

RS S Individual manufacturer offers

-

SmartTV *
ccccccccccc
k LG Smart ﬂ J

digitaluk 29 :Freewew
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Private & Confidential

Freeview Play = new normal TV

= Best of broadcast and on demand

= Built-in to TVs and STBs

= Leading catch-up services ks PLAYER

" Free-to-view, subscription-free

digitaluk 0 sFreewew



Private & Confidential

Principles underpinning our approach to Freeview Play

= Consumer focused: easy access to broadcast and catch up
" Trusted Freeview brand helps to drive take up

" Free and unbundled service (no obligation to subscribe)

= Open and collaborative

= Based on open international standards

digitaluk “ :Freewew



Private & Confidential

Freeview Play Partners

Panasonic A/33]98
| :FreewewP\oy

H U M AX [ Manhattan
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Our engagement approach




Private & Confidential

Components of Freeview Play
Broadcaster Developed On-Demand Applications
Manufacturer Developed User Interface

Manufacturer Developed
Enhanced EPG

DVB-T2
HbbTV 2.0 TV Anytime +
UK DBook

Digital UK Managed
Metadata Servers

Broadcaster Content Delivery Systems

digitaluk . :Freewew
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Private & Confidential

Freeview Play EPG on Panasonic TV

§ Freeview"loy e 2B8CTWo

o

1 BBC One /]
The One Show

Matt Baker and Alex Jones host the live magazine show, with a team of roving
reporters presenting stories of interest from around the UK, plus big-name studio guests.

Broadcast (60 min) SB (S

Today | 19:00 20:00

BBCOne | The One Show Inspector George Gently

BBCTwo  Coast Australia Nat... Inside the Factory: How Our Favourite Foods Are...
ITV Emmerdale Coronation Street Britain’s Got Talent

Channel 4 Channel 4 News The Restoration Man

Channel 5  GPs: Behind Closed Doors The Nightmare Neighbour Next Door

ITV2 You've Been Framed! You've Been Framed! Two and a Half... FILM Bridget Jones: th...

Schedule  Jump now @ Channel
AV
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Private & Confidential

Freeview Play catch-up players on Panasonic TV

§ Freeview TV Guide

Today |19:00 20:00

BBCOne  The One Show Inspector George Gently

BBCTwo  Coast Australia Nat... Inside the Factory: How Our Favourite Foods Are...
ITV Emmerdale Coronation Street Britain's Got Talent

Channel 4 Channel 4 News The Restoration Man

Channel 5 GPs: Behind Closed Doors The Nightmare Neighbour Next Door

ITV2 You've Been Framed! You've Been Framed! Two and a Half... FILM Bridget Jones: th...

Back

digitaluk :Freewew



Private & Confidential

Freeview Play scroll back TV guide on Panasonic TV

§ Freeview"loy e 2BBCTwo

4 b

4 Channel 4
Come Dine with Me

Outgoing hair salon owner Natalie Crompton hosts the second dinner party in Wigan,
and since she loves to party she plans a fun-filled night for her guests.

Broadcast (30 min) 8B [S

< Monday Tuesday Today

Sunday Brunch Countdown Deal or No Deal Everybody Loves Ray...

George Clarke's Amaz... Hollyoaks Couples Come Dine... Frasier

A Place in the Sun: Ho... How the Other Half Eat  Hollyoaks Undercover Boss

Speed with Guy Martin  Food Unwrapped Kirstie and Phil's Love... 'Come Dine with Me Channel 4
For the Love of Cars The Stranger on the Br... No Offence A Place in the Sun: Wi... Channel 5

Grayson Perry’s Dream... Jimmy Carr: Making P... 8 Out of 10 Cats Does...  Posh Pawnbrokers [ ITV2

A4

Schedule  Jump now Catch Up Channel Back
Alv )
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Private & Confidential

TV apps area: another way in to Freeview Play alongside Netflix, Amazon
Prime and Youtube

O
@ @ Freevuew[
Apps Market

Freeview Play

BaeE
amazen _ ’ v @ 6 (M Tube]
BBC News

Demand 5
BBC iPlayer

A o

digitaluk
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HbbTV Symposium

Non-realtime Content Delivery Via Broadcast

Régis SAINT GIRONS
CEO HTTV
London December 8, 2015



Company Background httv I

" Technology and solution provider for Connected TV

" End to End Digital TV Product Line
Head End Play Out Servers

STB turnkey Software product nngPG A
= Based on HTML5 and HbbTV s
- beTV Expert @ httvAds /hTIUMOSEliC o ﬁ;

2014 CSI-IBC award for best HbbTV technology and products

‘\:g! Best HbbTV Technology

AWARDS

This document is the property of httv and may not be copied or circulated without permission 42



Non-realtime Content Delivery via Broadcast

= HbbTV 2.0 integrates a File Delivery Protocol (FDP):

Files are delivered in packets over broadcast
Files are stored in Receiver’s local storage

= This protocol brings Non Linear Content delivery via Broadcast
to HbbTV 2.0 applications

Referred as Push VOD for the non real time delivery of video content

" The workflow is :
Broadcast schedules for the video (or other files) are provided through an
HbbTV application
Metadata are managed through an HbbTV application in the receiver
Patch Up mechanism to obtain loss packets (over broadcast or broadband)
Possibility of additional Forward Error Correction (FEC)
Compatible with DRM

This document is the property of httv and may not be copied or circulated without permission 43



httv//

high tech tv

{© VIDEO ON DEMAND

= All VOD types v — T . o
Transactional VOD K it = 1P

S-VOD services

Advertisement financed VOD
Catch-up services

= Markets with limited Broadband access
Africa...

= Optimizes Broadband Cost/Quality

This document is the property of httv and may not be copied or circulated without permission 44



Enhanced Content httv I

high tech tv

= Ultra HD contents are pushed
and stored on receiver

‘‘‘‘‘
e

= Red Button Application allows A
user to swap from Broadcast 2

content to same content in UHD
Swap can be done automatically

Roland Garros — France Télévisions

This document is the property of httv and may not be copied or circulated without permission 45



Targeted Advertising

= Requires real-time switch between the main broadcast

feed and alternative video source
Easier to implement with FDP than Broadband

J e S \\:/
' Household: Mature

Household Couple w/ Kids Household: Young couple

I'his document is the property of httv and may not be copied or circulated without permission 46



Broadcast Delivery as Broadband extension httV I

high te

= Push Technology is not only about Pushing video content.

= |tis about providing on demand services using a limited bandwidth return
channel (3G/4G or satellite return) by caching locally the most viewed content

(« edge CDN »).

= The same HbbTV broadband OTT applications can therefore be made available
to viewers with limited bandwidth.

= Example: Offering a Replay service on tablets in areas with limited bandwidth

MReblLS Real Time

QuadriFast™ Head End server

This document is the property of httv and may not be copied or circulated without permission



FDP Operational choices

= Tuner
Single versus Multiple versus Dedicated

= Broadcast bandwidth

Blast versus Drop Feed
Single mux versus Multiple muxes
Repeat cycles

= Storage
Capacity

= Services
Operator versus Broadcasters

This document is the property of httv and may not be copied or circulated without permission 48



FDP: Bandwidth requirements httv /

= A 500GB hard disk connected to a single tuner HbbTV

STB with a bandwidth of 4 Mbs can offer :

100 Movies (1/3 HD)

160 Series Episodes (1/5 HD)

320 education programs of 15mn (SD)
14 hours of replay services (SD)

25% renewal per week

= A 32GB USB key (8€) can offer 12 HD movies with 4
new per week on a bandwidth of only 0.4 Mbs

This document is the property of httv and may not be copied or circulated without permission 49



Implementing the Standard httv I

= HTTV has deployed Push VOD solutions since 2010 in
South Africa (Multichoice) enjoying impressive usage

= Together with our partner Quadrille we are deploying
PushVOD on HbbTV 1.5 based STB in Africa

lvory Coast, Senegal and Mauritius

= We are now working on HbbTV 2.0 Push VOD through
the AdicTV French research project

This document is the property of httv and may not be copied or circulated without permission 50



Jadicrv: oo httv /

" French research project

Partnership between: Enensys, HTTV, Quadrille, TDF, Telecom
ParisTech, IETR

" Improve DTT offer by the Addition of Dynamics Content TV

(AdicTV) via Broadcast

Before the transmitter using the DVB-T2 SFN (Single Frequency
Network) Multi-PLP (Physical Layer Pipe)feature
In the receiver using HbbTV 2.0 Push VOD

= Content could specific to user location or profile

" Implementation on DVB-T2, HEVC, UltraHD receiver
2015-2016

This document is the property of httv and may not be copied or circulated without permission 51



Jadicrv: ISR httv /

= Regional or local advertising
= Switch from a National service to a Regional one
" Insertion of a national, regional or local alert message

" Enrichment of a linear service
HD to UltraHD

= Targeted advertising

This document is the property of httv and may not be copied or circulated without permission 52



TETEDE RESEAUX TNT CENTRALISEE

GPS
(@]
E Multlplexeur Adaptation
SFN

. Serveur
Alertes Pub:m Push

DIFFUSION CONTENU NON-LINEAIRE

Adaptation \B
Contenu@ )'J

tech

Adaptation k
Contenu@ )'J

E B - ]
Encoder#

E ‘
Encoder#1

Adaptation

B

Adaptation \B
Contenu@ )'J

4 N, g
b QT ARy I\
™~ % I
Al |
Adaptation
Contenu
N o
ot UL @\
4 o, % I
Al |
Adaptation
Contenu

ADAPTATION DYNAMIQUE CONTENU -
INFRASTRUCTURE

ADAPTATION DYNAMIQUE CONTENU -
TERMINAL

httv

tv

/

53



httv

high te

/

Thank you !

regis.saintgirons@httv.fr



Companion screens

Features and opportunities
provided by HbbTV 2.0

December 2015
Matt Hammond, BBC R&D




Playing to the strengths of the mobile UX and social networks

“Cast”

Use mobile phone app to browse available content.
Then choose to watch it on the TV.

Control play/pause/seek using the phone.

Richer content discovery and navigation
experience possible in mobile apps.

IRT/ARD “Mediathek” demonstrator

Social

Possibilities to join up user journeys... connection?

Enable users to journey from social sharing back to

TV viewing via your mobile app. Linked Datal

Companion screens — Features and opportunities in HbbTV 2.0 E E | Research & Development



Bootstrapping the mobile app installation

“Launch and Play-along”

HbbTV app installs and/or launches a quiz
companion app.

User plays along, answering the same questions as
the contestant in the studio.

Use calls-to-action to encourage installation of
mobile apps and provide enhanced experiences.

, > b

Press RED Trigger mobile app install / launch

Companion screens — Features and opportunities in HbbTV 2.0 B E | Research & Development



New kinds of value-added experience

“Personal Synchronised content”

BBC
Companion | . o .
Sync Audio description or alternative commentary
demonstrator streamed to an app on the phone and listen on

(IBC 2015) headphones.

Avoid annoying everyone else in the room!

“Additional information™

Programme guides and additional programme
information is brought up on the tablet automatically
depending on what programme you are watching.

EIEA[E | Research & Development

Companion screens — Features and opportunities in HbbTV 2.0



A toolkit of features based on standardised technologies

range of use cases.

* TV launches companion app

Broadcaster has the flexibility
to choose what to use and

\ how to use it. /

* Companion discovers TV

* Companion launches HbbTV app

* “App to App” communication

* Frame-accurate media sync between TV and companions

Companion screens — Features and opportunities in HbbTV 2.0 B B | Research & Development



Technologies: launching apps onto companions

f HbbTV Terminal N Manufacturer Proprietary e Companion Device
7 \ Discover Discover Companion === =
L —; |
HbbTVCS i TV Manufacturer !
IESta” (r)]r Manager Install or Launch E i
aunc )
N e e V4
l Install or Launch

4 )
\_ J \_ J

& 4 HOME NETWORK L -

Companion screens — Features and opportunities in HbbTV 2.0 B B | Research & Development



Technologies: launching HbbTV apps

( N\ 4

HbbTV Terminal Companion Device

% )

DIAL / UPnP

Discover TV (SSDP+DIAL) |
Launch DIAL B I
server Launch HbbTV app (DIAL)
\_ -/ g )
e /) HOME NETWORK & >

Companion screens — Features and opportunities in HbbTV 2.0 B E | Research & Development



Technologies: HbbTV apps communicating with companion apps

f HbbTV Terminal N ¢ Companion Device

% )

WebSockets | ¢ N

App2App App to App (WebSockets)

| App2app
server

(WebSockets)

& 4 HOME NETWORK \_ =

Companion screens — Features and opportunities in HbbTV 2.0 B E | Research & Development



Technologies: frame-accurate synchronisation

r

HbbTV Terminal |
B
Enable + setup Media
Sync Synchroniser
JS API
J

Companion screens — Features and opportunities in HbbTV 2.0

DVB

Inter-device
Synchronisation (DVB CSS)

HOME NETWORK

e Companion Device
( B
Companion
Content
. V,
- /

EIEA[E | Research & Development



Metadata to drive the synchronised experience

Companion is not controlled by the TV

* Metadata that translates the broadcast timeline to companion experiences
... provided via internet/cloud services (DVB standardised)

Opportunities for platform/mux operators and metadata aggregators
to provide this as a service

| =TT
Bl

= = e

Companion content

ol
»

<€

 ContentID
> * Timeline position
Metadata —

- Companion
Platform operator / Broadcaster App
/ Aggregator

Companion screens — Features and opportunities in HbbTV 2.0

Al

I
<UTTTE
- 1]

EIEA[E | Research & Development



In conclusion

HbbTV 2.0 adds a toolkit to enable TV and mobile to come together:

» Utilise richer mobile user interfaces for content discovery and view on the big screen
* Enable journeys between mobile social sharing and TV viewing

* New value-added and premium experiences where companion is responsive and relevant to what you are
watching and can be highly synchronised

HbbTV 2.0 uses open, standardised technologies to achieve this

Opportunities for metadata aggregators and platform operators

* Metadata service to provide the connection between broadcast and companion content

Companion screens — Features and opportunities in HbbTV 2.0 B B | Research & Development



Thank you
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Freeview Play Specifications

8th December 2015
Nick Yeadon

EIE[E | Research & Development



Drivers behind Freeview Play Technical Specifications

* True hybrid device — integrated forwards and backwards EPG important as app
launching area

* Provide freedom of Ul design for manufacturers to integrate backwards EPG and app
launching into own look-and-feel

* To ensure full content offering from PSBs content protection required

Personalisation and use cases requiring user login implies level of device security

Application reuse and ease of support

o . , demands HTML5 environment
Common application environment for content providers

Need for equivalent functionality for broadcast interactivity

Head-end infrastructure complex to change hence variety of streaming formats

EIEE | Research & Development



What are the Freeview Play Technical Specifications?

* Technical Specification
— Core of HbbTV
— Metadata discovery
— Transition technologies
— DRM requirements
* Security Annex
— Device requirements

— Authentication with metadata delivery service: certificate
specification

EIEE | Research & Development



What are the Freeview Play Technical Specifications?

* B2C Metadata Specification

— Authentication process

— Metadata queries

— Response format

— Broadcast-independent launching
* Metadata Taxonomy Vocabulary

— Classification Schemes used with the B2C specification

EIEE | Research & Development



Specification Map 2015-2016
4 4 N N

Freeview Play Specifications

Metgdata Broao_lcast IP Content Browser Companion DRM Security
Delivery Services Delivery Environment Screen
( \ | D-Book? HbbTV 2.0 i
Part A HLS |
| to March ‘16 ETS| |
FVP TS 102 796 V1.3.1 !
Metadata rioritised subset :
Delivery , D-Book 8 MS Smooth P ) :
Specs from Streaming !
April ‘16 . :
' e K . v
TV-Anytime ' | DVB DASH .
ETSI ES '33? I184 5 (qu%\{i54) |__ETSI OIPF DIAL PlayReady SAe;rlmjgiy
TS 102 822 1 |'TS 103 285

EIEE | Research & Development



Technical Specification

* HbbTV 2.0 plus:
— Reference to D-Book
— Co-existence with MHEG — now part of D-Book 8
— Metadata discovery from broadcast — based on EN300 468
— Reliability requirements — European profiles as the lead
— Transition Streaming formats
— HTTP caching, cookie and user-agent requirements
— Guidance on HEVC
— Requirement that content provider uses DVB profile of DASH
— DRM & Security
— Requirement for software update

— Existing DIAL use-cases using DIAL Application Name/Prefix Registry

EIEE | Research & Development



Technical Specification

* HbbTV 2.0 de-prioritised in 2015
— EBU-TT-D subtitles
— Companion Screen, DIAL for HbbTV apps
— Media Synchronisation
— File System Acceleration

— Downloading content via FDP

but still committed to full HbbTV2.0 implementation

EIEE | Research & Development



Ecosystem

EIEE | Research & Development



Ecosystem

EIEE | Research & Development



Ecosystem

EIEE | Research & Development



Ecosystem

EIEE | Research & Development



Launching Applications

* From Broadcast (BBC RB+)
— Currently via MHEG then into XML AIT
— Plan to move to Broadcast AlIT
— ‘Holding’ broadcast AIT already on-air across UK
* From MDS supplied metadata
— Variety of launch point available to manufacturers
— “Top level’ Freeview Play application list
— Service level — associated with broadcast linear service

— Individual events

EIEE | Research & Development



Challenges

Timing of HbbTV specification, in between 1.5 and 2.0 cycles whilst
requiring features of 2.0

Availability of test materials for 2.0 — investment in test materials
Multiple browser environments found in devices

Object Carousel in use today has mature sophistication based on years of
tuning

EIEE | Research & Development



Evolution Goals

More metadata APIs e.g. search

Already promoting features to HbbTV where appropriate
Full HbbTV2.0

— Subject to availability of suitable tests

Remove reliance on streaming formats other than DASH

Deprecate legacy interactive technology i.e. MHEG
— DTG MHEG transition group is developing roadmap for UK

* Specification release to alignh with most appropriate point in
OEM development cycle

EIEE | Research & Development



More Information

* Manufacturers - Digital UK

http://www.digitaluk.co.uk/industry/news/freeviewplay

e Consumers - Freeview

http://www.freeview.co.uk/what-we-offer/freeview-play

EIEE | Research & Development



MHEG to HbbTV

Graham Mills

Chair of DTG’s MHEG Transition Task Group
HbbTV Symposium: 8th December 2015



Overview

m Background to DTT and MHEG in the UK

Why is the DTT industry now considering HobTV in the UK?

m |s a changeover readlly feasible, what issues need to be addressede

What would the main steps be, to fransition from MHEG?

What decisions would the industry need to make about fransitione

® What happens next?



Background

Digital terrestrial broadcasting began in the UK 17 years ago — on 15" November
1998 — the first national rollout of DTT worldwide

DTG was founded in 1995 to facilitate the early launch of DTT

Broadcast interactive services were identified as an important part of the
service package from the outset

DTG established a working group to select the receiver ‘middleware’ needed to
support interactive applications

= With a footprint small enough to run on set-top boxes or integrated TVs

m Using open standards in a ‘horizontal’ market with free-to-air and pay TV
MHEG-5 was selected as the best solution then available

m STB memory and processor requirements were a particular constraint
MHEG-5 has served the UK well, with feature updates along the way



Why Change o HbbTVe

m Since DTT began and MHEG-5 chosen, the changes we've seen:
m Moore’s Law: transformed processing and memory in STBs and TVs

Broadband: now a mature and capable TV delivery platform

Content: authored for broadcast and Web, but repurposing is complex

Middleware standards have evolved: MHP, HTMLS, HbbTV etc.

TV set design: From national to regional, then global products

= MHEG is mainly a UK feature (also used as Cl+ browser across EU)

® Benefits are claimed from use of a single standard, adopted by many countries: -
Product development and testing costs reduced

Content repurposing simplified for multiple devices and different markets

Barriers to selling TVs into the UK reduced, encouraging more competition

UK programme makers may find selling content easier into other markets

Closer alignment between standards for broadcast and Internet delivery



Feasibility: What are the
Issues to be addressed?e - |

m Can HbbTV support all of the MHEG functionality currently in use?¢
m |[f not, would HbbTV be able to enhance the v2.0 specification?
m Can a conformance and testing regime be delivered?

m s HObTV necessary in the broadcast chaine Could it and MHEG both be
supported?

m Would a simulcast period be necessary?
m Would there be sufficient data capacity in the multiplexes to simulcast?
m Are there technical solutions that would enable efficient simulcasting?e

m Can broadcasters’ inferactive content be converted automatically into MHEG
and HbbTV streams during the simulcast periode



Feasibility: What are the
Issues to be addressed@e - |

m Will manufacturers offer ‘dual stack’ receivers with MHEG and HbbTV or will
HbbTV-only receivers need to be supported from day 1¢

m Freeview Play receivers with HobTV 2.0/MHEG dual stack are currently shipping in UK
m For HobTV-only, when will a minimum necessary set of services be ready?¢

s DTG's D-Book 8 already has an agreed MHEG / HbbTV co-existence model
m This could support the efficient delivery of content during a simulcast period
m One broadcaster has been testing some of the signalling (and found problem:s)



be, to transition from
MHEG?

Key stakeholders work together to evaluate the case for change
DTG formed its MHEG Transition Task Group in May 2015
White Paper report to DTG Council will be produced before Christmas

DTG Council assesses the case for change - February 2016

Industry-wide decisions taken - agreed roadmap and dates
Decisions to be taken by Freeview and DUK

Aligned plans for broadcasters, manufacturers and infrastructure operators
Revised D-Book published, enabling HbobTV-only receivers

Begin MHEG / HbbTV simulcast services
Manufacturers can test then launch HbbTV-only products, MHEG-only or both

All new receivers must include HbobTV capability

Simulcast period ends — only HobbTV services available



What decisions are needed?@

Do the benefits of change outweigh the costs and disruption entailed?e
m For some manufacturers, it's clear; for broadcasters it may be a closer call

What's the optimal time to begin simulcast services?
= An earlier date may carry much higher operational risks
m A |ater date will delay benefits and may miss the window of opportunity

Governance: How will the transition programme be managed?

When should MHEG be optional and HbbTV mandatory in receiver requirement?
m For new receivers to meet D-Book and Trade Mark Licence requirements

When should the simulcast period ende

® How long will it take for the STB and TV replacement cycles to ensure most homes have
HbbTV compatible receiverse



Next Steps

MHEG Transition Task Group completes its White Paper for DTG Councill

DTG Council, DUK, Freeview and other stakeholders decide
® Roadmap and provisional timescales agreed

Governance arrangements for implementation and testing put in place

HbbTV delivers an enhanced version of HobTV 2.0 spec. and DTG produces a new
version of the D-Book

Detailed planning by manufacturers, broadcasters and operators

Implementation phase begins

m Applications re-authored in HobbTV

m |nfrastructure provided to deliver HbbTV broadcast interactive services
m HbbTV-only products designed, compliant with ne version of D-Book



Questions?
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HD‘\ From MHP To HBBTV - The Italian Case

Presentation Agenda

* HD Forum Italia
* The market overview:
- Major Broadcasters and Operators
- Connectable device penetration
- Broadcasters and Operator OTT services
« The migration market request:
- HbbTV - HDFI working group
- The business requests
- The working group outcome

- Managing the gap
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DD l‘\ HD Forum ltalia - Who We Are - www.hdforumitalia.org

 HD Forum lItalia is an association established to promote, support and disseminate the
use of audiovisual and multimedia content, High Definition, Ultra High
Definition and 3D products and technologies and any other emerging audiovisual

solutions

« Established in 2006, HD Forum Italia embraces interests from the TV industry:
producers, content providers and aggregators, broadcasters, network operators,
research institutes and laboratories, equipment manufacturers and distributors,

representatives of institutions.

« It is organized in Working Groups that, periodically, defines and profiles technical

specifications that are published in HD Books directed towards the industry.
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DD l\i The Italian Market - Major Broadcasters and Operator

« Rai
- The public service broadcaster
* Mediaset
- The major commercial broadcaster offering FTA and PayTV services
« Sky
- The Italian branch of the pan-european satellite broadcaster offering PayTV and FTA
services
 La7
- The commercial broadcaster, owned by Cairo Communication, offering FTA services

* Tivu
- A joint venture founded in October 2008 by Rai, Mediaset and Telecom Italia Media
to offer value added services to their members (e.g. EPG, platform services).
- Tivu, through specific agreements with Manufacturers, has set up an horizontal
platform - called tivuon! - offering to their members and third party SPs a secure and
controlled environment to deliver valued OTT services to viewers.
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HD ‘\‘ The Italian Market - An Overview of Connectable Devices

» Various kind of connectable device with different capabilities:
 Smart TV (based on Manufacturers proprietary technologies)
« DGTVi Gold (based on DVB-MHP, DASH since 2013 models, no DRM, no app security)
 tivuon! (DGTVi Gold features plus Marlin CENC-compliant DRM, DASH, broadband app
security with Tivu certificates)

« Addressable market
(GfK sellout data internal elaboration, cumulated to end 2014)

Tipologia Sell out
Smart TV 4.272.000
Gold label TV & STB 3.950.000
tivuon! TV & STB 1.000.000
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DD l\i The Italian Market - An Overview of OTT Services - RAI

RAI offers the following free services to their viewers; namely:

« RAI Replay - a free catch up of previous 7 days programming;

 TGR, a free catch up of regional news and regional weather report;
« RaiSport, a free catch up of sport news;

« RaiNews, an on line news magazine with a selection of news video gallery.

These services are available on DGTVi gold and tivuon! ®

ITA]

labeled receivers and “Rai Replay” even on LG and t‘;.j/

Samsung smart TVs.

PER IL DIGITALE TERRESTRE IR
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\ The Italian Market - An Overview of OTT Services - RAI

RAI Replay - a free catch up of previous 7 days programming

mm disponibile

U RAI REPLAY proglfagﬁ]nrgg mm disponibile a breve

== non disponibile
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17:45

16:55

16:15 Th

@ elenco giorni <v> seleziona programma @ conferma _ ) ultimi selezionati @ fine

ABILITATO
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HDD

o The Italian Market - An Overview of OTT Services - RAI

TGR, a free catch up of regional news and regional weather report

TGE PIEMONTE

venerdi 21 febbraio | ore 17:31 TG / Piemonte / ed. della notte 20/02/2014

L'ltalie de
R WhSettiganale

o lERUBRIGE s R , -
A V seleziona OK conferma BACK indice Regioni a schermo intero EXIT fine BE
|
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FORUM ITALIA
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\ The Italian Market - An Overview of OTT Services - RAI

1 AR
AR .0 Ll AN F h .
Vela a vela Azzurri, concluso il primo Il ritorno di Kaka Calcio e violenza Corinthians - Fl
allenamento partita ...

NOTIZIE
FOTOGALLERY
RUBRICHE

ABILITATO
tivbion!

s -

[‘_;J

AY « » OK EXIT

PER IL DIGITALE TERRESTRE
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The Italian Market - An Overview of OTT Services - RAI

RaiNews, on line news magazine with a selection of news video gallery

m News =

PRIMA PAGINA
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HE)‘\ The Italian Market - An Overview of OTT Services - Mediaset

@ MEDIASET Mediaset offer a combination of free and pay services to their viewers; namely:
* Mediaset on Demand - free catch up TV of previous 7 days programming;
 Infinity - a subscription VOD catalogue;

* Premium PLAY - a value added service always included for MP pay TV

subscribers featuring linear channels/events and a VOD catalogue;

 Premium ONLINE - a MP pay TV lite linear and non linear offer

These services are available on ...

»—— 110




HE)‘\ The Italian Market - An Overview of OTT Services - Mediaset

€= MEDIASET ... available on the following devices:

Premium

Samsung,

Samsung, LG,
S m a r‘t TV S (Sony and Panasonic soon), Samsu ng
link t tive MHP S dP

(link to native app) Sony, Panasonic MP Smart CAM (Sony and Panasonic soon)

DGTVi Gold Label | STBs STBs STBs STBs
&F (SI;/jr:IIyOltj):sE)(Z?f:gsno Various brands MP and other brands MP and other brands

Dmmm —— ST R e (HLS, Nagra PRM) (HLS, Nagra PRM) (HLS, Nagra PRM)
LG LG LG G
(DVB-DASH, CENC, (DVB-DASH, CENC, (DVB-DASH, CENC, e
Broadband App Security) Broadband App Security) Broadband App Security)
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HE)‘\ The Italian Market - An Overview of OTT Services - Mediaset

@MEDIASET Mediaset On Demand - The TV set version of web and mobile 7 days catch up TV service

@ MEDIASET ™ Il meglio della settimana

ON DEMAND

3 v

[ OK | Vedl

ShAR! GRANDE FRATELLO 14

FRATELLD Alessia Marcuzzi conduce su Canale 5 il #GF14.

PER IL DIGITALE TERRESTRE
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The Italian Market - An Overview of OTT Services - Mediaset

@&=° MEDIASET  Infinity - A stand alone subscription VOD catalogue

.lf\ ﬁ N [ CINEMA

AREA UTENTE

CERCA

CINEMA

SERIE

PROGRAMMI TV ORANGE ‘/‘;éﬁbf'/' eeD
BAMBINI " - fy— Py
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STAVI VEDENDO

PREFERITI

NOLEGGIATI

¥ gy shsswinon
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\ The Italian Market - An Overview of OTT Services - Mediaset

* Premium PLAY - for MP subscribers featuring linear channels/events and a VOD catalogue

PREMIUM TI| POTREBBERO PIACERE

PLAY

CERCA
PREFERITI

ok Kk * ok ok ok ok ok * ok % * ok %ok ok ok ok * ok K

IN PRIMO PIANO >
CINEMA ULTIMI ARRIVI

SERIE TV
ALTRO
A NOLEGGIO

AREA UTENTE

e * % K

CONSIGLIATI DALLA REDAZIONE
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The Italian Market - An Overview of OTT Services - Mediaset

* Premium ONLINE - a MP pay TV lite linear and non linear offer

PREMIUM ULTIMI ARRIVI

ONLINE

CERCA
PREFERITI

IN PRIMO PIANO >
CATALOGO
CANALI TV

AREA UTENTE

@

DVB-T

1do

ER IL DIGITALE TERRESTRE
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\ The Italian Market - An Overview of OTT Services - La7

La 7 On Demand - a free, 7 days catch up TV service

v/

SUPERBIKE

OTTO |EMEZZO

Omnibus

|1 N s serrivana | 2 [l ArchiviocurT fl o]
9 10 s i 1 59,
T Sabate

r
tivtion!

VINCITORI E

dg
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tivuon! from Tivu

« A new, soon to be launched, Tivu service agreed with Rai, Mediaset and La7;

|t is a broadcasters’ coo-petitive “EPG and catch up TV” service;

« A unique interactive proposition, shared alongside Rai, Mediaset and La7

channels lineup, to offer an organized EPG and the respective broadcasters’

catch up TV programs to viewers.
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FAE2'  The Italian Market - An Overview of OTT Services - Tivu

tivuon! from Tivu - Access to tivuon! service

Rai channels call-to-action
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\ The Italian Market - An Overview of OTT Services - Tivu

tivaon! from Tivu - Puli&dteeGR8G Up TV programs

“

Ultimi 7 Giorni E' arrivata la felicita - 9/ pt

martedi 1 dicembre, Rai 1

21:20 E' arrivata la felicita - 9/ pt
TELEGIORNALE
L'Eredita

E' arrivata la felicita - 9/ pt

TG 1

i Bl
| & Torto o ragione? Il verdetto finale

\ = La vita in diretta
et M v a TG1 Economia

Questo & il mio paese - 6”...

menl tiviulink L o) G
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HD‘\ The Italian Market - Migration from MHP to HbbTV 2.0 - CRTV Position

* In conclusion, today, there are around 15 OTT services, offered by public service and
commercial broadcasters, both free-to-air and payTV services, that are exploiting the

DVB-MHP middleware, mainly on TV set receivers.

« On July 2014, CRTV, the Association of Broadcasters and Network Operators released

a statement of direction toward the adoption of HbbTV 2.0; relevant issues to face:
- Migration of existing MHP applications to HbbTV 2.0;
- Coexistence/simulcasting of MHP and HbbTV 2.0 applications and preservation of
legacy devices;

- Support of newly identified business needs (e.g. CICAM +1.4 and application
embedding/storing)
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HD‘\ The Italian Market - Migration from MHP to HbbTV 2.0 - Joint WG

 In light of the migration, HDFI and HbbTV Association started working in the so-called
“HbbTV Working Group”, in order to identify “gaps” between broadcasters’

commercial requirements and HbbTV 2.0 specifications.

HDFI-HbbTV-WG
[1]

Migration Group m [9]9 X R

JWG outcome (gap analysis)

! RAI ‘
) I [UK]

———————————

La7

Tivu
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HD‘\ The Italian Market - Migration from MHP to HbbTV 2.0 - Joint WG

 The JWG followed an SDO like process, defining “use cases” and deriving the related

“Business Requirements” to then be verified against HbbTV 2.0 requirements.

» The identified use cases at a glance:
- Application launcher and context (lifecycle and signaling);
- Application features (including secure application download and exclusive use of
device resources);
- Application features based on a CICAM (VoD and live streaming by CICAM means);
- Companion screen (discovery, application launching, communication and
synchronization) ;

- Application embedding (i.e. application embedding/storing to overcome lifecycle).
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HD‘\ The Italian Market - Migration from MHP to HbbTV 2.0 - Joint WG

« The gaps were identified and documented to the HbbTV Migration Group.
» Relevant identified gaps were:
- Cl+1.4 related (e.g. CICAM Player mode, Cl+ virtual channel HbbTV app launch)
- Application exclusive usage of specific device resources (e.g. DRM, memory)
- Application embedding/storing (i.e. app delivering operator specific UX)
« Gaps management:
- Some gaps have been discussed and identified as relevant and passed from
Migration Group to the RG and will be part of an incremental version of HbbTV;
- Others were not considered valid (e.g. app exclusive usage of resources and app

embedding).
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HD‘\ The Italian Market - Migration from MHP to HbbTV 2.0 - HD Book 4.0

» Gaps that were not considered relevant by the HbbTV Migration Group are right now
under HD Forum Italia evaluation to be part of the new HD Book 4.0 (i.e. the baseline

requirements for compatible HD receivers for the Italian market).

 The new HD Book 4.0 will mandate HbbTV 2.0 only, completely replacing the DVB-
MHP middleware.

HD Book
DTT platform
(Digital Terrestrial Television)

‘ « HD Book 4.0 will be published on time to allow the HbbTV 2.0 (or maybe 2.x)

compliant device to be on the market on 2017 (i.e. on March 2016).

P2 ®—-— |e  Broadcaster will start delivering HbbTV 2.0 services (in simulcast with DVB-MHP

services) on the same time frame.
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FORUM ITALIA
High Definition and Beyond

Thank you for your attention

angelo.pettazzi@mediaset.it
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HbbTV: Paradigm for Success UBT(";‘:

» addresses current market demand
e creates win-win for stakeholders

« references mature & stable pieces of
technology

» Keeps it simple
* |s a single specification

e Broadcast-minded standard *
bridging national peculiarities '

Fastest growing TV standard
100s services

20 deployed countries
30 Mio devices (TV or STB)

I in regular operation I announced / trials under consideration

HbbTV Symposium #HbbTVSymposium
London, 8th & 9th December 2015



The HbbTV Association

HbbTV
DIG

r

HbbTV 2.0]

[beTV 1.5

[ HbbTV 1.0]

First services

Founding
HbbTV Association

Initial by some
market participants

Broadcaster

84 members: CE Manufacturer

International scope
Complete eco-system

OPEN IPTV FORUM

Tech Providers

Network Operators

In addition:

e Test suite development
* Logo licensing regime

e Certification regime

HbbTV Symposium
London, 8th & 9th December 2015

#HbbTVSymposium



The Key of Elements HbbTV 2.0 DIGS

HEVC Video (UHD)

HTML5 Adaptive streaming

Multi-stream synch. Second Screen
Broadcast <> Broadband integration for

(e.g. additional audio . (DVB DASH)
streams, sign language) smartphones and browser prOfIIe
tablets @ HTML5 video element Subtitles
Inter-device synch. (EBU-TT-D)
TV ¢ 2nd screen @ ~ppstart @ css3 animations 4
(e.g. additional audio, multi- 2nd screen > TV Push Video-on-Demand
view apps, gaming) . Web sockets
App start
TV = 2nd screen . Downloadable fonts
‘ App2App Com . etc.
TV ¢ 2nd screen
HbbTV Symposium #HbbTVSymposium

London, 8th & 9th December 2015



HbbTV provides Benefits for the Entire Ecosystem ““Bi.é

Device independent ... open HbbTV TV App Portal
Manufacturer Portals Applications and ... for all kinds of applications

HbbTV Symposium #HbbTVSymposium
London, 8th & 9th December 2015



HbbTV
DIG

HbbTV in all networks 2 IPTV integration

Security Concerns , HbbTV 2.0; joint effort with DVB

Covering “national” flavours in HbbTV considers specific

broadcast-minded technology? / requirements of common interest

Same Market Facts and Considerations

HbbTV 2.0;

Perceived as Broadcasters - onl :
Y / broaden scope to include operators

HbbTV Symposium #HbbTVSymposium
London, 8th & 9th December 2015



Currently Discussed Features OIG

IPTV

* |s operational in some networks
e Requires clarification (e.g. IPTV as broadcast, SD&S, multicast IP)

Application Discovery via Broadband

* enable launching broadcast-related apps even when signalling via broadcast does
not reach the TV / STB

Operator Apps

* Interface to operator
» Co-existence of operator and broadcast apps (interoperability, defined rules)

HbbTV Symposium #HbbTVSymposium
London, 8th & 9th December 2015



" i+ rnoui v
Mismatch between Capabilities and Market Facts DIG

Network operator /
Service provider portals

Device independent ... open HbbTV TV App Portal
Applications and ... for all kinds of applications

Manufacturer Portals

HbbTV Symposium #HbbTVSymposium
London, 8th & 9th December 2015



HbbTV in the Context of different Environments

HbbTV Common Denominator which enables
largely harmonized receiver platforms

Scope of access Network Worldwide Country Device type
Y ¥ g Y
platform / national manufacturer
operator regime specific
Specific t SmartTV,

incl. Portals

operating system / firmware

rivuil v

DIG

HbbTV Symposium
London, 8th & 9th December 2015

#HbbTVSymposium



Where I1s HbbTV moving to?

1. Support markets, implementation, and operational stability
* testing of devices & applications,
 Fostering interoperability

2. Communication and Marketing
« Market information and best practices
* HbbTV 2.0is OTT

2. Technical Improvements ﬁ{}

3. Address market requirements ﬁ
* Requirements from national markets, ideally with a common interest
 Improving applicability for certain environments, e.g. operators
* Feasibility for commercial services

HbbTV Symposium
London, 8th & 9th December 2015

#HbbTVSymposium



Guiding Principles DI

* HbbTV Purpose

 develop and promote open specifications and solutions for hybrid
broadcast/broadband and IPTV television systems, with the ultimate public
interest objective to allow harmonization of broadcast and broadband
delivered entertainment services and consumer equipment

» market driven requirements
* Specification work follows

* no specification without test assertions

HbbTV Symposium #HbbTVSymposium
London, 8th & 9th December 2015



HbbTV is ....

the only wide-spread technology for true and seamless
convergence of broadcast and broadband

Standard feature on SmartTV internationally

a fantastic environment for new services & formats

HbbTV
DIG

and commercial opportunities

HbbTV Symposium
London, 8th & 9th December 2015

#HbbTVSymposium



HbbTV Symposium HLGTV
London, 8th & 9th December 2015 DTG

Thank you for your attention

II!T illgner@irt.de

SPONSORED BY
AP S . . _ \J
metaphor ®wmess ACGESS” LTK < eurofins mautilus VERANCE W

ALSO FEATURING

==
~ Fraunhofer
FOKUS




P VAR T B T

AR T T T AT T

pplication Dis

HBbTY A

Lol R S R e R




TNO Project Supported by NPO,
The Dutch Public Broadcasting Organisation




APP DISCOVERY OVER BROADBAND

3| Broadband HbbTV Application Discovery



APP DISCOVERY OVER BROADBAND

4 | Broadband HbbTV Application Discovery



APP DISCOVERY OVER BROADBAND

(%)




“D innovation
for life I

HbbTV applications require an AIT (Application Information Table) that is carried in the DVB broadcast

Virtually all new connected TVs are now HbbTV compliant, but the user may still not be able to use the
service, because:

1. The trigger may not be carried by the operator, or
2. The TV is connected to an STB using HDMI or SCART, while
a) Thereis no AlT in the broadcast
b) There is an AlT in the broadcast, but the STB does not support HbbTV

Variations of this exist in several European markets, including The Netherlands, parts of the Nordics,
Spain, others

6 | Broadband HbbTV Application Discovery



“D innovation
for life I

New HbbTV Specification that specifies Application Discovery over Broadband (“ADB”)

Two Cases:
TV receives a digital (DVB) broadcast including Service Information
TV connected to a video input (HDMI, SCART)

Main Requirements:

Backward compatible

Don’t rely on regulatory regimes
Can rely on some sort of net neutrality though

Terminal must know when to invoke the new discovery method
and when not to

Secure, and respecting of privacy

Respect existing App Lifecycle

7 | Broadband HbbTV Application Discovery



“D innovation
for life I

Possible approaches:
1. Send the AIT directly in the broadcast (in a way that cannot be removed)

2. Send an_address g i ' adcast
G_Let the (connected!) TV discover where to retrieve the app _>
through some form of resoration,
... based on knowing the current channel,

... looking at metadata that already exists,
... and that is always present and reliable.

Selected the third approach
Modelled the solution after RadioDNS

8 | Broadband HbbTV Application Discovery



“w innovation
for life s —

BASIC PRINCIPLES

» For the TV to retrieve the App ...

) It needs to know the
channel it's displaying

) It needs to know which @
server goes with that

App Downlé@a&d

channel ..
) It needs to retrieve the ’,
App Reguest P

AIT from that server PP Wg%%. 4

App Server Address

Trusted
Server

Metadata identifying channel

9 | Broadband HbbTV Application Discovery



ARCHITECTURE & EXAMPLE

m innovation

for life s —

1

@

S

CNAME npo1.hbbtv.npo.nl.

3
Oy,
%, Sy, HbbTV
~ (G,
p.opo?/‘?’é:?,, DNS root
Co %1, e,
R /)'OO .
66,2 & ny
bfk/) 0g JUPTTTCCTTTERA RN
'OO.O/ ‘1“‘ ...". .,
’ 4 “”“ ' ....'OO
Broadcaster |
DNS root :
-“6‘2“-“‘-“‘ -
AlT Server
10 | Broadband HbbTV Application Discovery
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ARCHITECTURE & EXAMPLE

m innovation
for life s —

*
.
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“D innovation
I for life s ——

WHEN NO SERVICE INFORMATION AVAILABLE
(STB ON HDMI, SCART)

» Need to use a form of Automatic Content Recognition:

» Take fingerprint and send to some server
» Requires many queries; TV doesn’t know when channel changes ...

» Extract a watermark from audio or video
» Could make HbbTV work even for recorded content ... but not a requirement
) Requires some sort of standardised watermark

> HbbTV will not standardise watermarking solutions ... But ATSC is doing this for its
ATSC 3.0 - see next presentation

STB

12 | Broadband HbbTV Application Discovery



“D innovation
I for life I

Any solution should take privacy considerations into account
Don’t enable third party to learn consumer’s TV viewing behaviour
Pinging some central server with Channel ID on every channel change is

Solution: load a bunch of data when a terminal boots for all channels that are available; require that is
stays in cache for a few hours

DNS design inherently makes tracking difficult for third parties

For the rest, things work the same as broadcast-signalled HbbTV as far as privacy is concerned
l.e., be able to show call to action (‘red button’)

Then load app when user presses that button

13 | Broadband HbbTV Application Discovery



“D innovation
I for life I

Specification work in HbbTV has finished for the case where we have Service Information
Publication after Test Assertions ready; work on “Test Assertions” well advanced

Spec to be published as a document that can be applied to all HbbTV versions

Liaising with RadioDNS on establishing the required DNS infrastructure

All HbbTV functionality available for ADB Apps, except for broadcast events / carousel
But can use web protocols instead;

And can make slightly different apps for broadcast-signalled vs. broadband-discovered

Open to continuing work for the HDMI (SCART) case when a standardised solution is available that can
be referenced

14 | Broadband HbbTV Application Discovery
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Open ACR:
A Standards-Based Approach for

Hybrid Broadcast/Broadband TV

Joe Winograd, EVP/CTO, Verance

HbbTV Symposium, December 2015
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VERANCE\\\\" Many Redistribution Paths Do Not Carry Broadcaster Signaling

Broadcaster
Content Content
Next-Gen . BroadFast o Redistribution
Broadcast Signaling Service Signaling Delivery
Content Signaling @ Content
Y Broadband Y
Service Delivery Broadcast .
Display [#»] Runtime Server Display
Next-Gen Receiver Redistribution Receiver

=  90%+ of US viewers receive broadcast TV via redistribution
- MVPD STB connected to TV via HDMI
- Redistribution diversity increasing (OTT, CVP-2, mobile broadcast...)

= Many redistribution paths do not deliver signaling, making advaced services unavailable to viewers
= This obstacle exists in many regions of the world

© 2015 Verance Corporation.
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=

=

=

ACR Solution with Fingerprinting (ATSC 2.0 A/105)

Content

Broadcast o _ _ L "| Redistribution

Service Signaling . Delivery
> >
Y - Content

Ingest
A 4
Broadcaster ! @ | | Fingerprint
Recognition & Client
Signaling <
Server \ 4
Broadband ACR Vendor @ »] Runtime Display
Broadcaster Service Delivery -
Server
Redistribution Receiver

TV manufacturer selects ACR vendor with proprietary fingerprint technology

ACR vendor manages proprietary service platform to ingest broadcasts and recognize and serve
signaling to TVs

Limitations:

- Broadcaster has no involvement or control
- TV manufacturer must adopt proprietary and closed technology

- ACR vendor may modify broadcaster signaling and receives viewing data

© 2015 Verance Corporation.



VERANCE \© ATSC Open ACR Architecture

Broadcaster Redistribution Receiver
Marked
Content | Watermark o Content | Redistribution > Display
Embedding - Delivery
A I
Broadband
Broadcast Broadcaster Service Delivery ) (5) .
) € Runtime
Service Server
J N I
ot y Signaling e M Wat K
ignaling 1 atermar
> Signaling Recovery Client
Recovery Server 9

= QOpen emission specifications for audio and video watermarks carried in broadcast content
- Receive server URLs, frame-accurate timestamps, and real-time event info with 1.5 second repetition/recovery rate

= QOpen network protocol specifications for receiver/broadcaster interaction with no ACR middleman
- RESTful HTTP for low-cost scalability, web-equivalent privacy & security, all signaling delivery under broadcaster control

© 2015 Verance Corporation.



VERANCE\\\\" ATSC Audio Watermark

» Audio Watermark Technology
— Differential autocorrelation modulation in 2.5 kHz-5 kHz frequency band
- 50-bit data payload transmitted every 1.5 seconds with error protection
- Perceptually transparent with EBU Broadcast Quality
- Reliable through cable / satellite / OTT redistribution channels to 32 kbps stereo, including during silence
— Supports timing recovery with 2ms accuracy
- Removable, modifiable, extensible via layering

— Publicly available example implementation

Symbol Interval
T

Delayed signal . E Original signal
s(x - 7)

R(t, 7) = _t[s(x)s(x—r)dx \%\ N\/ "
EE

35



\/ERANCE\\\\\" ATSC Video Watermark

» Video Watermark Technology
— Luminance modulation in video lines 1 and 2
- Multiple data rates supported (240 bits-per-frame and 480 bits-per-frame)
- 50-bit data payload transmitted every 1.5 seconds with error correction
- Additional data capacity allows direct delivery of signaling to offline receivers
- Reliable through cable / satellite / OTT redistribution channels to 2.5 Mb/s
- Removable, modifiable, extensible

— Publicly available example implementation




VERANCE \© ATSC Open ACR Initiative

Request

Jan 2014 May 2014 Mar 2015 Dec 2015

Published Candidate Standards

A/334, Audio Watermark Emission Specification
A/335, Video Watermark Emission Specification

Internal Working Draft
A/336, Audio & Video Watermark Protocols

® Technology Selection
1 audio watermark technology, 1 video watermark technology, 2 protocols

® Proposals Received
6 audio watermark technologies, 2 video watermark technologies, 2 distinct protocols

Request for Proposals for ACR Watermark Solutions Issued
Required capabilities: channel identification, content identification, time synchronization, broadband server/resource location

© 2015 Verance Corporation.
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Digital Video
Broadcasting

Protecting TV Recelvers Against
Attacks via the Broadcast

Jon Piesing
Chair DVB TM-MIS



B

DD,,,B Background

roadcasting

d

Several security researchers have experimented with attacks on TV
broadcast

— Intercept broadcast TV signal, modify & re-transmit
— Demonstrations given to HbbTV and DVB audiences

Experiments focus on interactive elements of the broadcast
— Theoretical possibility of modifying video, audio or subtitles
* Likely to be more complex and with a range of counter-measures
— Some attacks on interactive elements don’t need active involvement of the viewer
* Autostart apps run on changing to a channel just like video and audio

DVB and HbbTV worked together to define requirements for a solution for
interactive services

— DVB is now working on a solution that meets those requirements



DDuB Why Now?
Broadcasting

o Attacks via broadcast have been discussed for at least 15

years
— Initially called “man in a van attack”

a Several things have changed in the last few years

— Price and size of DVB-T modulators has fallen

e E.g. UT-100Cfor USS$170 - $230
http://www.hides.com.tw/product_cg74469 eng.html

— Price & size of equipment to modify streams has fallen
* Can now be done in software on a Raspberry Pi

— TV sets now use commodity software

* Exploits for bugs in open source software (e.g. libraries and/or
browsers) can be aimed at TVs









Digital Video
Broadcasting

‘ Densely populated urban area might have up to 5900 people per square km

a
Mobile attack with 60m radius would therefore cover 67 people or 29 households
TV reception on the attacked multiplex would also be blocked for a much larger area around the

60m attack radius
Degree of success depends on proportion of TVs that are;
— Both smart (i.e. connectable) and actually connected?
— Inuse at the time?
— Tuned to a channel on which the attack is happening?

— Vulnerable to the exploit(s) selected by the attacker?
Making assumptions and multiplying these out suggest 30 attacks might be needed to

get a single victim
If 10-second attacks are performed every 30 seconds and are limited to 4.5 hours each day

of peak viewing time, then 540 attacks can be performed in each session and should yield
about 14 victims

L\3 How Many People Might an Attack Reach?

Q

Q

Source: DVB CM-SEG calculation based on publicly available statistics



L\/3 Work in DVB

Broadcasting

Digital Video
|

0 Detailed threat analysis
— Far more detail than is included in this presentation

o Solutionin 2 parts

— Mechanics of how to authenticate data in the interactive broadcast
e See next slide for some details

— How to establish trust

* E.g. Broadcasters issue certificates to themselves which become trusted over time as they
are seenbyaTV

 E.g. Broadcasters issue certificates to themselves which are cross-sponsored by others so
as to become trusted without any delay

* E.g. Platform operator or network operator issues certificates to broadcasters

e Still a work in progress

— Searching for solution that is adaptable between markets where service providers can be expected
to cooperate and other markets where this cooperation is less likely. Unfortunately the protection
that can be provided may not be the same in all markets



L\3 Some Technical Details

Broadcasting

Digital Video
|

0 Authentication messages are added to the broadcast
— Contain hash values for AIT and object carousel sections

— Also contain a signature to validate the hash values
* See “how to establish trust” for how a certificate would be obtained to verify this

o Authentication messages can be carried either
— in the PID carrying the AIT and/or carousel they authenticate or
— in another PID, e.g. for a carousel spread across multiple PIDs
0 Receivers cache validated hash values and match them with
incoming AIT and object carousel sections

— Incoming AIT and carousel sections are kept in a quarantine buffer until a
matching hash value is found or the buffer becomes full



L\/3 What Comes Next

Digital Video
Broadcasting

o Finishing the specification
— Making good progress
o Test descriptions and test material

— DVB does not do testing — this will be up to HbbTV and
other users of the specification

o Deployments

— This work is an insurance policy & Insurance policies have a
premium

— Participants in each market will have to evaluate the risks
and decide if the premium is worth paying
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Operator Applications:
What, Why and How?

Matthew Huntington, CTO Freesat
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Operator Applications:
What, Why and How?






sky 8.00pm Mon 18 Jul
guide ALL CHANNELS

Today 8.00pm 8.30pm 9.00pm

Judge John Deed
Universi.. _ |Top Gear _ |The Kuma.. =
Who Wants to Be a Milli.. |Fanny and.. »

Arctic Adventurers The Battle.. »

105five | Floyd's India |House..  Lying In Wait »
106 Sky One Star Trek The Next Gene.. BICIE I SR 2
(Are Y.. 'Keeping U dinnerladies »
110 UK Gold +1 | Casualty The 8|II |

111 UK Gold 2 EastEnders Doctors  TheBill )
12 l.lvmgTV " Ko;al( RES— | Tlle Profes )




SI(Y'I-Iome Wy 4 L A4 2 A

400pm Doctor Who ADW.S
Father's Day: 08/13. Sci-fi fantasy with Christopher Eccleston as the
time-travelling hero. Rose goes back to 1987 to witness the day her father
died. Can she leave the past alone?

TV Guide 4.05pm Mon 17/03
~ AliChannels  HD&3D Entertain Docs Lifestyle Movies Sports News
--- Today 4.00pm 4.30pm 5.00pm ch+
Babylon 5
110 GOLD As Time Goe.. Goodnight Sweetheart One Footin the Gra..
111 Dave HD Man v. Food Man v. Food Top Gear
112 Comedy CenHD Two And AHalfMen Two And AHalf Men Friends
113 Universal HD Law & Order Without A Trace
114 Syfy HD Warehouse 13 Buffy the Vampire S..
115 BBC Three HD ~programmes start at 7.00pm
116 BBC Four HD ~programmes start at 7.00pm
® CatchUp TV ® Planner ® +24 Hours ® -24 Hours ch-

Press SELECT to view or ®) to record



Free-TV-View Operators have emerged with retail supply chains with
No STB subsidies.



Free-TV-View Operators also heavily use integrated digital TVs (IDTVs)




While Pay-TV operators have been able to bring services to IDTVs through CAMS
IPTV operators have not been able to do this.



* Why?

Why bother with Operator Apps. Aren’t manufacturers interfaces good enough?



They deliver consistent branding for the operator,
this ensures that viewers know the service is from that operator and will value the service more.



They can deliver a compelling look and feel, that easy and effective to use. Also one that is
tailored to the needs of the operator’s customers and not a global compromise.

It is also easier to market a service with an operator app as you can show the features as
delivered by the operator not some abstract representation.



An operator app leads to consistent customer support, when a consumer has a problem the
customer service representative knows what experience they are looking at.



Py 3.4

An operator application also supports service evolution, as new features are required to be
competitive, an operator can introduce them, as long as the underlying hardware support them.
Manufacturers have no real incentive to deliver updates to existing products.



IPTV operators have a particular problem —even if a TV support TV over IP, the guide data
delivered with in does not follow a DVB standard and so manufacturer guides just don’t support
them.
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TODAY 10:50
Seven Morning News

1150am - 12:02pm INC] JCCH
Latest news, $port and weather updates from Australia and around the world. (2019)

EARLIER NOW 11amM 11;30 12 M 12:30
Catalyst Eggheads ABC News at Noon  National
Spanish News Arabic News Turkish Ne¢
5 2228 Mornings Nine Morning News The Ellen DeGeneres Show
@ Studio 10 Bondi Vet Dr, Phil
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earlier today BBC one HD A

17:00 Newsround Watch now
('% 17:15 Pointless Watch now
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€5 19:00 The One Show Watch now
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19:30 Fake Britain Available soon
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HBBTV & OPERATORS: WHAT’S NEXT?

Dr. Oliver Friedrich, Telekom Innovation Laboratories

| I C I LIFE IS FOR SHARING.




AGENDA

01 2016+ Challenges

02 HbbTV in Deutsche Telekom -
an Update

03 HbbTV Operator Apps

04 Mobile First - Opportunity or
threat for HbbTV

05 W3C & HbbTV




DT’s PayTV Subscriber development (2014 in mn)* DT's PayTV market shares & positions (2014)*

@ H GGG 2 0 owm

6454 7212 g oTe . @ o,
5378 9593 vt 190 45%]
I 170G g

]
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—|_‘5

2012 2013 2014 2015 OISV

* Pay-TV subs cover customer paying for receiving encrypted TV service (recurring)

-rF I Telekom Innovation Laboratories

2016+ CHALLENGES

= How to grow in in classical fixed line IPTV/Hybrid TV markets?
= How to grow in countries with a mobile only footprint?

= Whatis the future of the STB & how to approach the OTT
business?

= HbbTV & HbbTV Operator Apps as chance to grow throughout
partnering and cost reduction



HBBTV IN DEUTSCHE TELEKOM -
AN UPDATE

Deutsche Telekom’s HbbTV strategy is still under
development

It became clear that there is no business case for just
enabling red button applications from the broadcasters on
own STBs

W3C's HTML5 specification as a first class citizen for all new

deployments

HbbTV is much more considered as a potential option for
Deutsche Telekom‘s upcoming new platform rollouts to allow:
the cost effective and easy integration of broadcaster apps
and the apps of other partners
To reduce the cost for the integration third party devices
Operator Apps on Connected TVs
To streamline own portal developments
To re-think second screen (HbbTV Cast?)




Telekom Innovation Laboratories

HBBTV OPERATOR APPS

= Deutsche Telekom is fully supporting HobTV's new ,big ticket®
called Operator Apps

= Simplicity is a must for this initiative

= Focus must lie on standardizing the core aspect only and core
business need: Enable IP & Hybrid TV delivery for operators.

= Avoid starting from scratch: Re-use OIPF STB-less spec
= Bootstrap
= Multiapp handling & interaction

= |nteract with W3C



Telekom Innovation Laboratories

MOBILE FIRST -
A THREAT FOR HBBTV?

= Latest figures' show that OTT streaming devices gain more
and more momentum

= Furthermore “mobile first” usage scenarios start to dominate
content consumption scenarios

= Operators around the globe have understood and define
products representing either a mixture of OTT and managed
TV or launch TV products also in mobile only countries

= Can HbbTV take over a leading role in providing an open
cast framework?

" http://www.broadbandtvnews.com/2015/11/29/chromecast-leads-streaming-devices-market/



Telekom Innovation Laboratories

MOBILE FIRST -
A THREAT FOR HBBTV?

HbbTV has to reflect these developments in pushing the
HbbTV Second Screen Framework more ahead

= Acceptance of OTT technologies by (IPTV-)operators
— Challenge multicast

= Drive Cloud-based use-cases in HbbTV
—> Especially Cloud PVR/reverse EPG

= Broadcasters should except the coming end of linear
advertisement.



W3C AND HBBTV

= HbbTV relies mostly on Web standards, originating from W3C
= W3C is setting the pace for all screens

. = Deutsche Telekom recommends to align work on all Web

' related aspects directly with W3C's Web & TV IG

= HTMLS Encrypted Media Extensions (EME) and
Media Source Extensions (MSE)

= TV Control API

= Work on Conditional Access

-
n n EnM w 0 n K Image source: hitp://bitly/11lItSF




KEY TAKE AWAYS

= The success of “Hbb TV’ Operator Apps” is highly dependent
on a clear focus on the core aspects and business needs of
operators and device manufacturers during specification work
only

= Deutsche Telekom will push “HbbTV Operator Apps” with help
of a parallel go-to-market activity with partners from the Telco-
and device manufacturer business.

= Complementary trials in 2016 will establish a W3C-like
working mode based on ,reference implementations®



CONTACTS

Telekom Innovation Laboratories

TELEKOM
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FreeviewPlus Opportunities = targeted campaign

Looking at the potential impact of FreeviewPlus®

And it is clear that FreeviewPlus ® can change
perceptions of our offer and brand.

43% of all 50%
"It sounds like an even better New Zealanders ; agree
way of catching up on missed state that it makes it changes the

Freeview content

programs than is currently
available to me.”

Freeview more
appealing.

STRONGER AMONGST KEY AUDIENCES:

Sky TV (non sports) Younger viewers
subscribers. (under 35 years).

equation.

TRA research; n = 500 New Zealanders with a TV, aged 18+.

"It sounds like a great
alternative to SKY.”

-

FreeviewPlus is most
aftractive to younger
viewers (under 35s) & non
sports Sky subscribers.

\_

10/12/2015 | FREEVIEW NEW ZEALAND | CONFIDENTIAL



FreeviewPlus Awareness program .

/u

Promotions on air,
online and in press
and instore to:-

Increase
awareness, Drive
purchase in stores

~

FreeviewPlus “waytoTV

FreeviewPlus really is the ringing together on

/ demand and live one place!
) © ®

@ LG SONY @ aerialBeax Panasonic

SMARTER

Retai THEARESU FREEVIEWPLUS
Y | e - SMART TV OR BOX. ;

freeview.plus.

| A w2 ot

10/12/2015 | FREEVIEW NEW ZEALAND | CONFIDENTIAL



Media Launch Event

Objective S
a) Engage with key media to generate positive press for

FreeviewPlus

FreeVieWF)lUS CIT LOUHCh A better way to TV is here!

b) Achieve national & regional coverage for the launch of
FreeviewPlus in technology & media focused publications as

well as consumer-facing publications

Media Invited
100+ key journalists and industry partners

10/12/2015 | FREEVIEW NEW ZEALAND | CONFIDENTIAL



Press .

Objective

Generate positive press for FreeviewPlus to raise public awareness about
and interest in FreeviewPlus

AcCTivity
a) FreeviewPlus Smart TV & box giveaway promotions across major nationwide & regional press

b) Editorials across national and regional press

NORTH&SOUTH metropel
IE_ . K.
@ |
e ey " i ézoﬁdﬁ.':—ré
v “ ~"’%ﬂr 3

10/12/2015 | FREEVIEW NEW ZEALAND | CONFIDENTIAL



Retail Collateral + Training

Objective . il
" |nform consumers about S AG S B ——
FreeviewPlus — what it is, why - e =fal=u]=lala
get it & how to get it. | o mimmmman T
i," Gﬁ:i: nnnnnnnnnnnnnnnnnn .
Activity
" A5 bi-fold pamphlet
CATCH UP
®  Posters in a range of sizes SMARTER ?I;‘OSMH'?I-‘I%S A BEREER
THAN YOUR WAY TO TV.
"  FreeviewPlus Demo video in- ‘S\L?GG'I'EV <Y=gl=1RF gg};gﬁ.
store display screens — zuancu_ Ll © savounrres

B Staff Training for 2 x major chains

A BETTER WAY TO TV

10/12/2015 | FREEVIEW NEW ZEALAND | CONFIDENTIAL



Promotional Media

a) From Launch Day
= National TVC from launch day

= Digital media placements
including homepage

takeovers

b) 2 weeks after Launch

=  Radio commercial all stations

THE BREEZE R ADIOLIVE

u R O d |O N ——— ENTERTAINING TALK & NEWS AS IT HAPPENS

10/12/2015 | FREEVIEW NEW ZEALAND | CONFIDENTIAL




Promotional Media -TVC's

Objective

Announce the launch of FreeviewPlus and the
integration of live and on demand content from
top New Zealand networks TVNZ, MediaWorks
and Maori Television.

Execution

A key talent from each of the 3 network.

10/12/2015 | FREEVIEW NEW ZEALAND | CONFIDENTIAL









Promotional Media - Radio .

Objectives

a) Announce the launch of FreeviewPlus and highlight the game-changer that
FreeviewPlus is for New Zealand free to air television.

b) Generate ‘organic’ conversation about FreeviewPlus with TV giveaways.

Execution

a) Radio commercial played out RadioWorks(shareholder) stations from July — September

b) Adlibs / editorial on to talk about FreeviewPlus and giveaway TVs

10/12/2015 | FREEVIEW NEW ZEALAND | CONFIDENTIAL



Promotional Media - Digital

Objectives

a) Announce the launch of FreeviewPlus and highlight the
game-changer that FreeviewPlus is for New Zealand
free to air television.

b) Stimulate awareness and interest and drive traffic to
www.freeviewplus.co.nz for more information.

AcCtivity

a) Homepage takeovers on stuff.co.nz, tv3.co.nz & tvnzod.co.nz

b) Animated & static digital banner placements on mobile and
desktop sites, with clear CTA

c) Allbanners redirect to www.freeviewplus.co.nz

d) New webpage contained all key info about FreeviewPlus

and how to get it.

10/12/2015 | FREEVIEW NEW ZEALAND | CONFIDENTIAL

freeview | plus

A BETTER WAY TO TV



http://www.freeviewplus.co.nz/
http://www.freeviewplus.co.nz/

Promotional Media - Digital .
freeview

Sample 300 x 600 animated banners shown here; simple colour swipes creates
a clean look and use of contrasting bright hues used create excitement..

SMARTER
THAN YOUR
AVERAGE
SMARTTYV

FLICK

BETWEEN AND
LIVE TV ON DEMAND

P

&

freeview/ plus.
ABETTERWAYTO TV =

FIND OUT MORE

10/12/2015 | FREEVIEW NEW ZEALAND | CONFIDENTIAL



Additional launch support

Contact Centre & EmailSupport
" New enquiry process

" FreeviewPlustraining

® Contact Suite reporting updated to capture FreeviewPlus queries and feedback.

Manufacturers
" Samsung & Panasonic products labeled FreeviewPlus

" AerialBox 72100 and 72200 POS and with FreeviewPlus packaging
" LG & Sony POS with “Get FreeviewPlus Ready” feature page .

10/12/2015 | FREEVIEW NEW ZEALAND | CONFIDENTIAL



Result = FreeviewPlus Awareness

freeview

AWARENESS OF FREEVIEWPLUS

1%

39%

® Heard of it but havent got it
m Not aware of FreeviewPlus
B Got it - New Smart TV

m Got it - Set top box

3 months after Launch

61% Aware of

FreeviewPlus

OF THOSE WHO DON'T HAVE IT, WHY NOT?

57%

I'm happy with what | have/I prefer
what | currently have

It costs too much to get set up

Don’t know enough about it

Haven't got around to switching yet

Seems like a hassle to set up

It doesn’t have the content | like to
watch on it

Other

B 5o “505°65% - wiimvon73%

XX% SIGMIFICANTLY LOWER THAN TOTAL X% SIGNIFICANTLY HIGHER THAN TOTAL

7 W c-:lmar
,' @ Q2) Before today had you heard of FreeviewPlus? n=589 Q3) Have you got FreeviewPlus? n=589 Q4) Why don’t you have FreeviewPlus? n=337 Base Size: Total respondents n=589 é"') rl.ln Dn

FREEVIEW NEW ZEALAND | CONFIDENTIAL

10/12/2015 |
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HbbTV — Database Project MDDV

Apps Deployed Powered Devices

\

» What?
» HbbTV-Database Project to collect HobTV related worldwide Market-data.
» Why?

» Use these data as a promotion and information sharing tool for the HbbTV
community (Broadcaster, Manufacturers, Service Providers and potential new
HbbTV members).

» thus increase the adoption and the usage of the HbbTV standard.

© HbbTV HbbTV Symposium 2015 page 21



HbbTV — Database Project

XXX

Clicks per Day

» For Whom?
» Data will be publicly available on the HbbTV-Website

» How?
» “Call for Information” will be issued shortly
» Collect freely available data on the market
» Anonymize data as much as possible
» Looking for volunteers per country / region

© HbbTV HbbTV Symposium 2015 page 22



HbbTV — Database Project

» Which Data?

» General HobTV Market Data per country (Broadcasters / Service Providers /
Networks, # of devices/ services / applications...)

» HbbTV specific information (version, DRM in use...)
» Service usage information (Red Button click rate, usage time...)
» Any other information (Advertisement revenues, Shopping information...)

» ...and finally: When?
» Q1 2016 first results

© HbbTV HbbTV Symposium 2015 page 23


http://www.hbbtv.org/overview/

Contact beT\/

» ...and very finally: How can | contribute?
» Please contact heinrich.haase@htbc.de and receive more details

Your cooperation and input is very much appreciated, thanks &

Heinrich E. Haase

HbbTV Association, Project Coordinator
heinrich.haase@htbc.de

+49 (0) 160 96253792

© HbbTV HbbTV Symposium 2015 page 24


mailto:heinrich.haase@htbc.de
mailto:heinrich.haase@htbc.de

WIRTSCHAFT
HOCHSCHULE MAINZ
UNIVERSITY OF
APPLIED SCIENCES

By order of:

USABILITY m=
ANALYSIS ™o

ChristianSeemannM.Sc.

Department of
Information Sy stems
and Media Management

>> FINAL REPORT

HbbTV Symposium London 2015 09.12.2015




e
AGENDA

1. Research Design
2. Applications Test
3. Hardware Test

4. Recommendations for Action



RESEARCH DESIGN

Preparation andrealisation of a
qualitative, explorative Usability Analysis of HbbTV




B
1.1 Test Outline

Applications Test: Hardware Test:

27.and 28.05.2014 10. and 11.06.2014
Location: Location:

Observation Lab of the Observation Lab of the
Mainz University of Applied Mainz University of Applied
Sciences Sciences

Object of Study: Object of Study:

8 applications on 1 device 1 applicationon 4 devices
Goals: Goals:

Derive recommendations Derive recommendations
for action regarding the for action regarding the
development of development of HbbTV
applications for HobbTV capable devices
Subjects: n =12 Subjects: n =14

WIRTSCHAFT

4 HOCHSCHULE MAINZ
UNIVERSITY OF
APPLIED SCIENCES



1.2 TV Broadcasters

home-shopping
networks

O Das Erste = -
m - rt o soﬁ'nenklar.'rv

RTL

full-range networks




o
1.3 Device Manufacturers

PHILIPS

I

SONY
TOSHIBA

TTTTTTTTTT
6 in alphabetical order ’ R G

EEEEEEEEEEEEEEE



1.4 Methods of the Test

Evetracking (A)

Post-Test Questionnaire (A,H) ¢

Retrospective Think Aloud (A)

Video Observation (A,H) |

RC Puzzle (H) S

A = Applications Test ¢
H = Hardware Test

TTTTTTTTTT
HHHHHHHHHHHHHHH
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APPLICATIONS TEST

8 applications on 1device

Results and the recommendations
for action derived




2.1 User Interfaces
2.2 Switching between applications

2.3 Navigation within applications



B
2.1 User Interfaces

EXAMPLES

v, elementsT

TWO-AXES
| || — |
I | | —
 — | T—

—1 ’ — % I |
Il I
| || P—

A
V| ————
hierarchy
L 4

COLUMNS EXAMPLES

WIRTSCHAFT

HOCHSCHULE MAINZ
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o
2.1 User Interfaces

SEGMENTED FULL FRAME

EXAMPLE

WIRTSCHAFT

HOCHSCHULE MAINZ
1 UNIVERSITY OF

APPLIED SCIENCES



O
2.1 User Interfaces

TILES TWO-AXES
I l I | I I 1eIementsT N
Rating (post-test survey) I F
of interfaces according to: L I 1L | =
° clarity LisT SEGMENTED FULL FRAME
. C—— [ ]
ease of use ——
* operating options ——
* suitability for search of [E—
video content v
» suitability for browsing
video content COLUMNS
* orientation — | — |
== |
1 1 I

WIRTSCHAFT

HOCHSCHULE MAINZ
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S
2.1 User Interfaces

Two-AXxes Segmented Columns

Full Frame

2.1 2.3 1.7 20 1.6

Rating on a five-pointscale: 1 = best, 5 = worst

Theresults shows that all navigation models tested worked
» very well.

,"< Columns are particularly suitable for applications with a great
navigational depth (many hierarchy levels).

WIRTSCHAFT

HOCHSCHULE MAINZ
13 UNIVERSITY OF

APPLIED SCIENCES



2.2 Switching between
applications

. Dac Erete® Mediathel

v

Das Erste® Mediathek ‘ Das Erste® Mediat

1€ Uhr 17:00 Uhr
Pranger tagessd 16:00 Uhr Folge3 b tag(;ssg 17:00 Uhr

aus; Ta aus:EIefan.ﬂger&Co. aus: Tagessena

% . 48 min 14 min

fl=fl=fosle=foa]efutl=F =]

“heat map” with the accumulated data from subjects 3, 4, 5,and 6
Task: “Please switch to the Electronic Program Guide (EPG) of Das Erste.”

14

)
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2.2 Switching between
applications

Das Erste® Mediathek

CHE  HILFE MPRESSUM
—

Das Erste® Mediath

16:00 Uhr 16:10 Uhr, 17:00 Uhr
Pranger tagesschau, 16:00 Uhr Folge'3t(2 Total von der Rolle
Tagesschau aus: Elefant, Tiger & Co.
8 min 48 min

nStaxHelste Y gl i k auswdahlen [ Videotext

Video 2: Gaze plot subject 3
Task: “Please switch to the Electronic Program Guide (EPG) of Das Erste.”

WIRTSCHA
HOCHSCHULE MAINZ
UNIVERSITY OF
APPLIED SCIENCES



S
2.2 Switching between

applications
Recommendations for Action

Direct links between different applications should be
offered whenever possible (e.g. as a shortcut).

R

Internal plurality (inconsistent use of the keys within one
channel) should be avoided especially in the color
allocation.

R

If two applications already offer contentual connections,
direct links should be set (e.g. program preview and
VoD offers).

R

WIRTSCHAFT

HOCHSCHULE MAINZ
16 UNIVERSITY OF

APPLIED SCIENCES



2.3 Navigation within
applications

Problems also occurred when subjects “lost” their cursorand
were unable to identify their current position or which
elements they could select next.

¢

It should be ensured that the user can identify the current
position of the cursor at all times and know which elements

they may select next.

R

The return key should be available to the user on all
navigational levels of the application.

b

WIRTSCHAFT

HOCHSCHULE MAINZ
17 UNIVERSITY OF

APPLIED SCIENCES



2.3 Navigation within
applications

Pro RTL ARTE RTL2 (e)\V/of Sonnen-

Sieben klar.TV
1.7 2.2 2.3 2.1 3.0 2.3 1.8 1.6

Rating on a five-pointscale: 1 = best, 5 = worst

criteria: simplicity, clarity, information content, intuitive operation,
visual presentation, comfort of use

The navigational structure of Sonnenklar.TV in particular was
» praised by the subjects for its simplicity and clarity.

“Very simple,anditis easy to find one’s way around.” subject 10
“Very ‘simple’ design. Very good overview.” subject 4

» The navigational structure of DasErste was also well received
by the subjects. Complex yet structured.

WIRTSCHAFT
HOCHSCHULE MAINZ
18 UNIVERSITY OF
APPLIED SCIENCES




2.3 Navigation within

applications
Recommendations for Action

The navigational structures should be kept as complex
¢ as necessary but as clear and simple as possible. The
subjects preferred few menu items and simple graphics.

WIRTSCHAFT

HOCHSCHULE MAINZ
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HARDWARE TEST

1 application on 4 devices

Results and the recommendations
for action derived

WIRTSCHAFT
HOCHSCHULE MAINZ
UNIVERSITY OF
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3.1 Basics

3.2 ldeal Remote Control
3.3 Directional Pad

3.4 Media and Color Keys

3.5 Performance and Feedback

TTTTTTTTTT

HHHHHHHHHHHHHHH
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3.1 Basics

All subjects were able to familiarize themselves quickly
with the various RC units and solve their tasks.

A effectiveness of the usability is given.

9 . 240

subtasks
given

WIRTSCHAFT

HOCHSCHULE MAINZ
22 UNIVERSITY OF

APPLIED SCIENCES

aborted tasks




3.2 ldeal Remote Control
RC Puzzle

After the subjects had completed all their tasks, they were asked to
assemble their ideal remote control from the control elements in the
figure above and to explain their choices of individual components.

WIRTSCHAFT

HOCHSCHULE MAINZ
23 UNIVERSITY OF

APPLIED SCIENCES




3.2 ldeal Remote Control

ldeal RC, as assembled from the
individual preferred elements

‘ TV-
Section n
« Vertical segmentation into a TV
segment and a media segment
% The remote control should be
clearly segmented and structured. Media-

Section =

WIRTSCHAFT
HOCHSCHULE MAINZ
UNIVERSITY OF
APPLIED SCIENCES
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S
3.2 ldeal Remote Control

The aggregated ratings for all remote controls resulted
in a very condensed field. The overall rating covers the
following aspects:

* Feel « Legibility of labels
* Positioning of keys * Imagery used
* Clarity
p— Samsung Samsung Toshiba Philips
_l/ (keys) (touch)
2.3 2.6 2.4 2.2 2.7

Average rating of all quantitative questionsin the Post-Test Survey
[rating on a five-pointscale: 1 = best, 5 = worst]

WIRTSCHAFT

HOCHSCHULE MAINZ
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26

3.3 Directional Pad

The D-pad on the right

‘ was the one most
frequently used by the
subjects for their ideal
remote.

The subjects placed the
D-pad in a central position.

Explained by:

‘ .

“good feel”

“easy-to-understand key
arrangement”

“generally uncluttered keypad”

o

WIRTSCHAFT
HOCHSCHULE MAINZ
UNIVERSITY OF
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S
3.3 Directional Pad

Learning Effects

Average Average Average Average 04:19
Task 2.1 Task 3.1 (touch) (touch) 03:50
Task 2.1 Task 3.1 03:21
1:33 1:36 3:55 1:35 °§:§2
(n=34) (n=31) (n=5) (n=4) 81'52
Task 2.1: Run video (either directly from the video library or via EPG). 01;26
Mean value across n operations (in minutes) 00:57
Task 3.1: Run video via the alternative method (EPG or video library, 00:28
depending on method chosen in Task 2). 00:00
Mean value across n operations (in minutes) Average Average
buttons touch
» Learning effect with the mTask2.1 MTask3.1

touch-padremote control

WIRTSCHAFT

HOCHSCHULE MAINZ
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o
3.3 Directional Pad

Recommendations for Action

The D-pad should be located in a central
position on the remote control.

A

The D-pad should feel different than the
surrounding keys.

A

It is advisable not to place too many other keys
in the immediate vicinity of the D-pad.

R

Innovative remote control may be added as an
alternative.

WIRTSCHAFT
HOCHSCHULE MAINZ
28 P INLVERSTTY OF
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3.4 Media and Color Keys

Nearly all subjects preferred the remote controls’ media
.‘ keys over the on-screen control elements to navigate

within the videos.
(Task 2.2: Fast-forward to 20:00; Task 2.3: Pause video playback; Task 2.4: Re-start
videoplayback)

13 of the 14 subjects integrated media keys into their
ideal remote.

WIRTSCHAFT
HOCHSCHULE MAINZ
29 UNIVERSITY OF
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3.4 Media and Color Keys

In some cases, the color keys
had been assigned additional

.‘ functions specific to the
device. They were activated
before the HobTV app had
loaded completely.

L A dual assignment of the keys
/ < should be avoided.

The “home” key led to

-‘ unexpected device menus (not
HbbTV)

subject 7, 36:50-37:50
(Chardware test)

WIRTSCHAFT
HOCHSCHULE MAINZ
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3.5 Performance and Feedback

A good performance played a major role for the subjects.
When loading delays occurred, however, the subjects found it
useful when they were visualized clearly.

Wird geladen...

AMERICAN EXPRESS

59 816543 21001

| * Ohne Wﬁht Im Rabme: der Kartennstzuog knnen Entgelte gem. AGS asfalles.

WIRTSCHAF
HOCHSCHULE MAINZ

Example: Feedback application  Example: Feedback device UNLVERSITY OF
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O
3.5 Performance and Feedback

Recommendations for
Action

% Loading and waiting times should always be indicated
clearly.

% Loading times should be kept as short as possible.

IIIIIIIIII
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RECOMMENDATIONS
FOR ACTION




o
4.1 Recommendations for

TV Broadcasters
User Interfaces

COLUMNS

|
[ |
[ N |
[ I>I I>
[ |
[ |

TTTTTTTTTT
34 rating on a five-pointscale: 1 = best, 5 = worst ’ i
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B
4.1 Recommendations for
TV Broadcasters

Use color keys for application switching.
Keep Key consistency

Columns are particularly suitable for applications with a
great navigational depth (many hierarchy levels).

If two applications already imply contentual connections,
direct links should be set (e.g. program preview and VoD
offers).

Return key availablity should be ubiquitous on all
navigational levels.

AR

Loading and waiting times should always be indicated
clearly.

WIRTSCHAFT
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4.2 Recommendations for
Device Manufacturers

D-pad location should be central and haptically set off

A second, innovative remote control may be added as an
alternative.

A dual assignment of the color keys should be avoided.

The remote control should be clearly segmented and
structured.

Loading and waiting times should always be indicated
clearly.

WIRTSCHAFT

HOCHSCHULE MAINZ
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L
Next Steps

* International version of the study
« EU funding proposal

« We are looking for international
partners. Please feel free to contact us
sven.pagel@hs-mainz.de

TTTTTTTTTT
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THANK YOU!

Feel free to download the complete report:

http://www.tv-plattform.de/images/stories/pdf/studie-usability-hbbtv-smarttv-2014-en pdf
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CONTACT

University of Applied Sciences Mainz
School of Business
Prof. Dr.Sven Pagel

Department of Information Systems
and Media Management

Room AO0.21

Lucy-Hillebrand-Stral3e 2

55128 Mainz

Mail: sven.pagel@hs-mainz.de
Fon.: +49 6131/ 628-3287

Fax: +49 6131/ 628-93287

Mobile: +49173 / 6553887

Web: www.hs-mainz.de/svenpagel
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UNIVERSITY OF
APPLIED SCIENCES



HBBTV APPLICATION TOOLKIT -
BUILDING POWERFUL HBBTV APPS

Stephan Steglich <stephan.steglich@fokus.fraunhofer.de>
Competence Center Future Applications and Media (FAME),

) |
Fraunhofer FOKUS - Research Institute for Open Communications Systems =
© o
TOOLKIT

\

~Z Fraunhofer

FOKUS #HbbTVSymposium December 2015, London



TEST ON REAL DEVICES
S -

]

Z Fraunhofer 2
FOKUS



CREATE AN HBBTV APPLICATION? JUST THIS...?

<!DOCTYPE html PUBLIC "-//HbbTV//1.1.1//EN" "http://www.hbbtv.org/dtd/HbbTV-1.1.1.dtd">
<html xmlns="http://www.w3.0rg/1999/xhtml">
<head>
<meta http-equiv="Content-Type" content="application/vnd.hbbtv.xhtml+xml; charset=utf-8" />
</head>
<body>
</body>

</html>

landing.html

\

~ Fraunhofer
FOKUS

HbbTV 1.0 (ETSI TS 102 796 v1.1.1)



HBBTV APPLICATION TOOLKIT

— Editor that enables
— afast and easy creation of HbbTV applications
— without any technological knowledge
— in every modern bowser

— Template based app creation with customizable Ul (Branding)
— Templates tailored to the TV screen!

~Z Fraunhofer
FOKUS

B
o=

HbbTV
APPLICATION
TOOLKIT



HBBTV APPLICATION TOOLKIT

=

Z

For WordPress @

Wordpress Theme + Plugins:

» Project site: https://www.fokus.fraunhofer.de/go/hat

 Documentation: http://fraunhoferfokus.github.io/HAT/

 Code: https://github.com/fraunhoferfokus/HAT

Web Frontend based on CSS3, HTML5

Editor runs on all (modern) browsers

Fraunhofer
FOKUS


https://www.fokus.fraunhofer.de/go/hat
http://fraunhoferfokus.github.io/HAT/
https://github.com/fraunhoferfokus/HAT

HBBTV APPLICATION TOOLKIT

*  Run HbbTV Apps together with your existing (WP hosted) websites

» Use same content, media library, user accounts, site features, etc...

« HAT includes (HbbTV specific) templates, modules, and plugins such as

» Picture Galleries, Video Galleries, Text, Logo, Custom Menus & Navigation, Imprint
» Interactive video, social media, companion screen support, 360° video playback

=

~ Fraunhofer 6
FOKUS



CONCEPT

HbbTV Application Toolkit Editor ] 8

v/

s E,_--_—_—_—-_—-_—_—_—__E—_—_—_—_—_—_—_—_—_E—_—_—_E—__—_—_E—_—_E—_E—_E—_E—_E—_EE—_E—_E—__E—_—__E—ET———— N
,’ Generating HbbTV Apps by using a collection of modules \
: Text Video :
I |
: Menu Gallery :
I I
| Layout / / |
| : Popup I
\ Broadcast Social Feed Image /

N e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = 7’

v/

— 000
~ Fraunhofer —— == 7

FOKUS

HbbTV App 1. HBEBTV App 2



Stephan)

w Dashboard <« HbbTV %
<« C f [9 hatfokus.fraunhofer.de/wordpre p-admin/ Sdl~ OB ] m =

» My sites HbbTV App Toolkit BB

S Help

@ Dashboard Dashboard
Home
My Sites Dismiss

Welcome to WordPress! e

We've assembled some links to get you started:
A Posts
07 Media Get Started Next Steps More Actions
N Pages E cdit your front page £ Manage menus

omize Your Site
B Ccomments 4+ Add additional pages B3 Turn comments on or off
Gallery Iitems or, change your theme completely B view your site = Learn more about getting started
[m Popups
B Functions At a Glance Quick Draft
¥ Appearance A 1 Post Il 10 Pages Title
K¢ Plugins WordPress 4.3.1 running hat theme.
What's on your mind?

& Users
F Tools Activity
Settings Recently Published

|
Hello world!

{ nu WordPress News

millions of u




Stephan)
w Pages « HbbTV App © x

<« C M [3 hatfokus.fraunhofer.de/:

) P Mysites HbbTV App Toolkit BB

@ Dashboard Pages Add New

A Posts Al Published Eealciiares
07 Media Bulk Actions ¥ | Apply All dates ¥ | Filter 10 items
@ Pages Title Author Tags [ ] Date
All Pages Broadcast fameHAT — —
TS e
Add New :54:05 pr
Published
Concept fameHAT — — 2
Comments 9:13:41 am
Published
Gallery Items
Gallery fameHAT test — 2015/09/02
[m Popups 11:01:01 am
. Published
Functions
HAT - Front Page fameHAT — — 2015/05/12
Appearance 1:531:30 pm
Published
Plugins
Imprint fameHAT — — 2015/05/18
Users 11:42:45 am
Published
Tools
. Media Flow fameHAT ifa — 2015/08/26
Settings 64091
5:49:21 am
Published
Privacy fameHAT — — 2015/05/18
11:43:32 am
Published
SecondScreen fameHAT — — 2015/10/21

741118 am

Maklichad



Edit Page « Verknallit x / & Edit Page « HbbTV A x
<« C f [} hatfokus.fraunhofer.d

vordpr -admin/post.php?|

A Mysites @ HbbTV App Toolkit I =+ New View Page Howdy, fameHAT [l
@ Dashboard Content Box Middle Parent
Contenttype: | Text v (no parent) v
Posts
Navigable: bd Template
) Media Title: Future of TV
P Three Columns v
ages
—— — — — Order
All Pages
Add Ne = 0
. 4] Add Media Visual = Text
Need help? Use the Help tab inthe upper
B I s = i €66 — = = = £ 8 = = right of your screen.

P comments

Gallery Items
Featured Image
[ Popups HAT is based on WordPress and allows to create HbbTV applications in a very simple, fast and efficient way. It allows content creators without specific technical skills to

B Functions build interactive TV applications and has been implemented by Fraunhofer FOKUS —

>
A Appearance Tags

Plugins
‘ Add
Users
HbbTV Separate tags with commas
Tools APPLICATION
TOOLKIT

il Settings

|

* 8

Choose from the most used tags

[}

B Button Control Publish
o

Preview Changes
¢ status: Published Edit

@@ Visibility: Public Edit

O Revisions: 3 Browse

fiill Published on: May 12, 2015 @ 13:51
Edit

Content Box Left Move to Trash

Contenttvoe: Carial v




Stephan
& Edit Page « HbbTV 4, x

€« C A [ hatfokus.fraunhofer.de/wordpress/wp-admin/post php?post=16&action=edit sl v OB N -]
AP Mmysites @ HbbTV AppToolkit P 4 New View Page Howdy, fameHAT [l

# Dashboard Edlt Page Add New

Posts
» HAT Design of template-three_columns
07 Media

Permalink: http://hat.fokus.fraunhofer.d ress/ | View Page
W Pages
All Pages Revisions
Add New
fameHAT, 7 months ago (May 18, 2015 @ 11

I e | — — —

; fameHAT, 7 months ago (May 18, 2015 @ 11:29:10) [Autosave]
’ Comments fameHAT, 7 months age v 12, 2015 @
Gallery Items Page Attributes
[ Popups .

Content Box Middle Farent
B Functions
Text v (no parent) v
# Appearance ¥ Template
& Plugins Title Euture of TV
& Three Columns v

»

Users
& e Order
4 Tools

0
Settings 0 Add Media T
abinthe upper
B I = i ¢ — £ ==& 8E X

[E Button Control
(<]

HAT is based on WordPress and allows to create HbbTV applications in a very simple, fast and efficient way. It allows content

creators without specific technical skills to build interactive TV applications and has been implemented by Fraunhofer FOKUS
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~ Fraunhofer

FOKUS

bbTV App Toolkit

| Social Feed

on @eri
(s, Travellers Meet
S yor 2 Stunden
#MTM15 talks
MTM "Rare Breed" Speaker - Dilip Bam.
Most people call him eccentric. But we think
he is most normal... fbo.me/Fdkka891

MTM India (v}
vor 2 Stunden
#MTM15 talks
500 days on the road. 5 days to go.
http:/ffib.me/3BLw4inJz

/

Future of TV

HAT is based on WordPress and
allows to create HbbTV applications in
a very simple, fast and efficient way. It
allows content creators without specific
technical skills to build interactive TV
applications and has been
implemented by Fraunhofer FOKUS

HbbTV
APPLICATION
TOOLKIT

SAMSUNG

, * Fraunhofer
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Edit Page « Verknal

C f

.J;\ My Sites

[ hat.fokus.fraunhofer.de/wordp

HbbTV App Toolkit 8

x /  Edit Page <« HbbTV A; x

4 New View Page

Dashboard

Posts
Media

Pages

Comments
Gallery Items
Popups

Functions

Appearance
Plugins
Users

Tools

Settings

Button Control

Edit Page Addnew

Gallery Design of template-fullpage
Permalink: http://hat.fokus.fraunhofer.de/wordpress/?page_id=195 | Change Permalinks || View Page

Layout A
Box Width 50 %

Box Aligment  Center Y

Page Attributes

Parent
Content Box
_ (no parent) v
Contenttype:  Text v
Navigable: v Template
Title: Gallery
Full Page v
Order
0

Need help? Use the Help tab in the upper
right of your screen.

Featured Image

Tags

Separate tags with commas

test




www.verknalltundabgedreht.de

Mo - Fr um 16:05 auf rbb

188018810111
Startleiste Datenschutz 2 | Impressum LiveBlog aus
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e #beTVSympEJsium London




PLUGINS

1. Social Media
2. Interactive Video
3. Companion Screen support
— Companion Screen (launch, sync, communicate, ...)
4. Dynamic Ad-insertion

— Display personalized (in-stream (pre-roll, mid-roll, post-roll), overlay,
...) Advertisements in HbbTV

— Support of DVB/DASH events, VAST
5. 360° Video playback

~ Fraunhofer

FOKUS
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H#rbb25h

DIE SOCIAL TV-APP ZUM MAUERFALL-JUBILAUM

Live-Blog

rbb-info
== o 3 Minuten
Gleich geht's los und wir

berichten wieder live aus

Aam aldcarnan Rtiidin an

Sophie
T vor 7 Minuten
LU LI PRSI T U
E.

| dm 4.‘ " 7 .o ._]A. oo !;".:i b

"Lichtgrenze™ @ Kulturprojekte Berlin

RBB-ONLINE.DE

\

~ Fraunhofer
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B Ausblenden

www.verknalltundabgedreht.de
Mo - Fr um 16:05 auf rbb

e

#verknallt15

4 verknallt&abgedreht
vor 11 Tagen

Date Doktor
w Vor 11 Tagen

@verknallt: Ja hat SpaB gemacht!
=)

Date Doktor
w VOr 11 Tagen

(0! Startleiste |1 Datenschutz 2! Impressum (3! LiveBlog aus

17



@ Entwurf gewinnt

Er soll ein Abschied von der
Vergangenhelt sein: Der neue Wohnturm
am Alexanderplatz. Nun steht fest, wie
er aussehen soll - und er unterscheidet
sich deutlich vom Masterplan, den
Star-Architekt Hans Kollhoff einst fiir die
Zukunft des "Alex" entwickelt hat.
Dessen Idee vom Wolkenkratzer-Kiez ist wohl passé - und doch wird
Kollhotf weiter mitreden dirfen.

S050s Senmn e #2380 AR
12 - Comern Lrvetment Osme

a4 v — [
CEBIT_Cenv_Nain
Ty
- ‘<% Masterplan

————————

(@ Entwurf gewinnt

-

Masterplan

010 am Alexardonlalz v

Py P i e
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SECOND SCREEN ADVERTISING

maxdome

SO SICHERST DU DIR DEINEN MAXDOME GRATISMONAT!

Du bestimmst was lauft.

maxdome

Sichere Datenibertragung a

a b4 A" 4

Melde dich jetzt im Web an unter: Noch schneller gehts mit deinem Jetzt kostenlosen Testmonat
www.maxdome.de/hbbtv QR-Code Scanner starten?
\\ Kostenloses Konto erstellen:
E E 1! Deine E-Mall Adresse
o Verwende maxdome nach der Registrierung - ‘ ‘
auf vielen Smart-TVs, Mobilen Plattformen,
Spielkonsolen oder im Web. ﬁ - Gewlinschtes Passwort (min. 8 Zeichen)
(=] = : | |
4
g Jetzt kostenlos testen
@ Deine Daten werden sicher verschitisselt Ubertragen
[0] DATENSCHUTZ [1] IMPRESSUM [BACK] ZURUCK Bl AUSBLENDEN ¢ zurtck

\

~ Fraunhofer
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DYNAMIC AD-INSERTION FOR HBBTV 2.0

Highlevel Solution Overview

Input (MPEG TS)

¢ IAd-Marker (SCTESb5)

Broadcast (TS + DVB events! Ad Mark%r’Analyzer | Broadband (DASH + events)

- <:I|Conversion to || Conversion to||:> T
DVB Events || DASH Events
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HbbTV 1.0/ 1.5 OTT/HTML5 HbbTV 2.0 /7
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VISIT OUR DEMO BOOTH

Fraunhofer FOKUS Demos

FIRE EXIT
LOADING BAY  cropacE
— HbbTV App Toolkit — ‘ 2 LI"Y7|__CupBOARDS
HAT Lunch I|
— 360° Video Playout for |
HbbTV i N - I 3 " Lunch
— Ad-Insertion - STAIRS
— Multiscreen H’i R TION
h ' ' @ PLUGPOINTS (13AMP)
Y7 2 (1) 1 @ HARD WIRE INTERNET
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MPAT - MULTI PLATFORM APPLICATION TOOLKIT
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NEXT STEPS / RELEASES

— Responsive++
— Live vs on-demand

— Towards multi-platform
— HTML5
— Mobile
— Smart TVs
— “Sticks”

~Z Fraunhofer
FOKUS

— Set of themes and plug-ins, including
— Breaking news (Alerts, Warnings)

EPG

Games / Quiz

Video chat

Shopping

Payment

Widgets aka Weather

30



6™ FOKUS MEDIA WEB SYMPOSIUM — WWW.FOKUS.FRAUNHOFER.DE/GO/MWS

ZZ Fraunhofer
FOKUS

Z Fraunhofer
OKUS
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5t FOKUS MEDIA —n-—-—L

WEB SYMPOSIUM

S § 6" FOKUS MEDIA WEB SYMPOSIUM %:ml;hofer

6t FOKUS Media Web Symposium: Towards the Web of
Everything

The 6th FOKUS Media Web Symposium will focus on the
convergence of the Media Web and the Internet of Things. Within the
Conference, several Workshops and Tutorials offer the latest insights
in Connected TV, Web Technologies, Streaming Media and
Multiscreen Solutions.

~ Fraunhofer
FOKUS

\

June 15-16, 2016, Berlin




More information at:
www.fokus.fraunhofer.de/go/hat

Thank you for listening!
Questions?

~ Fraunhofer
FOKUS

Fraunhofer Institute for Open Fraunhofer

Communication Systems FOKUS
Kaiserin-Augusta-Allee 31 .
10589 Berlin, Germany Er.-lng. Stephan Steglich
irector
Future Applications and Media (FAME)
Fraunhofer Institute for
WWW.fOkUS.fraunhOfer.de ‘ Open Communlcuation Systems FOKUS
Kaiserin-Augusta-Allee 31 | 10589 Berlin | German y

Phone +49 30 3463-7373 | Mobile +49 175 527 11 46
stephan steglich@fokus.fraunhofer.de
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Removing boundaries between
Smart TV and HbbTV

e Making universal TV applications easy o

Petr Mazanec, CTO
Mautilus, s.r.o

petr.mazanec@mautilus.com
y @PetrMazanec



About Mautilus, s.r.o.

* 5 years of experience with Smart TV and HbbTV
apps development

50+ TV applications delivered worldwide
 Located in Brno, offices in Vienna and Dubai

* Clients: Telefonica, icflix, CME(VOYO), HBO.GO,
MTG, SIEMENS, ServusTV, ShowMay,...




Smart TV/HbbTV » Challenges

* SmartTV:
— Fragmentation
— Application lifetime
— Rapid application development

e HbbTV:

— Fragmentation
— Server side

— Monetization




Smart TV » Fragmentation

 ManyTV vendors

* Different approach to platform-based features
— Player/DRM/4K
— Keyboard
— Storage
— Multitasking features
— Resolution (HD/Full HD)
— Platform bugs/issues
— Performance

* [tis worse then 3 years ago




SmartTV #® Lifetime

* Long maintanence

* TV life time 6+ years, e.g. 700.000 TVs sold yearly
in Czech Republic

* We have to support TVs from 2012/2011

* Essential requirement: Having unified
code/solutions across applications




SmartTV ®» Answer is:
Mautilus SmartTV SDK™

* 5 years of experience
* New BSD license, GitHub, free support

HbbTV or SmartTV application
[
Modules
’ Locally stored data H Remote logging ‘ Application engine
’ Configuration H Unit tests ‘ : Scenes/snlppets
Application user-interface

’ Minimizer H Debug mode ‘

[

mautilus Smart TV SDK™

Application framework

. Virtual Focus .
’ Scenes H Snippets H keyboard handlin Subtitles

Remote Core Drivers (LG, Samsung, Philips, etc.)
console Storage H Player H DRM H Controls

Device firmware/OS
Webkit/Opera/NetFront/Android TV HbbTV Application manager
’ DSM-CC H AIT H Tuner H PVR H ‘
Vendor’s/OIPF AP ’ DVB stack \

Device hardware (System-on-chip)

Samsung, LG, Philips, SONY, Panasonic, VESTEL, Grundig Toshiba, Sharp, Xbox One, Arris, etc.




Smart TV #» Testing




HbbTV » Fragmentation

* Low-end DVB set-top boxes deployed
* Performance issues

* Need for analytics — 90% of viewers are using 5-
10% of TV models

 MPEG-DASH support missing on HbbTV 1.1.1
* Fragmented delivering path (DVB-T/S/C, IPTV)

* Solution?
* More devices for testing, more testing

* |nstallation of local DVB-T circuits to simulate real
conditions




HbbTV » Monetization

* Broadcasters do not have "always good"
experiences with OTT, their AVOD archives
already available on web/mobile

* Many AVOD services, FTA DVB channels
* Missing DRM
* What we could do?

— Monetize without direct payment (advertisements)

— Offer unique services, which cannot be done on other
platforms

— Customize while-label solution




HbbTV » White-label

 Make the investment low, but do not compromise the
quality:
* OPEX only, monthly payment: 179 EUR/channel
* Fastdelivery
 Comes with the backend development support

End-user devices

|

Varnish proxy

Administrator

Toung ropim
. v - !

Open.\/l.’N se.rver HbbTV web server 1 HbbTV web server 2 HbbTV web server 3
(administration) (primary)
T“““““I | T |
::::::::::::::::::::::::::_*"ﬁ ___________

APl layer:
Proxy server
E Source data

EPG Archive

News Teletext




HbbTV » White-label
customizations

WBC TV
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Thank you for your attention

petr.mazanec@mautilus.com
, @PetrMazanec
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SMARTPAGES: THE NEW WAY OF CREATING HBBTV CAMPAIGNS




Positioned in the heart of
digital media transformation
we realize award winning
products for the who is who



Positioned in the heart of digital media transformation we realize

award winning products for the who is who
TeraVolt — Business Areas

Product Management
Business Case
QA

Payment
Testing

< O n S u |ti n Portfolio Analysis Triggering
g ) Strategy Vod Service

. Technology Prototypes
_ T ——
Production and et~ - st
C re ati O n CONSULTING @
References - e P 4
: :A[: fl‘\/\,;’ EES xabeu.u\:;uis(mm vodgone ;ZC; Data CHEATION (\iji::nt
RedBull 7] Prosiebensats [Ty M @ Interaction
Awards :
Design
UX

Own ed - 6 . GD — e Y InfFormation Architecture
pTom
o |S: SmartPages @ @ f@t‘ Features
HBBTV SYMPOSIUM 2015, TERAVOLT

LONDON 2 EtecTRIFYING MEDIA



Engagement Is futures
currency — HobTV as an
approach to transform TV
viewers to engaged users



Strong growth in reachable devices & active HbbTV usage
Status and forecast HobTV in Germany

mConnected HbbTY device
m Active HbbTY usage (devices)

mEeachable user (red button)+

in million per month

15,3

5.9
2.b
PITERET [
2011 2012 2013

* on average 2,6 individuals per household (P7S1 survey)

HBBTV SYMPOSIUM 2015,
LONDON

3.3
b2
13,5
10,2
— [ |
2014 2015

16,4

2T

2016

344

21

2017

44,3

BE.5
B1.4
46.5
28
25,1

2018

HbbTV

.. 20E2h

TERAVOLT

ELECTRIFYING MEDIA



HbbTV

HbbTV is already used by most German broadcasters
Broadcaster and HbbTV offer by audience share in %, January — August 2015
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HBBTV SYMPOSIUM 2015, TERAVOLT

LONDON 6 ELECTRIFYING MEDIA



ProSiebenSat.1 achieves a CTR from an average of 0.84%
ProSiebensat.1 Click—Through—Rate Red Button Trigger

CLICK-THROUGH—-RATE

Max. CRT Red Button

@ CRT Red Button

Min. CRT Red Button

3,59

0,83%

0,27%

Success factors for CTR

Creative

HBBTV SYMPOSIUM 2015,
LONDON

5,40% 3,70% 3,40%

0,98% 0,77% 0,76%

0,21% 0,21% 0,25%
Content/Benefit Call To Action

TERAVOLT

EEEEEEEEEEEEEEEEE



Challenge: Scaling the
HbbTV advertising business
for broadcaster, agencies
and advertiser



Challenges scaling the HbbTV business

Improvments needed at many parts of the value chain

No Metric
Standards

Interoperability

HBBTV SYMPOSIUM 2015, TERAVOLT
[o] G

LONDON O  eecTRIFvING mEDIA




SmartPages enables simple
and efficient production of
campaign extensions for multi
screen use cases

10



SmartPages is a highly scalable platform for Q‘

addressable HbbTV campaigns &maﬂpages
SaaS tool for TV ad campaign extensions

efficient
ad creation
and improvement

platform
conformity

multi—client no
capability programming
structural process
benefits benefits
automated
testing and going
turn key live
solution
fast live
production
cost effective,
low entry level Embedded
price performance data
HBBTV SYMPOSIUM 2015, TERAVOLT
L O N D O N 11 ELECTRIFYIN G MEDIA



\
In a few steps to a publishable SmartPages campaign &mamoages
Process of creation

IIIII

Bz rah savee 2

p ,.----..llll“lllllll
.

HBBTV SYMPOSIUM 2015,
LONDON

. Graphic production

Upload into WYSIWYG
Editor. Buttons are detected
automatically by image—
difference—method and are
linked manually by the user.

. Automated campaign

verification and publication
on the system (Editor, Stage,
Live) — Create once, publish

everywhere!
Reporting figures are

available immediately.

TERAVOLT

ELECTRIFYING MEDIAl



Actual cases proof the power
of engagement — Best
practice campaigns from
German broadcasters

13



Commercial campaigns
Huawei at RTL2 and Tirol at ProSiebenSat.1 channels

HUAWEI

i

Entdecke Peine
Kreartirar—

LOW LIGHT

LICHTMALEREI

REGISSEUR MODUS

y
NAVIGIERE MIT DEN PFEILEN C
DIE FEATURES UND BESFATIGI

@ visit duration
51 seconds

HUAWEI

LOW LIGHT.
Es ist zu dunkel fir ein Foto? Diese Sorgen
machst du dir nie wieder: Mit Low Light
nimmst du auch bei schwierigen Lichtverhalt-
nissen tolle Fotos auf. Schau es dir an!

() CLIP HIER STARTEN

HBBTV SYMPOSIUM 2015,
LONDON

@ 5,2 Pl/visit ...

i

ZEITRAFFER

\

Zurick

ZEITRAEEER

Das Leben im Schnelldurchlaufl Nimm
beeindruckende Videosiim Zeitraffer auf und
staune tber die tollen Effekte. Oder lehn
dich zuriick und schau dem Gras beim
Wachsen‘zu

%) CLIP HIER STARTEN

Freut ihr euch auch

auf den Winter?

Skifahren

Ganz gleich, ob als Anfinger das erste Mal auf den Brettern
oder als Profi schon seit Jahren auf schwarzen Pisten zuhause
— Skiurlaubern bietet Tirol mehr als das Herz begehrt: mehr
als 80 Skigebiete, idylli i Gletsch
pisten auf iiber 3.000 Metern Hihe, maBgeschneiderte Ange-
bote fiir Wiedereinsteiger und gemiitliche Hiitten, in denen
Besucher kulinarisch verwihnt werden.

2 ik

)

14

Freut ihr euth auch

@ 4.4 PIivisit

@ visit duration

enDEN [l sTARTSEITE ] ZURUCK

59 seconds

1 IMPRESSUM 7 DATENBOMUTZ

vuLtsoneen [ AussLenoen [ sTARTsETE [ 2un0oK

|

TERAVOLT
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Editorial show related campaigns
Agents of S.H.|.E.L.D and Back to the Future Week at RTL2

Zum groBen Jubildum der legenddren ,Zuriick in die Zukunft“~Trilogie zeigt RTL Il im Rahmen der X
.Back to the Future“~Woche vom 18. bis zum 24. Oktober alle ,Zuriick in die Zukunft“—Filme. B“m\\\\

Zusatzlich erwarten den Zuschauer die Dokumentation ,Back To The Present” sowie ,L{ZFUTURF
passende Beitrdge zum Thema ,Zukunft” in ,GRIP - Das Motormagazin” und ,Echtzeit".

Nach TV-Ausstrahlung
auch online bei RTL Il NOW

DIE FREE-TV-PREMIERE BEI RTL Il
START AM 13. FEBRUAR, 22:15 UHR

WEITERE FOLGEN 1 @ [wowa |

RE. ‘
SAMSTAGS, 20:15 UHR Ol ie Yﬁm\\\\\
TOFUTURE

Start [ IMPRESSUM & DATENSCHUTZ ZUM TV START HE ZURUCK

@ visit duration @ visit duration
3:03 minutes 2:11 minutes

HERO ZERO

DIE
AGENTS

HBBTV SYMPOSIUM 2015, TERAVOLT

LONDON ELECTRIFYING MEDIA




Video driven campaigns and prototyping
Happy & Fit App at RTL 2 and prototypes

Fitness Workouts fiir Zuhause

Trainier mit der besten Fitness—Elite

Wekle dein
TraiuingSprepram®
=

Du fiihlst dict

0 IMPRESSUM & DATENSCHUTZ

RTL Il PRASENTIERT .

haft: Fitness

W ZUMTV ®E START

FITNESS

Quick-Workouts far Zwischendurch - § Videos

N o PR
- ! ) =
o WPRGSEU & SATONT? -

WZUMTV ESTART G ZURUCK

HBBTV SYMPOSIUM 2015,
LONDON

UT-MIX: AFTER-BABY, ARME, BEWEGLICHKEIT & VIELE:

@

Sexy Anms: Dein Workout fiir
schlanke Arme und eine straffe
Brust

(©) zuraek zur Video Dbersicht

GEWINNEN SIE EINE REISE
MIT DEM BMW X4 DURCH OSTERREICH!

16

J JETZT KINOS FINDEN
MIT DEINER PLZ

CinemaxX
Kino - Dammtordamm
040 80806969

Abaton Kino Hansa Fil
Kino - Allende-Platz Kino - Alte
040 41320320 040 8080¢

<{INO SUCHE

TERAVOLT

ELECTRIFYING MEDIA



Wild Island prelaunch campaign
Lead to very good 17,9% share 14-49 and 10,0% share Z3+ on first episode

Bl Jetzt RED BUTTON driicken
b : ) SONNTAG 811, 23:10 Uhr m\ DIE ABENTEURER

Jetitl schon , ¢ ab MONTAG, 911. taglich ‘
exklusive 1 - g um 22:15 Uhr auf ProSieben .

| A
First Looks! DAS PURE UBERLEBEN

14 ABENTEURER. ik o =—4 == ‘ 4 Alexon, 38
1INSEL. _— - X P e O e Berlin
> b " Tanzer

"Ich habe das Herz

WI&S} iSL&H : ; ‘ : AR ‘ i‘ (3% \ \ am rechten Fleck" }

W #wildisland

NOCH 4 TAGE

SONNTAG 8.11. 2310 Uhr auf ProSieben
Ab MONTAG 9.11. taglich 22:15 Uhr auf ProSieben

. Display 0.66% CTR. Startbar: 13.28% @ Visit Duration 1:41 Min @ Visit Duration on microsite
@ Clickrates oTR

HBBTV SYMPOSIUM 2015, TERAVOLT

LONDON 17 ELECTRIFYING MEDIA




CONTACT

e

L l__..‘-.l.L -
o v L

TeraVolt GmbH
Lagerstral3e 34 A
20357 Hamburg

Oliver Koch 10.450

Office: +49 40 298 677 20
Mobile: +49 170 588 088 1 Employees Major Costumers Cups of Coffee p.a.

o.koch@teravolt.tv

HBBTV SYMPOSIUM 2015, TERAVOLT

LONDON ELECTRIFYING MEDIA
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LA TELEVISION CHANGE DE DIMENSION

Status of HbbTV interoperability
in France

Filas December the 9t 2015

© -
.

& Cartesian

www.cartesian.com - famcom be

Copyright © 2015 Cartesian Ltd. All rights reserved.



& Cartesiarn’
Objectives of the study "= farncombe

= Since 2005, the HD Forum has coordinated the stakeholders of the French TV market for the adoption of new TV
technologies and standards, and has facilitated the evolution of the French TV ecosystem.

= |In 2012, the HD Forum has initiated the TNT 2.0 specification along with a set of tests to help develop added-
value services together with a framework for interoperability.

= Three years later, in 2015, the HD Forum has appointed Farncombe, now part of Cartesian, to :
= Undertake a detailed assessment of the interoperability within the French HbbTV ecosystem;
= Examine the results in comparison with other HbbTV markets;
= Analyze the causes for the existing interoperability issues;
* Propose some recommendations to improve the overall HbbTV interoperability in France.

= The outcomes of this study are :
= A long-form report (60 pages) in French

= A short-form report (20 pages) in English. The HD Forum is looking at the option to give access to that version
to HbbTV members.

Confidential and Proprietary — Copyright © 2015 Cartesian Ltd. All rights reserved.



& Cartesian
Interviewed companies "= farncombe

Farncombe has conducted 34 interviews with a wide range of players involved in the HbbTV ecosystem in
Europe and in Australia.

""" Application ~ Broadcasters&  Technology .. . " institutions&
Manufacturers J

developers ) Operators ) providers ) ) Associations

e T

ARD® N7 &
EAsceen)  ARD Wi | @G et
ar'l'ﬂ < eurofins ‘ CSQA

Digital Testing

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

Wilrrperts F'“"@ httv'// | SAMSUNG dlgltaluk
60 | Intertrust
8. sofic o) [l | KEEPIXO SONY |

4y ALLEGRO DVT

=. Microsoft TPV'S'@N huu' V

WLV meamm| g oeen IRT
QU TFI G | VESTEL @oid

L ) _ @ ) oo

Confidential and Proprietary — Copyright © 2015 Cartesian Ltd. All rights reserved.




& cartesian
Approach "= farncombe

|dentification of companies to be interviewed.

Creation of a questionnaire with specific questions per type of stakeholders.

Execution of all interviews. Special attention was paid to:
= The stakeholders’ approach regarding interoperability,
= The perception of the stakeholders about interoperability,
= The gathering of interoperability facts,
= The evaluation of the acceptability of possible solutions by the interviewees.

Analysis of all information gathered during interviews,

Drafting of report, including a list of possible solutions to improve the HbbTV interoperability in France.

Following this study, the HD Forum will further investigate the opportunity to implement these
proposals.

Confidential and Proprietary — Copyright © 2015 Cartesian Ltd. All rights reserved.



& Cartesiarn’
HbbTV initiatives for compliance and interoperabillity "= farncombe

Since the early days of the standard, the HbbTV association has committed to provide the means to favour
the receivers compliance and the overall interoperability.

| \ \
o/ —

v—[ test logo a@g® o rk
‘./: suite policies IT shop

\ J \ J \ /

Confidential and Proprietary — Copyright © 2015 Cartesian Ltd. All rights reserved.



& Cartesiarn’
Other initiatives for compliance and interoperability "= farncombe

Individual actions in favour of compliance and interoperability are developed and promoted towards the
HbbTV community

TNT 2.0 tests developed by the HD Forum have contributed to extend DASH and
DRM testing.

TDT Hibrida has provided a set of tests on the application life cycle and audio
formats.

The IRT offers a portal for HbbTV developers (Wiki).

L .
..:: cu |’0f| ns II!T Both the IRT and Eurofins Digital Testing offer HbbTV code validators.

m-)\/peffs MIT-xperts provides sample HbbTV applications.

At‘gs Atos has developed a plugin for Firefox that allows to display an HbbTV
application (FireHbbTV)

ARD@ II.T IRT and ARD are currently developing an application framework to improve the
A quality and lead time of HbbTV application development.

Confidential and Proprietary — Copyright © 2015 Cartesian Ltd. All rights reserved.



& Cartesiarn’
Challenges for HbbTV interoperabllity farncombe

HbbTV specification initial publication

O HbbTV specification approved by ETSI

HbbTV official Test Suite approved

L
AN

©

2009 2010 2011 2012 2013 2014 2015 2016
10
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& Cartesiarn’
Challenges for HbbTV interoperability "= farncombe

= The official Test Suite for HbbTV 1.0 and 1.5 has been approved more than 2 years after the release of the
specifications.

= The earliest HbbTV-compliant terminals have been deployed before services were actually available.
= As for any new technology or standard, application developers have to embark on a learning curve.

= Most products do not bear the HbbTV logo. Thus, they are not constrained to successfully pass the full
official Test Suite.

= By definition, interoperability remains in an unstable equilibrium as applications change over time, new
applications are deployed and HbbTV devices are also updated. This requires a sustained effort from all
stakeholders.

11
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Explored HbbTV ecosystems

Prime mean
for TV reception

Nb of households

Nb of HobbTV devices

Estimated nb of active
devices

HbbTV launch year

Local specification & profile

Actual use of DASH by
services

Actual use of DRM by
services

Number of channels carrying
HbbTV services

Certification

Certified terminals
whitelisting via embedded
certificate

Local interoperability events

Facilitators, industry or
certification bodies

Status of interoperability
perceived by market players

Confidential and Proprietary — Copyright © 2015 Cartesian Ltd. All rights reserved.

NG - ®
4 Cartesian

| ]
farncombe
Germany Australia Spain France UK
Satellite, Cable DTT DTT DTT, IPTV DTT, Satellite
39M 9M 17 M 28M 28 M
16 M NA 3M 46 M i
(Q2 2015) (Q3 2014) (Q2 2015)
12 M 15M <1M -
2013 2011
2010 (IFA) 2014 2014 (TDT Hibrida) (Roland Garros) Oct. 2015
FreeviewPlus : TDT Hibrida : TNT 2.0: FreeviewPlay :
HbbTV 1.0 HbbTV 1.5 with HbbTV 1.5 with HbbTV 1.5 with HbbTV 2.0 with
Marlin or PlayReady Marlin or PlayReady Marlin or PlayReady PlayReady
No Yes No Yes No
Yes No
No (Marlin & PlayReady) | (Marlin & PlayReady) ves ves
BBC, Channel 4,
> 70 6 15 15 Channel 5, itv
No FreviewPlus TDT Hibrida No FreeviewPlay
Certificate delivered
- Yes - Yes
but not used
Yes Yes Yes No To be defined
IRT, Deutsche TV- . TDT Hibrida o
Plattform Freeview Cellnex Telecom HD Forum Digital UK
Good Good Good Average -

12



& Cartesiarn’
The French HbbTV landscape "= farncombe

= France as well as Germany have pioneered HbbTV services (example: the Roland Garros application by
France Televisions in 2011).

= French broadcasters proposed innovative and ambitious services such as MyTF1 VOD, Start-Over on
France Televisions (Salto) and LCP-Public Senat, Multicam application during sports events on France
Televisions.

= Technology-wise, France has been the first country to use DASH and deploy DRM within HobbTV services.

However...

= France faces an important fragmentation of the TV reception modes (DTT, IPTV, Cable, Satellite) where
only DTT and some satellite networks carry HbbTV services.

= The offer in catchup services is richer on operator boxes than on HbbTV services (for economic reasons).
= Limited coordinated communication towards the general public on HbbTV services, resulting in a lack of

consumer awareness.

13
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& Cartesiarn’
Main interoperabillity issues reported in France "= farncombe

Application execution & Ul issues:

= CSS : often used in a non-compliant manner by applications, leading to different terminal behaviours.

= Cookies: before 2013, the support of cookies was not always correctly implemented within terminals.

Video-related issues:

= Video object :

— Non-deterministic behaviour when instantiating the A/V player (in particular when codecs are changed).
— Implementation of event notifications are not always fully compliant with the specification

= MPEG-DASH streaming :

— Multi-language, especially on-the-fly language selection is not supported well
— Subtitles (not specified by HbbTV 1.0 and 1.5)
— Trick plays are not supported well

DRM-related issues:
= Some terminals don’t support 16 bytes initialization vectors.

= An ambiguity of the endianness of the DRMSystemld has led to implementations which are incompatible with
each other.

Confidential and Proprietary — Copyright © 2015 Cartesian Ltd. All rights reserved. 14



& Cartesiarn’
Analysis of causes "= farncombe

= Some developers, with good expertise in Web development, but less familiar with HbbTV specificities, first develop
a Web application, and then modify it until it operates properly on the set of terminals used for validation. This
leads to non-compliant applications, prone to later interoperability issues. This approach tends to rarefy.

= Applications are sometimes tested against an insufficient number of terminals.

= Upstream collaboration between broadcasters and manufacturers is sometimes too limited (France under-
represented in interoperability workshops).

= |nsufficient market-specific testing of terminals with deployed services.

= Lack of maturity of the whole industry regarding MPEG- DASH. The HbbTV DASH profile does not specify how to
implement subtitles or trick plays.

= Difficulty to reconcile all DASH profiles. Generally, the HbbTV DASH profile is not supported by all DASH
packagers. Service providers aim at minimizing the number of streams generated for all the targeted platforms,
which is challenging for HbbTV devices.

= Access to DRM integration guidelines is sometimes too challenging.

15
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& Cartesian

Lessons learnt from other markets "= farncombe
Australian, Spanish and German examples tend to show a number of factors that lead to
a virtuous circle of better interoperability.

Good communication &

Investment in cooperation between all
market-specific stakeholders
testing.

\

Communication on

Participation to HbbTV and services
interoperability workshops. towards tgle_ general
Improved pubfic.

interoperability

HbbTV considered as Consumer
a TV purchase awareness.

criterion.
~ Increased level (

of usage.
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& Cartesiarn’
Possible actions to improve interoperability in France farncombe

= The study concludes with a list of actions, that may be undertaken to improve interoperability.
= These possible actions are classified by categories of stakeholders. There are actions for:

— Application developers,

— Broadcasters,

— Terminal manufacturers,

— Dash Packager vendors,

— DRM vendors,

— A coordination entity (e.g. HD Forum).

= These actions have been listed extensively to feed the thoughts of the HD Forum, which will decide their interest
for the French market and their possible implementation

Confidential and Proprietary — Copyright © 2015 Cartesian Ltd. All rights reserved. 17



’ & Cartesiarn’
What’s next? ““farncombe

= |n many countries, HbbTV is key in broadcaster’ strategy.
= TV manufacturers are all investing in HobTV that is fully part of their SmartTV product line.
= The French market will grow by 2 to 3 Million new HbbTV devices every year.

= HbbTV may soon enable the largest TV/OTT platform, provided that interoperability is properly managed.

It is up to the HD Forum to decide what to do next...

18
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HbbTV Test Suite

The foundation of interoperability

lan Medland, DTG Testing

Chair of HbbTV Testing Working Group
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Conformance testing ~ Dia

Are you the one?

150+ FreeviewHD tests

2 passed without retest




HbbTV test suite DIG

lesting

Why do we need it?
What is 1t?

How Is it made?

How is it used?

How can | get involved?



Why do we need it?  DIG

lesting

* Minimum interoperability standards on
which to build services

* Industry specified, reviewed, approved and
maintained

» Basis for all platforms using HbbTV

— Often with local additional test requirements



What is it? DIG

lesting

e Over 950 Test Cases

* Provides wide coverage of the HbbTV
specified and profiled APIs and content
formats

» Designed for automated execution and
results submission



HbbTV Test Suite number of test cases
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How is it used? DIG

lesting

 Typically manufacturers can self-certify

» Registered Test Centres
— Independent conformance testing
— Currently five registered

» Manufacturer testing
— Integrate with development and QA processes



* HbbTV logo

 Platform operators
— Evidence of testing
— Spot checks






How can | get involved? glG
ting

* We rely on continuous involvement to
enhance the product

» Feedback from application authors and
platform operators

— Interoperability problems
— Scenarios or test case implementations




How can | get involved? glG
ting

Review test cases
Testing events
Contribute on the mailing list

Working Group telco every 2"d Wednesday
afternoon



s s e o i
= eurofins SmPposicy
Digital Testing gth 9th December 2015
______________________________________________________________________________

HbbTV App Testing- Challenges and
Solutions

BOb Ca m pbe" CTO Eurofins Digital Testing




& eurofins About Eurofins Digital Testing
Digital Testing

* The Leading Digital Media Testing Company

* ISO17025 Accredited

* 162 people in UK, Belgium and Hong Kong

* Formed in June 2015 combining Digital TV Labs and Testronic Labs
e Part of €5billion Eurofins Group

 HbbTV Board Member and Registered Test Centre

* Main contributor to HbbTV Association Official Test Suite

e Built test suites and run test services for France TNT2, Spain TDT, Germany
Media Broadcast, Australia and New Zealand Freeview Plus and Freeview
Play

DITCIRVNE® TV LABS 3 Testronic
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Digital Testing
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“OLD WORLD”

Proprietary Middleware
Operator owns STB
Interoperability by heavy testing
Head-end “camping”

Small number of devices

HbbTV Challe

Connected TV
Operator/Broadcaster

-
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Y
B g o=
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“NEW WORLD”

Lots of different devices
Typically Horizontal market
No control of platform

Interoperability challenge
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& eurofins What is Interoperability?
Digital Testing

I
* HbbTV’s big advantage is many devices

 HbbTV big disadvantage is many devices

* Interoperability means:

* Same App works on all devices

* App developer writes app once. No “If device = x do y”
* App developer does not need to debug the TV

* App developer can update the app with confidence

* Interoperability means:

* Lower costs of app development
* Lower costs of manufacturers

* Lowers churn

* Consumer gets what he expected
* Happier customers

* Reduces time to market

Things just work!!
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& eurofins | . Manufacturers -Jekyll and Hyde

* In many markets manufacturers are under no compulsion to run the
HbbTV Test Suite

* Some national/operator platforms enforce testing & certification,
including apps.

* Dr Jekyll Manufacturers

e Care about brand and quality
*  Will run and pass the HbbTV Test Suite
* Also do their own App testing

 Mr Hyde manufacturers
* Low margin and costs
* No thorough HbbTV testing (recent test >40% failure rate)

e Common Issues —DASH, Ad Insertion, GIF animation and general performance,
DRM, state transitions

* Conclusion:
Devices are very variable!



«* eurofins TV App Ping Pong

Digital Testing

App Developer: Is
my App or is it the
TV?

TV Manufacturer: Is
my TV or is it the

App?
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s eurofins - | Manufacturer Perspective
Digital Testing

*  Some apps
* don’timplement the spec correctly, or do things not included in spec (e.g. downloadable fonts)
* do things in spec not well covered in HbbTV Test Suite (e.g. stateful applications)
* depend on wider eco system (dynamic content from multiple sources, CDN for video etc)

* Security: increasingly high profile and a major concern for consumers.

* Can and do test against apps
* inrecorded streams (not necessarily current — what if they change) coce
* sometimes live (if not geo-blocked or whitelisted...) Dga??
* e.g. Eurofins Ligada iSuite comes with a Live app test suite foerbT\I/ e

* Manuf. end up doing a lot of debugging e.g. (among others)
*  Wrong mime type in HTTP response header from server
* Incorrect (missing?) error handling, leading to applications hanging
* Application not XHTML compliant
* Failing to stop broadcast video while playing OTT content
* Incorrect use of SetFullScreen() APl when app launches, giving incorrect aspect ratio for broadcast
video
* Applications requesting more keys than necessary on start-up
* Error on web server meaning that broadcast video was completely covered by a white square

* If problems can’t be resolved then blacklisting (by app, or tv) = lost revenue



oo CU rofins HbbTV White and Black Listing
Digital Testing

e App can conditionally run on devices
* Device can conditionally run apps!

. beTV app can access UserAgent String
Different HbbTV versions support
* Reject untested devices
* Different app version for low end devices :
* Reject known problem devices %
* BUT not as robust as using device certificates

* Device certificates
* Device tested and certificates enable access to the platform

e.g.
5 :FreewewPIQ
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& eurofins HbbTV is not just HTML on a TV
Digital Testing

HbbTV is a sub-set of HTML5

HbbTV has API extensions

AIT Stream Launching
DSM-CC Apps

Restricted Memory footprint
Life cycle management

Performance variation of
platforms

Operator mandated optional
functionality

HbbTV 2.0




<= eurofins . .
Digital Testing HbbTV App Testing Options

e Standard Web HTML App test tools/approaches don’t work
* No WebDriver support
* Need AIT Stream launcher
* Unable to test stream dependent features
e Automation hard: IR blaster, screen capture and analysis

 HbbTV Application Testing Approaches
* Do nothing — let the customer find the bugs ®
e Use a PCsimulator
e PlugFests
 Manual testing “receiver zoo” and Live App test suite
e Black box testing — S3 type automation
 Static analysis testing
e Software instrumentation tools




<% eurofins

Digital Testing PC Simulator

 Run HbbTV app on PC adapted browser

* Eg Mozilla plug-in FireHbbTV from ATOS
* Disadvantages:
* Test platform is not the same as deployment platform(s)
* Some APls/capabilities not implemented
* Unable to test stream dependent features
* Risk of false positives and false negative test results



& eurofins HbbTV PlugFests
Digital Testing

 Run by HbbTV Association (and others in
country)
 Open to non-HbbTV members
e Variety of participants
 Manufacturers
* App developers
* Operators/broadcasters
e Service providers
e Particularly good for early access technologies

(eg HbbTV2.0)

Also
* Wiki resource for app developers:

e http://www.hbbtv-developer.com/site/wiki/index.php/HbbTV Wiki
 HbbTV “Improving Interoperability Task Force”:

e https://member.hbbtv.org/kws/groups/IITF



http://www.hbbtv-developer.com/site/wiki/index.php/HbbTV_Wiki
https://member.hbbtv.org/kws/groups/IITF

& eurofins Static Syntax Analysis
Digital Testing

 HbbTV Application Validation Tools

— Static syntax web tool

— Check that applications are only using HTML/JavaScript/CSS which is
supported by the HbbTV Specification

— Checks usage of OIPF JavaScript APIs

— Checks that any files, including media objects, referenced by or
contained within the application are accessible

— Free service
— Eurofins Validator http://ligada-validator.com/
— |IRT http://hbbtv-live.irt.de/validator/




<= eurofins HbbTV App Testing Zoo
Digital Testing

e Single site for HbbTV device
testing

e Check App on wide range of
devices and debug

 App developers and
broadcasters typically have mini
Z00

 Eurofins has a large ‘zoo’ of
HbbTV devices —iDTVs and STBs




<= eurofins

Black Box Testing

Digital Testing

Automation Testing for STB and iDTV

e Uses HDMI and screen capture

 OCR and image recognition

* Advantage: non-intrusive

* Disadvantage: High capital investment

* Typical test case costs $300+ each to develop

Example: Eurofins TestWizard

e ScriptStudio productive scripting environment
* RobotManager for test execution control

* Integrated script debugger

e Platform and Device independent

e Detailed reporting and logging

e Multi-device scheduling
e Used by Kabel Deutschland



> eurofins . | Instrumentation Test
Digital Testing

e
Problem: HbbTV Application Testing is largely a manual exercise
* Most TV device browsers don’t support WebDriver
e Standard HTML test tools such as Selenium don’t work

Solution: Sengo HbbTV App Testing Tool

* Instrumented approach

* Intercepts URL and adds test agent to HbbTV app

.. * No specialist hardware needed and low cost

Sengo * Test across multiple platforms quickly and easily

. * Works on any app (live, in development, locally served or public)
e Can analyse DOM to check app execution, performance, player state...
* Uses web and mobile industry standard Selenium test script
* Pixel level image capture and analysis not yet supported

http://www.eurofins-digitaltesting.com/test-tools/sengo/




<= eurofins

Digital Testing

Sengo Server

[ )
S @
engg

nooi v

HbbTV App
Web Server

1

See our demonstration!

Sengo: HbbTV App
Automation Tester

Client

( Sengﬁ. \

\V

N
. A
— PP

No IR Blaster,
No image capture tools
required = robust

<

> mnooi v
»

DVB
e
Modulator e —

N

Selenium
Test Script

HbbTV
Device

Uses Selenium: scripts may
be written in many languages

v

Ruby
pg%on JS ﬂ etc.

JavaScript



«> eurofins Contact Information
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Elaj;afe”r]:egldgjtal Testing UK @ www.eurofins-digitaltesting.com

|L5:‘Or|\ls\/teorI CB:E;S:{[ |§Aét’r66t, @/ digitaltesting@eurofins.com

-LI-JEX[?- (j‘- 7K9| n8g9d60 ]r_r(])O 3 @eu rofinsdigitaltesting

m /company/eurofins digital testing

Eurofins Digital Testing HK

Unit 609, 6F, Lakeside One,

8 Science Park West Avenue,
Phase 2, Hong Kong Science Park,
Shatin. Hong Kong.

+852 3426 9695

Eurofins Digital Testing Belgium
Wetenschapspark 7

B-3590 Diepenbeek

Belgium

Tel: 432 11 303 600
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Designing a Conformance Framework for Freeview Play

Alex Russell — Head of Conformance, Digital UK

December 2015

:Freevuew digitaluk



Why design a conformance framework?

“When you decode the world with design intent in
mind, the world becomes kind of magical.”

- Roman Mars

:Freewew digitaluk
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Why design a conformance framework?

~15 x 8

manufacturers

+12

people
supporting it

:Freewew digitaluk

people involved in
testing each device

+3 +1

people from FVP poor sod who has to
running it explain it to everyone

At least 1 3 6 peoples’ lives made better

58



Why design a conformance framework?

“[the purpose of design is] making life better and
providing joy.”

- Roman Mars

:Freewew digitaluk
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Making life better with a conformance framework — where to start?

FreeviewHD HbbTV

oo ..
BRAE iPlayer @. %’” nemun@
@
EPG Other Stuff




Making life better with a conformance framework

FreeviewHD
o
@
o
®

ripui v

EPG

Stuff

:Freewew digitaluk

Testing area

Freeview HD: D-Book
compliance

Content Provider
Player testing

Platform Technology
testing

Metadata Delivery &
Presentation testing

Overall Product
Conformance Testing

Components

Existing D-Book

BBC iPlayer ITV&AI 4 Other Player
(CATAL) Player tests tests
HbbTV 8.0 + Part of Platform
add. materials HbbTV 2.0 Specific Tests

Interaction with Metad?ta
the MDS presentation on

Evidence & device
Submitted for assessment

uonesijdde AL
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Making life better with a conformance framework

* Documentation
e Organization of tests
 Conformance process

* Understanding tests

N

' Handling test challenges

S UIPFPFOIR
| * Enhancing the framework

:Freewew digitaluk
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The platform operators dilemma

Over time the target requirements for any

conformance framework will necessarily change.
- Anon.

:Freewew digitaluk
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The platform operators dilemma

You’ve moved the goal posts!

:Freewew digitaluk

- Anon.

65



The platform operators dilemma

|
v1.0 l vl.1 vl.2

ite A

v2.0

v2.1l

test su ‘ |

I
v1.0 jvli.l

test suite B

I
|
I
|Product A conformance

vl1.2

v2.0

|
I v2.1

I
I
I
jProduct B conformance

Early and open dialogue required with manufacturers!

:Freewew digitaluk



Self test vs independent test

TCA testing area

Freeview HD: D-Book
compliance

Content Provider
Player testing

Platform Technology
testing

Metadata Delivery &
Presentation testing

Overall Product
Conformance Testing

:Freewew digitaluk

2016

DTG Testing
& self test

2017

DTG Testing
& self-test

Self-test followed by
separate certification by
individual CPs

Self-test followed by
certification by an
Independent test-house*

Self test
& DUK Verification

Self-test
Self-certification
Sample checks by DUK

Self-test
& DUK Verification

Self-test
Self-certification
Sample checks by DUK

DUK & Freeview
review

DUK & Freeview
review

67



Providing joy with a conformance framework?

I’ll let you know ...

:Freewew digitaluk
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Automated testing
for everyone

Mirko Nedeljkovic



How it all

started
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Our device
situation



few test devices

customer expectations

device cost higher than project value



0O Q)
cCD

few test devices
customer expectations

device cost higher than project value



few test devices
customer expectations

device cost higher than project value



Sounds bad?
It got worse



wasted time and @2
overlooked bugs



@
A
il

not enough TVs
not enough developers
not enough budget



Fail #1

= inefficient



O ® O O O O O
2009 2014 2015



Something had
to change
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v Noor almost 1o

of d ovelopers

ProC-QSS

v Creating and
cases must not mqwm

developmant

v The suite m

Our requirements

[V]\/O(V‘QVV\'QV”L

w the QA
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skalls.

ust work on any
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V' Running the tests must be
fast

v Tests should be possible fo

run on remote devices.

v Tests should be possible fo

run on any number of devices
straultaneously.




First approach

Extensive market research



The result?

No suitable solution
on the market



Adapting an existing solution
for the web to HbbTV using
simulated user interaction



Lot of effort was burned
during the initial approach



Fail #2

Our adaptation only worked
on 6 out of 12 devices



Fail #3

Actual usage was
way too complicated



Valuable insight

never resort everything about
to simulation the enviroment
must be real



NOT SURE IF TO GIVE UP




Back to the
drawing board



Second approach

The app Is tested
on real devices



Input undistinguishable
from a real user



Tested and operated under
the exact same conditions
and manner as the
real user will



Hardware for IR
and alternative input
needed inhouse development






All software components
developed from scratch
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Success

HbbTV and SmartTV  Testing apps using No test scripting
devices supported real devices needed
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Automated testing of
Smart TV apps has
never been sweeter
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How does
it work



s

Playing and adding video to fav...

Hockey 2015 test

Object size test

Background color test

CzechTV HbbTV

Hockey 2015 test
sync Mode

Go to

Press | OK

3 | Press 8

i Y 4

If element(1l) has
background color =
font color = value
image | = 2 http '/ftd.mine
height | = | l4e8px
width = 258px
top || = | 293px
left = 638px

then  continue

Press  RIGHT

Press RIGHT

: Press 0K
Wait until | current location =

5.¢” .ageocenter?appi

Schedule

http://ftd.mineus.cz/videocenter?appid=76d8s..

B #rc 60

T6d8...

http://ftd.mineus.cz/videocenter?appid=T6d8..

(L]

Run with preview

€l

b


file:/Users/Kuka/Dropbox/Public/Work/mineus/suitest/symposium/suitest_demo_1080.mp4

The wait is over,
we are live!



Free trial access

Broadcasters and manufacturers
can get their hands on Suitest
for free for a limited time



Public version

We will soon
open the platform
to everybody



Test your apps the
sweeter way





