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Preface

1 Purpose

This technical report illustrates the technical situation of domestic and foreign terrestrial
interactive services and standard including the domestic standard, IBB (Integraded Broadcast
Broadband) service, the European service based on HbbTV, and the ATSC3.0 technical
situation in North America. This report was made up for promotion of domestic terrestrial
service for the future.

2 Summary

This technical report consists of the service situation of European HbbTV, the
standard of ATSC3.0 interactive service, the development and verification of
second screen service, and the analysis report regarding verification technology
based on IBB standard. In addtion, this report also contains technical documents
for the revision of IBB standard in 2018.
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Part 1. 78 X&MYS & & 2018 HbbTV &EXY &I 21
1 HbbTV 2@ R =2 NALYS S8

1.1 IZgA XAIEIS I HbbTV S&F (Z&tA TDF 01E!)
¥ TDF (Télediffusion de France) : ZAQ| TV/2iCIQ && L SAIAF 2EIDICIO

MBIA HE 2lAb 2018EFEH =& HbbTV H& /&S =

1.1.1 TDF 0|8 &EA&X
— Vincent Grivet : Vice—President, Business Development, Broadcast Division
/ & HbbTV 2| &
Fayssal Kartobi : Data and Advertising Marketing Manager, Broadcast Division
Thibaud Biatek : Technical Expert, Industries and Innovation Division,
TDF Technical Center of Rennes
Beatrice Lethielleux : DTT platform marketing Manager, Broadcast Division 2| 2%

- 9HUE 2 HD/SD HHEZ K&l 232 |RE dHM 22% AMEERE =X

1,639

million

Number of TV households
in the world in 2017

Asia-Pacific, 883 million TV HH

1PTV 16%
@Cable 45%
@Satellite 20%
@Terestrial  19%

Europe, 314 million TV HH

————————
IPTV 15%
@Cable 28%
@satellite  35%
@Terrestrial  22%

Source: IDATE DigiWorld, World TV and video market, December 2017
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<d8> =81 OtAIOF HYSESSSHSBE NEE=E
SRSE NEERE XL 52%, IPTV 55%, HOI= 9%, A4 22%
A4 WES 0lSots IPTV A&=5A X8 Al, NI =782 68%

DTT remains the first platform used by French households

Modes of reception of TV in French homes

TTIPTV ADSL Fiber Cable Satellite

3)

L N 7
37% %

12 17%

52%
I 36%
10%
6%
=

*Data on main TV are fssued from CSA survey * Audiovisual Equipment for Households ™

At least on
oneTV mp
2017 figures

=Y
Secondary TV (s) —
Base: ha

P
MainTv

Source: CSA T4 2017 & IFOP Survey for TDF, July 2018

& =]
HAAl, 22E XALD ESHES J|BIOZ AHIADN EASEI UAAD, =20
22 HAM/ER! 21001 D=8t Addressable 21028 E g =
— Broadcast
————=1

BROADCAST AD

(o)) U
Broadcaster ( Sales hause \@ Dynamic Ad Substitution
r'd

Broadcast = -
<Ag> ZEA HpbTVERS UWHZD & EEBIZD) 28
Live DTT

Head End sueamven: (( )) TV Receiver
ina

HbbTV APP
VAST »
()
'y

Playout
SCTE signaling

Broadcaster
Substitution Policy

<
Ad Server
< Tracking
§ TV monitoring
TOF DAS Dashboard TOF DAS Platform Services TOF DAS Test Suite

Substitutions Status
Adressable TV receivers

TV monitoring
.
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<AE> ZEA TDF HbbTVEl &1 Adtech AIAE R2HE
Lt & HbbTV 2&EQ! Vincent Grivet TDF EAIE 2 & MHIIXISl HbbTVel 2
S A" EX SN EFAZD, A7 OTT Jl=, voice control S &% HbbTVel

e
o

=

HbbTV 1.0 HbbTV 1.5 HbbTV 2.0 HbbTV 2.0.1 HbbTV 2.0.2

CEHTML mpeg-DASH WML HebTv  hll
Mty m®p A
. EBU-TT-D MHEG-5 ==
~3=marlin & o HLG
) tivion/

“5 = S

HFR

HbbTV Association| Copyright © HbbTV.

<JE> HbbTV HEE =2 AH =X
What's next ?

Targeted Advertisement

Engaged

ADB = application discovery over broadband

New OTT technology integration ( eg ; AV1, ..)
B2C features ( eg : voice control)
Possible - B2B features ( eg ; TA)

TBC

<JE> HbbTV &= LHIAS
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1.2 S XAOESI HbbTV S8 (S2 ARD 0/9)

1.2.1 ARD 0|2 &AXt

Uwe Barann : Leiter(2+&), ARD Play-Out-Center
Dirk Ludemann : Leiter(&+&), ARD Digital

Remo Vogel : Z2HE AX|ILIN

Sabine Wahrmann : CIESHEIZ/iITV OHLIN 2 12l

N\

J8> =2 ARD &

bl

FEl

0
o
om

1.2.2 =< 0ICI0 AIEZL HbbTV 2@ &
- HbbTV AHIA DJIBHOl &= Connected TV #=41012] 25 &0 Mct ARDE CHergt
HbbTV AHIA JHES =&otld JAUS

Connected TV —incl. via PC, Laptop, Tablet, Smartphone
Smart TVs and peripherals are more important for connection.
En
L]
451 4548 43
36,1 14,8 13.2
SUMME CONNECTED TV = 320 A
D,
: 17,1 10,0 31,9
PC, Laptop, Tablet, Smartphone 17,0 g8 m
Peripheriegerite 16,2 U 220
W Smart V-G 2 i A
mart TV-Gerat 45 95 " 11,8
2013 2014 2015 2016 2017 2018
Angaben in Protent: Al t4liti, Set-Top-Bon, 1  Streaming-Stick, " . ~falls nicht Smart TV
TV-Gerdt Gber PC, Laptop, Tablet, Smarnphone (neu seit 2016) an das Inte ngeschiossen; lalls nicht Smart TV- oder Peripheriegeddt
Basi: 38,157 / 38.557 / 38,899 / 38,076 / 38,306 / 8,697 Mio. TV-HHM in D hiland
= =\ ==
<> =2 Connected TV(ADIETY, PC, &E, EH=S&, ANEE) &
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DE 2 40902 HbbTV &= XaIet ALdLS, HOIS
Of HETZNHN Z2HAM MIBot) UAS

12001

== SoiA

Weitere HODTV-ADDS. wie:

BR Panoramabilder,

Mediatheken: ONE-, SWR-, WDR-mdr-, NDR-, radiobremen-, hr-, Bi Rundstho
Sendungsbegleitungen:

BR-, rbb-, SR-, Check Eins-, KIKA-Mediathek

Das Erste . Tatort", rbb/imdr/KiKA .Unser Sandmannchen’,
DGS fur Anne Will', ,Hart aber Fair” efe.

HbBTV-Untertitel

Visual Radio + Radio-Apps

MDR, SWR und rob

<JdE> =2 ARDS HbbTV App AHIA HE & &= &
ZADI0A TVIHE D QULIMES AECIY HAlo =) MWE=2 MEdt= ILS
(Internet Link Service)S SollAl &S L2 SAHE JIXls KA EHES B+
ol= OlOIB2IEE TVIE D LQLLLIME MHIAE H36tD JA/US. HWEE2Z, rbb
Berlin2Zt WDR Koln, hr, BR Fernsehen Sud, ARD-alpha®l 54 TVIHE0l MPEG
DASH &= Jl=g Sofl 2lole AEZY TVIHE 2 M2
1] ArDPOC - = “:l:“ .
\\
@ ) /Ay DVB \
e 1
s st
i
HbbTV
; Terminal
lni;lr)n:t/
<JE> ILS AE2Y TviE ¥ QUMY MblA A%
FBMF-TR-004



EE, ARDE NI4T A4Es Tl S22 SO0iA, HobTV ABIAS IPIIEH VOD
AERUS HEGts EHF0 SEZAEORO| MotE FHGtD UUS
™
/
f’artp\ ARD
R E:’»:‘;."::*"? Programm .
- J -daten
o o\ >
'*%/nbe@\ Nl - i
grednbremeno -ARD \—/ Ly 4
& Multi-Channel Multiformat \
S — Multi-Plattform " — Distribution
= ! PLAY-OUT A i
= o s Encoding
§ rbb® X (SAW) 4 +DVB-Multiplex
@ ENIX|
3 < { |
SR® ARD
— ‘ Smart-/ &
. HbbTV
;WR »/ Signalisierung
\

QIAROIYUE 222 S & Jf 2} XA0 OlLIZ KA XIS ARTRMES
Xgots 002, ENOZ HbbTVHAL QIE{ZEIS 360% HILIRE HMEdts

“Hyber360" %S
- EUS AHOH A& S8 =, 2t 010 AFEXS2 ARIEE Y =2J}
2lAADE OlLlel, EU 8HM2 R&D clAAE &8t HARIF ML) s H 2US

INTERACTIVE 360 @HBBTV
b

Ins Studio
von Zibb

ZHE HYBER360 (WWW.HYPER360.EU)

N
I
o
Vv
0
30
o
e
4
I8
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1.3 OIE2Ior NIAIErsSD H S8t (0|E2I0F Mediaset O1E!)
¥ Mediaset @ OlEc2I0F =IO AHESAF L 0ICIH I

1.3.1 Mediaset 0|18 &4 Xt

- Angelo Pettazzi : Strategic Marekting Manager, Mediaset Group and Co-Chair of
DVB CMTA, DVB

— Xavier Redon : product Manager, ellnex Telecom 2| 1€l

1.3.2 O|Ecl0F DICIH AIE I HbbTV 23 &
- Olf2|0F € Al, 288t 22 HD/SD LHHE 2 XA EHE0| 55%2 L& XAl -
KNATHOTTY) 55%, /A/AHOIS(DTH) 31%, IPTV(Broadband TV only) 14%

4 ™
9% 11% 14%

2017 2018 2018

mDTT Total*  m DTH Total* Broadband TV only **

Source: £ 2017 ITMedfa Consufting

<dE> 0IEcl0t YE=SHZE ANEER

0

- 0IEclOot R Xl&at XH‘—* HD 1204, SD 87JH(=2Z& MUX 3 <2 218 MUX H<2l)
- 72 ME EZ Al, X&n e - HD 154, SD 1084

Channels on DTT SD CHs HD CHs UHD CHs
FTA 87 12 -
Pay 21 3 -

<Jg> 0lgeclor Xgnt e =

1) DTT : Digital Terrestrial Television, DTH : Direct To Home
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2 2018 HbbTV AEXNHE =2 WS

MBI OHE22H01E 200 S

21.2 = LIE=N
- Day 1 (11/14)
e RN 2 2Y TV AIE &I =IHE HbbTV MHIA S &
* HbbTVE FOEX SO @ S 83 AEC=S
o AHIAF 2tA MDD - AIEXA ZEE D
J

- ZDOIX MDD HIELAY

[=)

==
(=]

ron

- Day 2 (11/15)
« HbbTVE E¢&t TV "HIX2LIA MDD
- HbbTVE S¢t 2=2E USAIE 2 S0 HbbTV &els Set 4&
s oS ZHE LHAIO0IHE <8t HobTVel JiXl S
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22 HEXNY HAMUS

221 PCS DHIYS 2EIX AHIEIH=s 258, TV 2E= AHIS A2QIcHs A&
- PC and moblle are gateways to
2000 increased TV screen* on-demand

P / viewing.
1600
1400 / « Consumers use mobile devices to try
1200 new services, transferring viewing to
1000 . the TV screen for intensive

i — / / consumption.

> Qut-of-home usage does not

___%//_ . e— compete with TV, but a new

o¢ audience opportunity.

@
3
IS}

Million requests

@
=1
5}

s
=3
S

N
S
S

= Mobile

EELENEEEER]

2018 2017

o

*TV screen viewing by smart TV, streaming box or games
console.

7

2012

R

2013

LR

2014

EELER

2015

kR

2018

Source: M5 Markit ©2017 1HS Markit

<J&> BBC iPlayere ClHIOIAY TVEEHI =X AH|

22.2 OTT W0l THE HbbTVe iSd=s =23t

Number of Netflix Subscribers in Europe from 2015 to 2021 (in Millions)

60 57

Z 40

=3

2015 2016 2017 2018" 2023

<J8> =8 DIUOAIE =L Ot =01 & old

FEES HESA 5 OTTY =88 &0l 20ld, JISHO t==otE XNAMLMSHS
2 US MBASS ol =g ez =FE
A M7X HbbTV dEZXge XNadlt SHS 28 Z= AHE XS0l 20184

TVE S8 AEAIZIES 57%= XHAl
=2¢gl 2EXJ} OtYl Long Form 2EIX AH|IAI2H0| 54% XtXl (26 Z=It)
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AELIYO 75%J}
Distributor)2| AE2|Y (348K

CixH e/

[
=

A THMVPD Multichannel

oy e

J

Video Program

Growth in Plays vs Q3 2017

MOBILE/TABLET

PC

TV =57%

(+9pp.)

of viewing
hours

|| 145% %
CONNECTED TV

54%

of viewing hours = Long
Form Content

75%

of streaming =
Virtual MVPD

Connected TVs deliver the best streaming experience of
all devices, and as a result saw a 145% increase in plays
while PCs declined by 18%.

Source : Conviva State of the Streaming Industry Q3 2018. Conviva scope is not exhaustive of ll video streaming ( eg Netfiix not included)

<A8> TV SH30AM 20old Sototd A= AEe|Y D OTT EI= AH|
- Gtrivet 2/&2 ZEAISEXS0l MEHAAZ He{0oF StCH(“Broadcasters are not the
“born—-losers” of the change of paradigms”)D ZQist. XAL ZEHE AL XE9
Met2 OTTE HiA/Hote 2401 OtLiel, OTTE B0 et=(embracing) XS 2=
Broadcast(ers) are not the “born-losers” of this change of paradigms
* They (just) have to make the turn and adapt
+ embracing and (re) appropriating for themselves the OTT/digital
paradigms
* Not to replace their traditional broadcast proposal , to complement and
enrich it
These challenges can be met with HbbTV
<> OTTOl CHet HbbTVvel HESXM= et
- MEYE % 2F, O= AHIXS ERs TVIED HEE EE, TVRADI/AMSE
A, SEASL JIBHESE, M22 2 IS4 Addressable &1, 2 ?Ist £E0
ct= 6JHAl M& Ad0lEES ZHotd, HbbTV &FH0| 2 DIdsSS ZE80l g A
Olety) &H

The mission of HbbTV

Enriched TV experience for consumers
Open-standard

TV sets & STBs

Broadcast-rooted , Broadcaster friendly

New monetization possibilities ; addressability
Massive reach

<0®> HobTvel =g &2

Al
=

dole

11
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2.2.3 EF/OIN 2109 CIXNEZ210 MEiH 23 =20 222 HbbTV &g &1
A Addressable ADct) =
- Grivet 2/ &0 2222 HbbTV 3I&AF JI2E2 ZXIot] 220] HobTV &

—

&
A 2EANO
o — /1 /1 —

1L

=
...and new HbbTV Members

Lmlogic Google cineton

m Roku §Ky Sskyworth

Addressable TV

Replacement of TV ads on a targeted basis at the household level

Burnt-in ads

High income
household w/kids

Mid-income single
male

n

2.4 RegtEs EYHE FYS /st XIEH AMX : Operator Application (OpApp)

- X&T EHE JIBHHA LS HbbTV &E0| HbbTVe Sgs EHECZ9| =
£ 2o, ragds AsSEALL ADETVH WEE JAD K2US AIEIUS0| 22
ol JIYXF 22l ZH/"4& Jls S8 XIE6t= Operator Application (OpApp)S
HL AN 2SS AIEUEE2 Z2HE0D] |l HS AMEotD AUS
S0l, 2235 MIXSHH 028 SHO| HEHQ HES2 20t AUS
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No more “Honey Less hardware and

No more need for where did you hide bles, less hass|
ﬂ)?u rniture! the othe}:r‘ﬁg}ryote %?ld ?gafgesd €3§t§
control?

9-29

one-time

=T HbbTV OpAppl HES

o

>
alll
[

HS01J1 2loi IPTVAIZ X0l CHet eFE Xl SEIIA
o 2

High Positi i DAY AFTER TOMORROW:
; O st g Y SOkt Op App as integral part of every new sold web-
enabled TV set

O Low{er) development and maintenance costs

o Long-lasting penetration of new TV sets with HbbTV: -
2,0 standard

o Mid-term reach TOMORROW: IPTV offers in TV app stores

° Strong(er) competition in TV-App store

° High(er) cost for software development
and maintenance

TODAY'S CORE BUSINESS:
Media receiver

| )
‘

FUTURE: smarter, smaller and cheaper STBs

2.2.5 X&ht 20|12 25| Z2E o= KAIH/ESAH AF @ XAO HE OTT Al

- XAIH S AFRXISEDIel HEtoles RO B2 Q] @S EY 010 =82 0|2
8 H del, REE, YEzxA 5 22Y OTTAIEX=S A3 20 LMA
‘BHI=X IIY =0 - S0sE 2= DIIRE SHS/MUIAZ W0 - EEHE/N
HIA AlIE S8 o XaOH/EsS AFSXS0| HEscte 2H=x HE &0l HobTV
HF0l B ZS/FAote 2R0IRS

- DgAo AL, 20184 63 XAIESA FT(France Television), TF11&, M61E0I
HAENA 8t=2 “pooq”lt FASH XIAL HE OTTMHIA “salto” 1A E HAMD
EUAIE AFDIZ2 5210l M S0IA20, Bt &SAE2 FIt #0S Jltictn A
RS

- AHQIo ZRE YEAL RTVE, Astresmedia, Mediaset Espanaldt &g, 2SS AL g

OTTMHIA “LOVEStV'E HEMS
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A broadcasters alliance epfie

@ @ o

LLA/festv

A common service to enhance
Broadcast TV viewing experience
<> AH QIS WA 48 OTTAMHIA “LOVESHY”

J

V 82 2018E |8 TVOICIHE BstAIZ2] 4l MHIAZ “LOVESty” 2+ salto”
£ ¢gotll, HbbTV 2830l 0 = XL Hg OTTE 28 XEg Ags &g

[
N :
:‘ ‘: ;Freewewp\ca; : - I I 1
: tivuon!
2015 - HbbTV 2.0 : 2017 —HbbTV 2.0 2017 - HbbTV 2.0.1 + OpApp ?

= wesy [ AR =
W e $ s rve —— —
2018 —HbbTV 1.5 2018 —HbbTV x? : : New countries ?

Transition traditional Broadcast to “ Managed Broadcast Platforms”
Bridge Broadcast & OTT

HbbTV provides the technology foundation of these platforms

<> RE2 TVE HstAIZl iy S22 HbbTV AMBIA

- BEE2EH

HO

N 2E= o Al

!
O
_|
_|
1]

AlSHSE St= “pooq” Ol CHEH 2AI0| IR =US

2.2.6 MBEZESHYH GDPR(General Data Protection Regulation)3t ePrivacy <2
- Addressable 2= 2RAFCZ JHIFEE0| 2HOIH JIBteZ2 24 00F B2 &
BT =0tXID| 20, GOPRIF 22 JoIEEESY 2st=e FHI € &= US.
GOPRE JMoIEE =24 E00IH Jl=2 Z8s ZMLZ2 78 HAANES Y
& eS| 215t A= HOl
ASY P2 S 012 AHYUIIYEES ECZ SHie AT JA2LE, HbbTV AZEX]
g0lA= Addressable Z1Jt GDPRZ 28t AM&E3C REt= St == Ull=s 2
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= SAN= A&t BB JI8 MZHE AZel AUIAN Oiet Albiele D18 2 AX 8
AMAIE JI=GIU2H OIE HIE2Z 8% MHlA 43S ol 2R AlES Zelotd

1] 283, 22d, I, 43 "XAH 0IF L& EE(ATSC 3.002 MHlA 2 &
S Jls”, 2S00, M2034s, 20159 103

[2] t UHD ESG ¥ 1BB E& JI=", TTA Journal, Vol.167, 2016.09-10
[3] TTA: “XI& M UHDTV & &4 Z& (TTAK.KO-07.0127)", 2016.06.24

[4] TTA: “XI& I IBB MHIA (TTAK.KO-07.0128)", 2016.06.24.
[5]

[6]

[7

=]

Vi

]

> o O
oo T

=l

5] ATSC: “ATSC Standard: Companion Device (A/338)”, 2017.04.17
6] ETSI: “Hybrid Broadcast Broadband TV”, ETSI TS 102 796 v1.3.1, 2015.10
] OIPF: “OIPF Release 2 Specification Volume 5 - Declarative Application
Environment V2.0", 2014.01.24
[8] SI2YUSZ NS TAL “2017 AHIXHEHEZAF 20A7, 2017.12

3 &80l ¥9

3.1 ATSC (Advanced Television System Committee)

XHAICH &dHIE AIAEN 23S D= B, 10 AFEt JI01Eetel S92 2AMSHE
f5t By o BS NS SHOZ, 012 U9 MX, L L AY Y IAS0| XX
St IR 3.
3.2 DIAL (Discovery And Launch)

SH A2

NZAE A3l CIHIOIA (20 HAE A3Tel CIH0IA(TV)E Z M6t A
O

= UAESE ote Z2E=S.

3.4 1BB OHEeIAH0I& (IBB Application)
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IBB S 0IAM SEHes MHE2AH0E2z & HS2A0ELE 43,

3.5 A3 (WebSocket)
B2 M2 EAMH AOIN O MRz 2es HAIKE

I2ES.

4 2ol

A-ESG
AIT
AST
ATSC
DAE
DASH
DIAL
HbbTV
HTML
BB
MPD
UHD
VOD

Advanced Electronic Service Guide
Application Information Table
Application Signaling Table

Advanced Television Systems Committee
Declarative Application Environment
Dynamic Adaptive Streaming Over HTTP
Discovery And Launch

Hybrid Broadcast Broadband Television
HyperText Markup Language

Integrated Broadcast Broadband

Media Presentation Description

Ultra High Definition

Video On Demand
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5 HZE A3E MHIA R

20172 128 22H =20 00 501 ZFAl & 23 XNFG0ME K&l UHD &=
ANEE = Q0 =RUCH Eet N MilA=s 2018F 28 HESHSEH & 62 A0

EEZS UHDZ dSHCHH AMEXNS0AH 20 dZUe &= A

AT 3AF HESHN B0l UHD 2ItAHIA EIBIBHTIVIVA)E AMEXIS0] 01H 2H0l
Bz BX 28 I GA4ES TUAl BI(VOD)E Sdll AMERX AFE = JUEF MY
AE HMSotRUCH L&, SSASS XNAT UHDS JH=, EIHIBHTIVIVA) MBIA JHALS
SH AMEXE0l B0 O Helotl sS82Z UHD 250 2#0HE = Ues MZE A3
gl J|8t MBIAE Defstn QUL

K& UHDOMIA Zote MZE Adel MBlAgt 2EIL/EIER S el J1D1E Sl
TVe HS6HH FIOHECR B EE &= Us LS AHIAE Q0Iet. =, YA 2F
A JtE =528 Tve H B JIDJI(First device)0lL), RUIL/HES JIDl= & HM
JIJ1(Second device)2 2tF5t0d, MZHE A3J2I(CIHIOIA) AMHIACtD X&SHE 20
Ck. Ol SAIGHAH ATSC 3.0 EEWAM= TVE Primary device, 2HIY/EI=Z S22
Companion deviceZ &2|ot(d, ZIHLIA ATl MblAct) f2J[& it

S O KMol £&gotAE, AQEE, BHER S M2 ANE CHIOIAE MZE A3RS
2 2820l TVE AFHGIHA FII0l st AHSOILE X ZIl 20 S HE AIFE XL
ZR=z ot= 82 S£ MEot= sAI0, AIEX0IA TVe &SXES St H=3X0 F
2 259 SIIE R0ol)| ol g FZEH= A2z S)|gE d2E HBots
201 Jtsoll &CH £, 24t &2 stHUA 2Y &= HOe TV OASdiol2
OlSGtH 2 == A1, TV & AHE Al JIE 2I2HS S&t AEX LHOIEE 23, =
Ols S)2 2UtL0IA CHal XsHsr 2~ QT

S22 2OI0M MAE A8 MblAet 8 &= /A= “TVvel 2t J1J| 2t HS5HH =
&"0l= AMHIAS B2 0101 Y &M ot ULt WHEE2Z YouTube= DIAL 2
EZS ME0IH YouTube 2HIY HUA 22 UWERZ L0l EMot= YouTube TV &
£ 0t ASMAZ = UA2H, 2t HOUA s A=E D2 TVH 0148 GH]
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A&l UHD ZS0Me MZHE Adel MBlAZ RAFe 218S JHX LD JUCH DIAL 22
EZ= ME0IH 2t YoM TV HS EHotd & F, TVE AHZ &0t WebSocket
CZ HZEH =0 0lF 2HHY B0 TV & 2t A2 S0t MBIAE HZotH =
Ch. o= 2ol

5 & O AME LIES TTA NATH UHD %% SIIMHIA(BB) BEE
2|

H &AM =8 YouTube MHIASQ CHE EE2 TV A0l

= =0 OtLlch ZsYS S8 WS2AH0IE AIDEES

. Ol JIZES ACAP Jlgtel IOl &&s2l AITIIEH & AIDE

8 EIHIBHTIVIVA)S B XI&0b UHD &S AE 4 Al g38%s S
=3

AST(Application Signaling Table) 2 E 20t XIS 2 A& XHO

AERIE EEH RILAEIAN E2E = U =0

Oletgt EEiel &5 AMBIADE Jtsaldl OlseE Xl&lh UHD &E HE01 S0 &85 E=
ol ATSC 3.0 E&EsS J|Bte2 S0/l MEO0ICH. ATSC 3.02 JIES 2.0 EENHA
AEJRE MPEG-2 TS UHal, All-IP JIEte] && AAES JIge2 ot ACH el
HE S CAHARH RF I8 ¢S 1P J[BHe CIHY 2= ZEot=s MHIAIL S
tsotEE ZAHEUCH. £8 RIAHIA SHS2 S OFENA =20 g =¢l

] =L
ATSC 3.02 FItMHIA H2=0] ofd, 0101 F&0AM 45X ABlA S2 HbbTV 2.0
S TS0l WEB Jlerel TV hB213M0lE & MAS A3el HB2H0IE (20 0B
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6.1.5 AlIE 018 S

Pt 2 TVUHIA AE S 2208 328 AHZ FIIHCZ &6 MHE & 22
80 it AlE AP & AIE 242 MESthh 012 BI82=2Z2 AIE A2t & 3=Dt
22 AEXNANE DEs d30Us BHES 2 = UK ot Lo o2 SE=S
= B0 e 2] JAs g2 SES fd =28 = UAEE 4ot

6.1.6 2|22 JIs

Dotg B0 TV 8 2H HOE = 28I YUHA HE d8 € =8 X8 HES 2=0l
85TV 8ol E2gs 22U TV WA 2d APIE o 0. e &&2 Channel,

ChannelList ScHA9 methodS AtE5HL, =E9 REA LocalSystem2|
increaseVolume(), decreaseVolume() methodE AIZ2oIQCH & O XHAMSH 22 TTA

IBB 2= =AM E &otH =

6.2 MblA 28

Aol JIAE AR AMHIA AMAE RECE [OE 6]2 2CH

ANAEIS Y &5 & Z JiX2 &6 203, U Agent= &H MZHE 232 MHI
AN AMZ2ZE COOIHE 2clotl Z2c0IHENA ZES REST(Representational
State Transfer) APIE HMl&dt= WAS(Web Application Server)2 A& J|J] 88 &« 2l
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Z, ESG OI0IEH LOI0IE, &g 2el, AIE oo & 28 22, AIE 012 2 &%
218 M&Ect= iy T2 000

Agent= Tomcat £ Spring FrameworkE AI206t0d WASE RAGIE D CIOIEHHBIOIAZ
= ZHE OOoIEHolARl MariaDB2t NoSQL GIOIEHIOIA Rl MongoDBE AHESHRILE.
ANEIIDl 32 % ESG OI0IH, AIE Y B8 S UWRE2 OO0IeH= MariaDBOI M&
SRS AIE 018 ¥ &L 279 Z2 %2 UOIHE W2 XcloioF a3t 20
MongoDBOll M&ESIO 2el& Ct.

4K Encoder D¥EH Serv EI']
(BC) (BB J

TV App Server

~ S
R
Mobile App

Server

|

[A-ESG Server} [ Riiel P J
Server

(O 6) MIZHE A3El MHIA AAE 2EE

Agent

UHD TVOlEe XA IBB MBIA E=0 ek X &40 2A0A S&H6te B2t
Ee|3H0l& 2H(IBB Web Environment)0l EME0 A0, F=XIGHCHAIT 1BB EEQ
TV OHEcIAHOIEE HTMLS DJIEre] & HO0ICH MetM, SSZHAM MESt= AST et
TV App Servere URLZ MYatH TV E2IRX HE2IAHOE SAHNMAM Y URLO
Hdote FHOINE E0=H &0,

Est BB EENME TV Mg ¥ =282 AESSHHLE WebSocket 82 52 X3
= UETE APIE HSot] ULH HE =0 2oLl S&E = U= WebSocket URL
HME= MIME EF2I0l  “application/hbbtvcsmanager’?  HICIE <QLEREZLH
“getApp2ApplocalBaseURL” APIE S&35t0 JtH2 = UL

DHrY 2 TV ¢ DIADIXIZ & HECIAHOIES SH2E EEHIZ Y0l X
Lt DIAL Jls % OICIH ZdI0IHe Z2<2 UIOIEIE(Native) ZEE AIEE Z LI}
ololEcIE & &EHEfZ N0l ZIJACH DICIH Z2d0l0i= DASH(Dynamic adaptive

2
o
==
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streaming over HTTP)2 MPD(Media Presentation Description) 882& X3lold &t
= MASHCH CHer Xj&ator UHD g5l 32 HEVC HICIe ZEl MPEG-H 3D 202
DU S AlZ2ot=0l Btoll & ZHHE Qe 28 JIJI0MdE MPEG-H 3D @02 C2RE

Ol Ot& K&Kl =0tAl, Ol AIBABIANAM= =JHIotAl DASH ServerOf HEVC &
AACZ &=ct o= AISotRALE

Do B TV & 28 S&2 WebSockets Soll OIFOHXIXIE HE HIAIXIE =1 2
OOF ot=XI0l THolK= I1IBB E=0AM E2lotkl el =, JHE & 22 S&= &
HaE 2= Ndot= 20| 1BB HE2 EH0[1, &M =102 OOIHS 57, &
SO0l tHolM= 20 otk @Z=Ch 0l Z2MENAM= JSON SEEiE HAIKNE =10 &
H FEotf] =2 ZHILUA HAIKNE EUHE TVHA SEotES 240t REE
JsL2s 240 TV 28 HOES flet osts @F & =0, o5& ok, HE &
2 Y =285 LB RYE I SEH g2 28 MY F € S8 S0 UL

8]
HA] HSE, AsUA SIEAES i, sl el= a2 S, 2020 s, oot 280! 5| A, HoljH ws7|
S O] x| BHOp 802" SAH7t SopE RS LICE" “EM e Yol @apiE U 2l2|elo] MY SasH!” P2t S50k wgle? “2|FE niefet= FeiLich”

(O8 7) TIVIVA & 58 - MZHE A3l MHIA S8

6.3 MHIA IWE HAl
A

A&t UHD AAE A3l AHIAN et 22 20178 98 UHIEEE 2AHZZO0
N Z8 IBC 201704 &AIGHRCH 2l 20178 11E2RH BFE S880| S&ote

| 22K EBE ICT =8E c2X0A HAlGHAL2H 2018F 43 NAB
(Ol= ctAHIOIHA)MA & AISEACE

o

E= XN&alt UHD RIMHIA BEE=2=2 HolE Al

cal
Ch=0dl 2 2120 JLH €22 MZHEA

$0
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b OI2Q1 ATSCOIA H&ES ATSC 3.0

= Jls210M= =01 OXE TV &8 #23 HES
S0t = S XZALBHLE 2 B1OM= ATSC 3.0 2ItA

JbAHIAQ 2= RAS HYH5tD =&
=0l ‘ATSC 3.0 ABIA L2 AMHE(Service Announcement)’, ‘ATSC 3.0
LIS ClHIOIA(Companion  Device)’, ‘ATSC 3.0 2gtsd ZHEHIX

SHHSEHCH oFKIB 2 EOME ‘ATSC 3.0° E’COH (et 2Ns &8s M3

Ct. tetMd, & 20M0IM JlsotXl 2= W82 ‘ATSC 3.0° &

=]
—
D
-
Q
(@]
=
<
()

1] [ATSC] “ATSC Candidate Standard Revision: Signaling, Delivery,
Synchronization, and Error Protection,” Doc. A/331: 2017, Advanced Television
Systems Committee, Updated 13 August 2018.

[2] [ATSC] “ATSC Standard: Service Announcement,” Doc. A/332:2017,
Advanced Television Systems Committee, 6 December 2017.

[3] [ATSC] “ATSC Candidate Standard: Revision of A/338, Companion Device
(A/338), "S38-024r2, Advanced Television Systems Committee, 2 January
2019. (work in process)

[4] [ATSC] “ATSC Candidate Standard: Revision of ATSC 3.0 Interactive Content
(A/344), " Doc.S38-029r5, Advanced Television Systems Committee, 17
January 2019. (work in process)

[5] [OMA] “Service Guide for Mobile Broadcast Services,” Version 1.1, document
OMA-TS—-BCAST_Service_Guide-V1_1-20131029-A, Open Mobile Alliance, 29
October 2013.

[6] [ETSI] “Hybrid Broadcast Broadband TV,” Document ETSI TS 102 796 v1.4.1,
European Telecommunications Standards Institute, European Broadcasting
Union, August 2016.

[7] [CTA] “CTA Specification: Web Application Video Ecosystem — Web Media API
Snapshot 2017", Doc. CTA-5000, Consumer Technology Association,
December 2017.

3 &0l ¥9

3.1 ATSC 3.0 MHIA HHUSABHE ¢ E2

3.1.1 2HIX T JHE(Content fragment)
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OMA BCAST AHIA J101E Z2E[5]9 LHE ¢tEH 2Xlol= ATSC Z28 £= =2
S22 HA%ote MHIA OLI2AHEAAIN ATSC 3.0 Service Announcement [2]01
=& =IO ArgdE HI20l QUACH

3.1.2 AAZE T2 QHE(Schedule fragment)
OMA BCAST AHBIA JI0IE 24 [5]2 Schedule partOl HEdl= ATSC AHIA 2EI=X

2 O =
o 9& LHEZ

(210l = =D

ux

02
I'||'

AdlA P%ﬁEHEOID#, ATSC 3.0 Service Announcement
|oF XA StCY,

& ot
|

™

He
>

Hl
Uoll

—/ —

3.1.3 MHIA {2 A HE(Service Announcement)
ATSC AMHIA & 0|2 Jisst 2= 28 38,

3.1.4 AHIA T2 )HE(Service fragment)
OMA BCAST MHIA JI0I1E 24 [5]2 AMHIA HHEHO| sHEdl= ATSC MHIAZE &9
AHIA HHURABHE(ATSC 3.0 Service Announcement [2]0 &Y= =D & X

=S
[
ZEh.

P
E

JO Qi

3.1.5 AHIA D10l =(Service Guide)
MEIA HURRAHE ZAl Jls.

3.2 ATSC 3.0 EIHLI ClHtolA 8O E2

3.2.1 2% 0H=2l30l& (Broadcaster Application)
KMSH Hols 20 3.3.38 &X. 25 HE2IAH0oIES Z2toloiel CIEoIA(PD) OF2|
BXHO | UHOINE M QANA HHSSEHL.

3.2.2 CD OHE2I2H0/&(CD Application)
Z2tolHel CigtolA & PDUIA & soles &S OHE2AH0IAD & &2
CIHIOI AN &sdle AZEQH BE5.

b= FIHLIA

ol

3.2.3 CD X (CD Launcher)
2Lt CIBI0IA A ZSst
Ol/q_J /\—|x| C]I/CCL Al

L =

Ir

L2ZEY N OHScAH0IE £= Z5=2AH CO =l

02
o T

= Cct
= o

3.2.4 CD Manager(CD Manager)

CD 8XH2Ao E4ES Z2|ot= Z2t0lH2l ClHIolALS P&, 2MeE ALY CIHIoIA
I, PD DIt Bt OHZ2IH0IAE0l CO OHEZIHOIEE AR, AIE L =4

I

3.2.5 AWMU CIHI0IA(Companion Device)
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LIS EX= Zetolfiel ClIHtolAR SAIGHH 2
O Zetoltel CIBFOIAN ME5=s 2=t S2Et

3.2.6 T2tolMal CIHFOIA(Primary Device)
T20|MHel =402 Z2t0lHHel 2EIXZE T AIStE O AF2EC 2 2AH0A =200
2l CIHIOIA 2 PDO AFEE ATSC 3.0 &Fgtsr ZEIX[3]2 =410 & HHSA A0

29 AsY sZotth

s

3.3 ATSC 3.0 &gt Zal

[
0K
2

It

3.3.1 OB 0ol HEAE AlATH(Application Context Identifier)
A

—/ —/
E AZEXEsE =410 2o HZE ZE HSclAoEu MBE

OHZcIZH0lE ZHE =
NS ZHote %6 URL IHEE O HE2AH0IE AEAE AHELN HBE
UK LS HSclANolE=2 & MHSclAHolE HEAE AEXNE HEE. Sl
Ol@ HEIAE MG} 220 e NS AteE A/331[1]1001 HAIL

3.3.2 J|& URI(Base URI)

\T}
0=
>

EAE | LHSl OOl HMAGH] fIcH LS 0HZ2IAH 0l
&0l AtEstE URLE =J| 2=2 XNE&tU. Jl= URLE2 HSc2lAH0l8 HEAE JHAl
el ool &M URLS &I floff TS &WUA URI 20 FItE0, g5 =23
Ol&0l CHoll H2l=l OHS2IAHO0IE HEAE AEXE JIBCZ =4J0 2o D=6t
M A

3.3.3 &35 0HE2IH 0l & (Broadcaster Application)

ATSC 3.0 HENAM &HE L= 2BZo=2 FXEE= HTIMLS 2AM (32 HIOIX & D
Eb HTML5, CSS, JavaScript, OI0IXl ¥ ZEIDICIH ARz 24E It 230 2&E
Jlsez, 25 ATSC 3.02 ZEADF MBetth 2E HS2H0lE=2 tats MHIAS
N&ote 28t & MHScAHolde 22U0HES JIsS 20Ietth. YSAIL DHF
oA & ZEQH MEGH| =201 220 0 ZHPE & HScAH0IES AHEEH2
ATSC 3.0 =&1D10l 2o #ES =0 2= HS2IAH0IE0 ol E=3t= APIE JHXILD U
Ct. 1 ZSAle OE AHE SEZET B8 = 8, 4522 E2EHES S8t
2E HS2AHO0IEW SN Hsotes & JIg 2M2 ZEE MSote &5 SclAHold
S ZEs @ HSeAHoEez 2¢ts = UL &S SelAHolds 24ote Y 23
2 & Az s Sol MEEHHU ROUTE Z=&E== Soff Iz Ex2=HA
Ed = UL

w

3.4 YER| HOIXI(Entry Page)
M SM HOXNEW ZE=dH0F o= MHE2IAHO0IE ASH 2o &EHEZ= =J| HTMLS
AN. dEZ HOIKl= HdEZ AN MY = otLIO|CE.

2

Rl
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w
w
(@]
<!
=
m Im
|>
Irn

2l (Event Stream)

OICI MIOYE LHOIAM o= BIAIXIO ZeteE ™™ DASH Al &
= =X HAIX Al2IXZE OJ0|&tCH O|HIE AEZIN ZEE OHEE= g HE2IH 0|
aipsl

250 CHoll Uistey &= AIEE = RULH

3.3.6 AER| W3IXI(Entry Package)

AEC MIIK= HE MHEclAHOIES JlsS F4ol= ottt Ol&ael mes ZEastCh
Entry PackageOll= Entry HIOIXIDJt & &0, JavaScript, CSS, OI0IXl ot & JIE 2
=Dt =ItE = UL

3.3.7 0220l HEIAE I Al(Application Context Cache)
OHE2IHOIE HEAE WA= =410 & AHE S&t 2M2S 2ol EZRCIHAES HE

O o

g +Zdot= HWEH AECIX SO iy EA=s WES2AH0E AHAE HAIE &
M MEAz F2et AME H56tXE, 0lX2 83X B2AE gt ez, iSelAHolE
ZHEIAE JHAl= 28 &S S0l HBE S EI%IOIH AHAE AETH oHE
etCt. ROUTEE Sofl dE&H e Wlle HEE HES2IAHO0lE AHAE JHAIE 2Hot=e

3.3.8 #41J|(Receiver)
2 Z MM =4ADl= diHsE A =4A1D] 2E

1o
S,
o
o
-
g
Ol
rir
021
2

3.3.9 &40 & AU (Receiver Web Server)

=0D| & A= AFZX HO0IMEDL HSclAH0lE HEAE JHAIN IHEH=Z & =6t
= ROUTEE Soil MBEHes WEH HAAE = UAs =HS MIcte =412 HEH
-8 R4,

3

3,10 2410 |IA3N A (Receiver WebSocket AlH)
AMZX HOIEEDN =41D10 Uist 20 &2otd =AJIHl 2ol Ma3&= st Jis
(@] A

= Mog = e =

— .

3.3.11 dHEA 41D 2¢

—

Reference Receiver Model)
Ol 2A0l XEE APl & S&Z2 g = /= MEHQ =4A1J| HXI. 0| 2M= &AH
(=]

S
=4 2 E L2lD| flet ZEo #EAH Sd= HAISC.

@
w

12 0l (reserved)
st HEZS AIE0HD| foll =2 o e,

3.3.13 KM 0ll0I™E(User Agent)
2=ADDF & HEXE 2HMGD dHEslse AZE/YNH. KM HOIEE= HTMLS, CSS
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9 JavaScriptZ SHAotD OICI0, BIAE 2 IS MG AR 45 X8 Of
QUL

AR E Bt E =

tol

3.3.14 &l OHZ2|3H0l4&(Web Application)
2 HE2IAHOIE2 URLES AIE256t0{ &l=S Sof Al

A6t
cHOIHE = AZEQ0= AIZEX HOIEEN 2o &2

Ol

= ZC20IHE/NME T2, 2
= Ct.

02

[

4 0]

4.1 ATSC 3.0 AMHIA HUBAHE &0

ABNF Augmented Backus—Naur Form

ATSC Advanced Television Systems Committee

[ANA Internet Assigned Numbers Authority

OMA Open Mobile Alliance

OMA BCAST Open Mobile Alliance Broadcast Mobile Services Enabler Suite
ROUTE Real-time Object delivery over Unidirectional Transport

SG Service Guide

SGDD Service Guide Delivery Descriptor

SGDU Service Guide Delivery Unit

XML eXtensible Markup Language

4.2 ATSC 3.0 ZIHLI CIHIOIA 2FO4

ATSC Advanced Television Systems Committee
AEA Advanced Emergency Alert

BA Broadcaster Application (PD Application)
EAM Emergency Alert Message

ESG Electronic Service Guide

CcD ATSC 3.0 Companion Device

HbbTV Hybrid Broadcast Broadband Television
HTML5 Hyper Text Markup Language 5

HTTP HyperText Transfer Protocol

JSON JavaScript Object Notation

PD ATSC 3.0 Primary Device

SSDP Simple Service Discovery Protocol

4.3 ATSC 3.0 &&tgr 2EI=X °F0

AEAT Advanced Emergency Alert Table

AMP Application Media Player

API Application Programming Interface
ATSC Advanced Television Systems Committee
CDN Content Delivery Network

CSS Cascading Style Sheets

DASH Dynamic Adaptive Streaming over HTTP
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EME W3C Encrypted Media Extensions

ESG Electronic Service Guide

HELD HTML Entry pages Location Description
HTML5 HyperText Markup Language, Fifth Version
HTTP HyperText Transfer Protocol

IPTV Internet Protocol Television

JSON JavaScript Object Notation

MPD Media Presentation Description

MSE W3C Media Source Extensions

OSN On Screen message Notification

RMP Receiver Media Player

ROUTE Real-Time Object Delivery over Unidirectional Transport
RRM Reference Receiver Model

SSM Service Signaling Manager

URL Uniform Resource Locator

W3C Worldwide Web Consortium

XML eXtensible Markup Language

5 ATSC 3.0 AHIA HU2ABE

HE g BEX U MUIAS G

0l 22 ATSC 3.0 ¢&0A MBDHU M3 e g 2=

O A2@= OOoIeH A0 ME Y2 Host ‘ATSC 3.0 Service Announcement’[2]
HES 43S

51 g

ATSC 3.0 AMHlA= SHehs AUCH Y&(0E 38 2/S= 2HY 8F)l B2
BN LU RILIHAEE SSCZ EE0IH &S UWEW B2 S A HEO
ool MBECtD JtESHCHMBIA HUSAHE Jls2 Soll ATSC 3.0 ABlA HMB3EX
= A0l MEot= ATSC 3.0 MHIAE dYE = A1, ATSC 3.0 0I2X= ATSC 3.0
MEIAE ZM3tD MHIAE HdEE = Uz SHAS MUIA JH0IEE JHsSSHA St
MBIA HUSAHEE= 2HI=0 e 890 28 T2 0880 g2 oy 2 AlZHol
st EE MB0tH, 2 &(captioning)el &M 02, interactive enhancements, BICI
Q@ #AI(3D, SD, HD, UD), LI &Al(Stereo, 5.1, 28), & FA(MSC1 HAE
S = 0I0IXl), 2H= 53, &2, 82 Jts8 QUL E™, UXi(alternate) 21 S At
g Jl2 4810 2= 5482 I8z ZHY Jls2 HM3g 4 UCHLATSC 3.0 A
HlA HURAHE EZEZS SG(Service Guide) HIOIE 2<, SG OIO0IE2 &5 A &
HE goz RHECY,

ATSC 3.0 AHIA & ZH=N st d2E HEEol=s O AI=Ee=s SG ZgiOYEE=
OMA Bcast Service Guide[5] =9 {0l Y2 J|8t02 &S HOIH SLS At
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FItE OI0IH 2¢ R4= OMA Bcast AIJ|0t2] PrivateExt R4 LHOI E2lE
O, MEZ2 240 st XML 29|10t 82l= ATSC 3.0 Service Announcement [2]2]
S5 A0 EAIE XML AJ[0F WM &2 = QUCH
ATSC 3.0 SG Zi0HE= MHIA ZD1HE(Service Fragment), AHZE ZfIHE
(Schedule Fragment), 2= Z 1HE(Content Fragment)& & EICt.

5.2.1 Service Fragment

AHIA T OHE= 2S5 MHIAS HE 0 CHoll J1=8 HIEITI Ol Ol Ct.
ATSC 3.0 MHIAE {8t MHIA Z2f DM EE=E OMA Bceast Service Guide[5]E ==#=0ol

O S 22 ¥1Y L =% QA TEBIC

_,_

[>
o

ATSC 3.0 & JI8F MHIASl & JtXl ATSC

= Che Genre2l AtEE ATSC 3.0 Service

Announcement [2] 5.2.2.12&8g &ZX&tCt.e Name 2 Description ATSC 3.0

Service Announcement [2] 5 1 o EH&EE @4z WIS

« 2 XY g2 s JA20 st S2 FZ2 RRT(Rating Region Table)Oll et

doEl 2H= S= HE2E UEHH= ContentAdvisoryRatingsIt FILEIH, 1 a2

ATSC 3.0 Service Announcement [2]2] E 5.32 & ZXS&HC|.

« RRTOl oiEolkl = ZBH= S== LIEHWH= OtherRatings2 ATSC 3.0 Service

Announcement [2]2] E 545 FH XS,

+ OMA PrivateExtOll ATSC 3.0 ABIA2l 2It EE2E ?I8t ATSC3ServiceExtensionJt
ot

« ServiceType2 gt2 &E(linear) MU

It H, ATSC3ServiceExtension2 ALz E=E lcon, MajorChannelNum,
MinorChannelNum, RatingRegionTabIesJP EetElCh 2 249 XMet &322 ATSC
3.0 Service Announcement [2]2] H 555 & AStCH.

* lcon?l otRI2A0HE= MIMEType, width, height, dataSizedt Z&&ICH 28 42| XAl
st 4H2 ATSC 3.0 Service Announcement [2]2] E 558 &AM

5.2.2 Schedule Fragment

AHE ZHOHEN = ATSC 3.0 AMHIAS 2EI=X)JI 8£Ls= A
AHZE ZHOHE= OMA Bcast Service Guide[5] R#ZEES
3.0 Service Announcement [2]2] E 5.601 XtAlol HAIZNH UC

5.2.3 Content Fragment

ZH=x T )HE= MHIAQ 220l BHXLF T2 00 e MM HEEE LSS
AAE ZHDHE= OMA Bceast Service Guide H&E 1.01[5] #&HS =£06t0, ATSC
3.0 MHIAE 2ol &&= 4= ZE6IH ATSC 3.0 Service Announcement [2]2 E

5,700 XtAIGI "HAIE O JUACH OS2 &0l H#ZEChe Name 2 Description2 ATSC
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3.0 Service Announcement [2] 5.2.2.1.382| &&= A2 [HHIECHs Genrel Al
2 ATSC 3.0 Service Announcement [2] 5.2.2.1.28& & X&tCt.e OMA PrivateExt0l
ATSC 3.0 MBIAS] BH=E TléF Components, Capabilities, Contentlcon, PreviewJ}

FOE M, 28 249 XHMIg 882 ATSC 3.0 Service Announcement [2]2 E 578

& stit.

5.3 Description of Code Points

capability_code gt 0x0509= HEVC £ = HEVC && Jts&t HILIRE XN &dt= 40|
E LIEIUHO, & A LHE2 ATSC 3.0 Service Announcement [2]~| 5.3.122 &I EHCHL
capability_code &t 0x050A= HEVC HICIRE X &dt= =4
2 ATSC 3.0 Service Announcement [2]2] 5.3.2&82 %‘Eét
capability_code gt 0x02002 ATSC 7= A/33101 ##X5t= AL-FEC Z2EZ2 X
ot= 241D =82 UEUO, &AM &2 ATSC 3.0 Service Announcement [2]
5.3.382 FXEL. 4Dl= A/3319 2=[1]0 ZAIE 2IHOH E2R/EZ2ES0 7&
Sl NHIA WS &S0l foil 0l capability_codeS XI ol OF SHCY.

_,_
I

5.4 SG Data Encapsulation

2 ZA2 & 520 YGAlE MHIA JI0IE ZHAHEE= Service Guide Delivery
Units(SGDUs)0ll 28&3tEH, SGDU= ATSC 3.0 AlHIA JI0IE Zi1HE HE=S st
ZIHIOIH0ICt. OMA Bcast Service Guide[5] 722 5.4.1&20 ZAIE Service Guide
Delivery Descriptors(SGDDs)= ZH1HE HI0IE 2 e ¥ SGDU Xl H2E M3
SHCH &8 AAED J|E 2=4D|= ATSC 3.0 Service Announcement [2]2] 5.4Z 0]
HAIE ML ZHSZ X000k SHCF.
5.5 SG Delivery
SG UIOIeH= &2
SG OI0IHIt &L= Sol f SGDURP SGDDE otLtel ROUTE [1] MIE
(A—IUI* JIOIE HLUE2ATHE [WE)2 AE6tH HM3&0, &Y LCT FEHEE H2dt
= OMA Bcast Service Guide [5]2 5.4.2&01 XNEEHUHZ ML OLSHCH SG =i
JHEE SGOUOI BiXIot 2t LHES LiEtW= GtLt 0142 SGDDE 4 &tCt.
SGDU= SGDD W2l ServiceGuideDeliveryDescriptor.DescriptorEntry.Transport A E
Soll EXECH SGDUE AL-FEC 233t A8 2= 22 AISEHeE 20 et
CHE XMAHE MESHH HSTZIO0F StCH 010 CHst XtMIst &2 ATSC 3.0 Service
Announcement [2]2] 558 Z XSt

-

5.7

oo

s =

Frl
M
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ATSC 3.0 Service Announcement [2]= ATSC 3.0 S33-2 AS0HA EZESIE XG0
201749 128 62 HE 2z EEF22, ATSC 3.0 &S0AM HSEALE M= HEE
gL ZH=X L MHIAE tUGE O AMEEZ= CI0IEH 40 S HES
Ct. z88cz HE="E HE=0M=s 20169 98 2120 so=E &F H=E
Standard)2l Z#&2LS S&t SG

S0l SO OIEZRULCEH

r

A

O
o3
=
D
<
=2
x
>
i
4
L
@)
il
fol
fon
2
1t
2
il
w
GD3 X
c &
o 3
-2
™ S
o @

6 ATSC 3.0 EWLIA CIHOIA

0l B0olM= ATSC 3.0 Primary Device (PD)2t ATSC 3.0 Companion Device (CD)
olel Sal ZZ2EZ2 XN&HE HEE 2AN ATSC 3.0 Companion DeviceOll CHoli & &t
Ct. Ziolel CiHiolAE ZE2lolHel £=4ald|l2 =2 |

toI0iel 2EI=E H Aot O A=
=0 MU CletolA= Zet0lHel CBtolASt S&lot 2ad e =, fJt ZH=
E= ZetolHel oA M3Es ZEH=2 =28 ZE=xE NSstth. ZetolHel
ClHtolA9 2= TV, AS/2A8H &A & ATSC 3.0 MEIAS =4E = U= 2t
X JACH LIS ClHoIAL Hzs ES, HHEx € AEZ0 ULH ATSC
3.0 CHEILIOE L& E EHERXME Z2t0|0el 2 =E HAlole ATSC 3.0 ==& EXIE
ZIHLIA ClH0IAZ AtEol= A2 ol =AS HAE HOHCH ZIHUSA CluolA S
AFE0IA SdblE 2t ZE=0 ZZotXg Z2tol0iel CiBtolAetel HA £= sS4

= otk Ee AT ofE

H0
x
10
0%
10
1]
o
2
rc
wl

6.1 AIAHE O34 A
OtcHoll 2= 2 JHAl ClHtolA 222 CD HS2IAH0I&E AlE, PDOIA COZ OHZ2I3
|

A S48 L PDZO CD OHEcIAHOIE SAs ZLEECH HbbbTV 14.8&[6]0 Jl=<
Cross—-Origin & 0| XI&=C}.

6.2 ZIHLIA ClHOIA 2
6.2.1 ZIHLIA CIHIOIA OHZ=2IH0IE F=

(28 6-1) 2 CD Oi=SclaolE 7#s= < OIEXHE 2HEL.

36 FBMF-TR-004



Primary Device Companion Device

CD Application

Broadcaster Application ‘ Web App. Native

Web Browser App.
= i

User Agent

Discovery /
Launch

Discover Launcher <l
-~
CD Manager Install / Launch .| CD Launcher

(0% 6-1) ZIHLI CIHIOIA OHE2IH0IE RS OF3 e

Install / Launch

OIS R4 o

!
0

Ct

00
B
my

Ct.

« S OIOIME(User Agent): &5 OHECIAHIOIE A2 HTMLS ¥ 23 & Dl AIE
o2 RHELCL EZCSIMAH OE2IAHO0EDY QHZHEIE OE2H0E BH RS
A/344[4]101 EHZ O UCHs CD Manager: PDOl U= CD Manager= CD Launcherdt

A =0l CDE ZMot] CD LauncherOMiHl OHEcIAHOIE AIE/EX E2E NMSSEHC
S HELHOIES 6420 EYsE Zz2&E22 Sol CD ManagerE 2clalloF &tCh.e
CD Launcher: CDOl &= CD Launcher= PD2l CD Manager2t S&I6t12 CD O Ec! A
oldg |IF /L= AXIStC. CD LauncherOl CHEt 2242 HbbTV 14.3.22 [6]01 &
HE O RUCH

CD OHEZIZNOIES AlZotei™ A/338 5.8.2F[3]0 &%= Launch CD Application
APIIE AtZ3alOFSHCE.

CD ManagerOllAd CD OHZc2IA0IEES Al&GH| <8 Z2&EE2 s 0. CD
Manager= CD Launcher2 Application-URL0OI HTTP POST RES M=£6t0H CDO WS
cIAHOIES Al&ES RAESHCH CD Launcher2 Application-URLEZ 6.3 E2| HMES AtS
ot €=Ch HTTP POST RE S| BODY OIOIEHW= Adg CD OHEelAHOoIES LIEHUH
& Llaunch CD Application APl 2&2| parameters =4 g2 IZ&oi0F SHCHA/338
5.8.2&[3] &=x).

SBZEJHAH OHZ2IA0IE0l HZcIAHOIE M HSZelAHoIE SIS O0IE6tLA ot=
A%, Launch CD OHZc2IA0IE RE2 OHIHH=== WebSocket AMHIAS &HA EEHS
MSoHoF StCh & AH&Z2 Z& 2 includeWsEndpoints OHIHBI~E 'true'® & &SI &
2 &+ UL CD HE2AH0I8E2 AELOIEE AIEDHH PD Broadcast Applicationdt &
slg == QUL

LSt CD Application0l =& 01 U= POOI CHoll &0l Z2otH CD Application0l At
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2=z &

4

02

C|C = A{EH
—4 (I

& EH

I

AL
e

ULCE.

6.2.2 Oi=clz0l& 2t SA

o
(@]
W
Jo
z-ll_l
1]
T
2
A
a

(J8 6-2 )= CD2 PDY OHE2IAH0IE 2t StIS #

Primary Device Companion Device
CD Application
Broadcaster Application Native
.9 &
Web Browser pp-
c User Agent
B Service
c End-Points
c
o
3]
° CD Manager
==
o
o}
)]
Q2
é’ WebSocket
WebSocket Connection
Server

(08 6-2) OHEIAHOIA 28 S&I 0K
P8 RARAQ Hste =21 2.

« CD Manager: OHZ2IAH0IE 2t Sal= £ HM38&tCh. Query
Companion Devices APl= MHIA Z2&E 2| s APIZ, &M LHE2 A/338 5.8.1&
[3]0 HoIZI0f RUACHs WebSocket AbH: PDOI &= WebSocket MtHE PD OHE2
HAOI&D CO OHEIAHOI &S] & A3 HAABS YYSHCH WebSocket Z2EZ22 RFC
64558 (=20, W3C API HTTP/1.12 RFC 723101 &2ECt. WebSocket Z2EZ22
‘ws' £&= ‘wss' , = & JHAl URI XA 2FE XI&oH0F 8tCt. PD OHZcl2H 014 1t
CD OHEcIAHoIE AtOl2l SAI2 HbbTV EZE 14.5F[6]0 &HE = HOF SCH("ws:"
ol F=I1ot0d "wss:" MAIE X&Z= A H2).
HSclAolE2 =Lst HSclAoIEU "ws:"2t "wss:" XA
Ct.PD OHE2IAHIOIEN 2o CD OHZclAHOol&E0l AIFE 22, A
Launch CD Application APl parameter2| AlZH OHOHEI== = oILIZ CD =2
MBEH0F StCt. 0l 282 WebSocket M2l &2 Z&0[0{0F StCt.
OHZCIAHOIE CH OHZeIAHOolE 2t S&l2 PDE WebSocket MBHHE Sdoff O|FH&AICEH
“wss:" 2 “ws:” A0l 2% S5, PD OHE2IAHOI&EDL CD OHECIHOIE RFE <
&b WebSocket2] 22 & A Z& 2 Query Companion Devices APIZ HN3& 1, &
2 WebSocket 282 Launch CD Application APIE &Sdi CO OHZ2IAH0IE22 M3

i
to

S AE
H =

| A

o 0

A 01 & 0l
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6.2.3 FIHLIA CIHOIA OHSclA0IdN Tet0lMel CIHHoIA 2 S4l

(8 6-3 )& CD OiEcIaHol&nt PD 2t S4ls I8t OIS HE 2 EC.
Primary Device Companion Device
CD Application
N Broadcaster Application Native
App.
. User Agent Web Browser
*}
b Service
e End-Points
G
3]
e CD Manager
$
o}
)]
A o]
§ WebSocket
WebSocket Connection
Server
(08 6-3) ZIHLIA CIHHOIA OHZE2IAI0IE L ZetolMel ClHtolA 28 S41 o8l K

O PHRAC HEe CHSDH ZCh

+ CD Manager: PDOll = CD Manager= CD OHZc2IAH OIS 2 M (discovery) 0l
S0t WebSocket A2 AblA &2 M38tChe WebSocket MEH: PDOl Us
WebSocket M= CD OHEc2IHOIA2 WebSocket HZ=2 Xelotl PDe AMHIA

0

ZE= JLF ZSEet.e CO OHSc2AHO0IE: CDOl ®?IXIg CD OHSclAHOolE2
WebSocket Z=2E== Soll PDE &6t PD MHIA & ZEH= FEE2E =S8t
CD OiZeclaold2 MHIAE HM3Eot= PD MU S Sals &8e = UL HIl SldH
N CD OHSc2IAH0l&=2 HAH PDE ZHMoHOF ot), 11 WMEUA WebSocket MBS &
8= 20{0F &0 CD 32082 B WebSocket H&ES &£&st = 0 H&S
o AbHlA & 2H= HEE 2= = UL 2 WE=S

=0 WebSocket MB{0 &Gt
fof CD 2 PD A0l &SstEl HB0l A& A/360 Security and Service
Protection 5.6& 0 H2lE 2SS AIEStCt. PDE CD OHEc2IAH0IE2 AW HSGHA
Lt WebSocket HZS Soll &
MEIA 28 0l= HTTP AHlA Z2F 1t . HTTP MBIA 2
&2 WebSocket MHIA 2&E S &£ASt= O AFE% 11, WebSocket /dl:il_ 282 PO
CD OHZcIAHOolE AOI2l B= S&IE Jtsot éHZP. Est, POOIM & OHE2AH01E
O A U= B2, HE2AH0lE S0l ItsotE=E S 210 WebSocket MHIA 2

80| M==Ch

=
D
O
D
(@]
(@)
S
@
x
°
>

13
04
=
0
0
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CD2 PD ALOI2] WebSocket S412 A/344[4]01 EHE HE JSON-RPC 2.082 &8t
Ct. Ot == 20 &S HS2AH0IE0 MB&= APl & 2= CD HZclA0l&
A dz2g = ULL

BNotification Subscribe / Unsubscribe

BCurrent Service Query and Change Notification

BMService Guide Query and Change Notification

BAdvanced Emergency Alert Query and Change Notification

BMReceiver Media Playback Query and Change Notification
PD2EH <& (Notification)2 2t22i™ CDE A/344 9.7.6.1[4]101 HAI= Notification
Subscription APIS AFZ0HOF StC}.

6.3 discovery ZE2EZ

PO & CD S8 Z28 Z5F ZEIHAE ZA HAIKNE Z2UH Ttalel EX HRE
aM E£= &0 6t ATSC 3.0 PD-CD MHIA XIEE = ULCH
st IHEUA & UWERADN = 0l&2 PDIF e ERE LddotK, CO H=2HoldEs

04 PDESFE discovery HIAIXIE =& & &= ULt
discoveryE <ol CIS &2 HHE0| NH=CCF.

BCD Application Discovery of PDs

BPD Advertisement Message (Multicast)

BCD Advertisement Message (Multicast)

BPD Search Request Message for discovering CD (Multicast)
BCD Search Response Message (unicast)

6.3.1 CD Application Discovery of PDs
6.3.1.1 M

CD OfEcI20l&0l PDE 2ZAHdt= &8 HobbTV 14.7&2[6]0 dFEUHZE =T 0,
ATSC 3.0 AHIAE 2loff Ofcholl & Hi2t 201 FIt2 =& =L

IS HE2AH0IEN 2o CO HECIAOIE0l AIRE AZ0AM PD2 MHIA 28 X
of 28t d2= A/338 5.8.2 Z[3]UHA &Yst bt 20l Launch CD Application API
Ol Do B2 MY E = U2LY, 6.2.320 Y= CO OHS2IAH0I&D PD 2t S4&lsS
HSted™ CD OHE2IHOIE2 PD2l WebSocket A Z2& IXIE ZO0tOtStCH 0 &

Device Discovery Request:
CD OHEcIAHOIAZ2 HbbTV 14.72[6]0 ZHE HIQ 20| SSODP ZZE=2 1 24 )
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A GIICI(ST)E AtE0t0 M-SEARCHE 85I Xl 22 AI&SHCEH

Discovery Response:

PD= HTTP/1.1 OK % Location o, ST2 SE8tC.

Device Description Request:

CD OHEZZ2IAHOIEES HTTP GET RAEZ AMESIH Location URLO &XI & H(device
description) It2 2 A SHCH

Device Description Response:

PDE HbbTV 14.7Z[6]0 Jl== Htet 20| Application-URLOl E&E HTTP/1.1
OK dldZ SE8tCt.

Application Information Request:

REST MHIAE http://xx.xx.xx.xxyyyy/applications2 OHZcIAHOl& URLO USH,
HTTP GET UIAIXIl= PD AMHIA Z2& ZAS 2o O3S 20l xx.xx.xx.xx LE yyy
£ MdEEC

Application Information Response:

<X_ ATSC_WSURL> - PD2| WebSocket &= LIEFHLCE

6.2.320 FAIE CD OHE2IAHO0I&EW PD 2t S&IS 8 WebSocket M 2& URL2
WebSocket MHH 2& URLOI <X_ATSC_App2AppURL> de|lHED Tl BRE NGt
2 HbbTV[6]12 Application Resource URLOIO{0F SHCF.

6.3.2 PD Advertisement Message (Multicast)

i

ATSC 3.00lAM= PDIL WIERAZN EBHotHU L= AAZ
20l SSDP HMAIXIE FII82=z dHEPHAE & =
(239.255.255.250:1900)2 = LHMOF StCH.

2eld A= M, oteist
ULCH.  oieg  OAIX=

NOTIFY *»  HTTP/1.1

HOST:  239.255.255.250:1900

CACHE-CONTROL: max—age = <advertisement validity duration in seconds>
LOCATION:  <URL for primary device>

NT: urn:schemas—atsc.org:device:primaryDevice:1.0

NTS: ssdp:alive

SERVER: <Primary device ID/ Version>

USN: uuid:<device uuid>:urn:schemas—atsc.org:device:primaryDevice:1.0

6.3.3 CD Advertisement Message (Multicast)
ATSC 3.00lA= CDIF WIERAN &X[ctHL E= AAZE 22|l A2 M, Ot
= AU

20l SSDP OIAINE =FJI&H2Z2 ZEHAE & =+ Ch. offE HAIXI=
(239.255.255.250:1900)2 ZLH MOk SHCH.
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NOTIFY =  HTTP/1.1
HOST:  239.255.255.250:1900

CACHE-CONTROL: max—age = <advertisement validity duration in seconds>
LOCATION:  <URL for primary device>

NT: urn:schemas—atsc.org:device:companionDevice:1.0

NTS: ssdp:alive

SERVER: <Companion device ID/ Version>

USN: uuid:<device uuid>:urn:schemas—atsc.org:device:companionDevice:1.0

6.3.4 PD Search Request Message for discovering CD (Multicast)

POJt UWIEA D42 COE ZMotJl 2o Oteiet 201 SSDP ZEIHAE M-SEARCHE
Ol=etlt.

M-SEARCH * HTTP/1.1

HOST: 239.255.255.250:1900

MAN:  "ssdp:discover"

MX:  <max response delay in seconds>

ST: urnischemas—atsc.org:device:companionDevice:1.0

6.3.5 CD Search Response Message (unicast)

CDJt 6.3.4201 Jl=< U= POZRH ZEINAE HM HAIXKIE ==4otH, CO= Otel
o 20| RLIGHAE 3N SEH2=Z SEEth.

—/ o H—

HTTP/1.1 200 OK

CACHE-CONTROL: max—age = <advertisement validation duration in seconds>
DATE: <when response was generated>

LOCATION:  <URL for device/ service description for companion device>
SERVER: <Companion device ID/ Version>

ST: urn:schemas—atsc.org:device:companionDevice:1.0

USN: uuid:<device uuid>:urn:schemas—atsc.org:device:companionDevice:1.0

6.4 Emergency Alert Communication

D= A/331[1] 6.5&20 &A= 212 & HO0I= AEAT(Advanced Emergency Alert
Table)2 =4I5t0 PDE M Jlsez dHdE += UL 2 BN Yol Z2ES
2 AEATE local area network2 CDZ2l M&= X2 &Lt II0l= PD CD Manager
Jb CD OHZ2IAHOIEZ AlIEGHD oY CD OHEcIAHOIE0 2= HAIKE EUW dHES
ot= A0l EEECLAEATE 6.2.3E0M &Yst 2 WebSocket &8 S&=
WebSocket #clcte & JtHA Z2EHE AFESHH CDOOf

>

dEE L

—
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Primary Device

s

AEAT

CD Manager

Launch
Registration

WebSocket
Server

Discover Launcher

CD App Launcher

AEA Registration

Companion Device

CD Application

Web App.

Web Browser
LS

Native
App.
A

Launch Launch

CD Launcher

AEAT

WebSocket

Connection

—

—

2F
=

CtS

ro

Ol #E=lCH.

« CD Manager: PDOl ®IXIct=
1) CD OHEZ2IAHolE e HE
M AEATE =42 [ AEAT
WebSocket MH: PDOl < Xlot=
Jls AOI2l WebSocket &

C

otal
=20

WebSocket A
EAS XelstCt..

et Al

Launcher= Q& Al PDQ CD Manageretel S4Al3F CD OHECIAHOIAS
=2 PD=2H AEAT &
o 2E OHE2IAHOIE

OHZ2I2H0l&: CDOIl SAXIGH=
THH ZHE T AIGHOF SHCH.
OIIES XHMelotdl At

CD OfZ2IAHoI&E

rolI e

 —
T

X 28 250t

AEA XIE2=Z, PDBP CD AtOIS] OHZc2IAHIOIE TH OIS
T =0t01 AEAT OIAIXIE

otz =2
=2ao=

oHEciaolE=2

H0H=
—=

2 (Alerting)
=5 HEE',I%IOI/\:| 0l
OHEcIAHOlE

[m]

al
=]
. o

S0H2= HlY

=ot
Ol-E|E

A

fE &
HIH=
AEATE =l
HE<K3ZS CD01| g8
(Subscribing)g © XS
WebSocket @IE{H Ol A0 OJDE‘E'
K= CO EAMN A3E/EA
ot= O AM&% e elxl oItlof
g UCH. AEATIE CD OH

st Ct

-Iﬂ_.?%

—

POOt A E O,

AlotD

=
=

o

K&

1=

I
=

cl 0

Im 12
i ﬁ”ﬂ
H

I

AT

-
=2
o

]
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CD Launchertil &%
7E RFY

= Query Companion Devices APIE A}

£ HdJ JIs=2 CD Manageret
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CD UAZdI0l ot A3

24 AH & |.

CD Launcher2 CDE &6
CD OHI‘E',IJHOI_E> PDJ}
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StCt.
SES
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E 2 =+ A= US HEFHUA AIHEL dU=s $E A CPLID:I BHEez 45 A
= =0 2kt AIEAN J=s S HIAEE AKX 2SS0 U2 S0 HIAl
XIJF LIEFECEH O Bt=8lE Ut J8t8 = = A= A 8I00<20F QAT JH
H LeAZE0 Od=E HIORE HAEGtD 201 AIESCH QW= "4 HAIXDE 8E6t=
XNAIE GHELC

D
(@)]
t
P
ng
o
oo

2017490l ME & ATSC 3.0 Companion Device= ATSC 3.0 &
S0 FILIA ClEIolIA (CD)2F ZetolHel ClHtolA (PD) Salg st & 9
APIZE M35t UCH = AIJ[=2 JSON RPC HEHQ H AN SAez, JI28e=z
HobTV 2.0 E&[6]2 #X0t0 FIt =&
20194¢ 12 Candidate StandardJt SQIEHA HEZE HMUtROl 220 A/344[4]9
PD & OHECIAH0IE 28 0 L APl S2 ASEHE0| FIOEHA I
A2AE SE MHIA A=/ S /Aol HoE 2 HAIXIDH ARSI /[ACH E£8F, “ws:”,
AJ|0H FIOHECZ BotE 8 “wss!"S AIE2IISoIESE HAIGHD UL
A/331 [1]2] AEAT 2t& LHE0l LUIOIE Z®™HA, A/3382 Emergency Alert S4&I0IA
CD OHZcIAolE EZI AEAT 28 =2 <Ist S=1 CD HE2IAH0IE2 Ad 52 U=
Oldel EE =20 et 13 Hadse
g

—‘?I6H “*% OHZ2IAH0IE 2l AEA XI& 1 PD2 AEA A& Xl&dote &

= H0lM= =01 OXE TV &5 #&3 E&Es JI722 ATSCOHIM ATSC 3.0 =400t
H3ote 2 st(interactive) 2 EI=X 2 (environment)0fl CHol HA St A/344 ATSC 3.0
Interactive Content[4] 723 S AYSHCH ATSC 3.09] utsr ZHEHIx S22 W3ICH A
7&s & OH%EI}IIOI@ gdE JIE22& ot %*ZSC”Z ol2st &4& MHEcAH0E 2=
= ®lol FIHELZ HRSt R HOIME API, =4ADJ|I28H E82E 210 CHst =4l
Jl JIs2 Moot {18 &3 (WebSocket) O'EﬂHIOl* HsUs ol dE=E =
Ol 8206tJ] fIst HTTP CIEHHIOIA S, API?H SAEHY 2Z0 Oist AtetES Zolotd U
Ct. GEot 2gter BHI=I 283 BEZEHE T = = O Sof 822 e =g89=

JIE Y AISHLL.
ATSC 3.0 «gter ZHI=X
AAED XSS =l

(receiven)2 A2&= ATS
SHCHB.2E ZX).RRM2 2ad UERKZA oHHOIA, X W Jls, E’J% OHSclAHOoIA
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10

H(broadcaster) OHEcIAHOIEES Aot O ZR&
HEBIHIOIH"P 2AE HO0IEH =2 Signed Multipart MIME
HHMZECH &S HE2A0IES HOIK & U2
C SH0M OHSelAHOIES Al
S HE2AHOIEE2 7 OlEﬂ‘HIOI
o] ) 5?—|6H W3C AL, &DIJF N S3dt=
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tel 2EHOIA =810 2832 Fdot=S d9E e £01, €% 220 ol XAtHAl
|

7.2 ATSC Reference Reveicer Model (RRM)

7.21 WK

e]]]
=
0Q

2 5-12 ATSC 3.0 RRMY =c|& RHEQAZ, HS3stE 0F|EHdE LIEHHC.

SAHUAE BIEAl BHLIS 2E0| AIAEIS 2 250 ¥ 2061J] ol otel HESS Al

Zoi0F St 212 20Iotkls 2L, =48D12 RN HOIMENA adE= 2S5 of

Z2H0lEES Y SAM0 XAEE CTA Web Media APl Snapshot(CTA-5000)[7]1=
o

255 FAIGtD UL
launch application utilizing receiver-specific APIs
—— resources downloaded by broadcast
ws Broadcaster-provided
applications
Receiver Receiver
Web Server WebSocket Server
ATSC 3.0 Receiver-
. Provided Player MSE/EME User Agent
— Receiver Modules

Receiver Graphics Engine

Receiver Media Playback Module

8 5-1 ATSC 3.0 RRM =cI& 4 24

7.2.2 SX Ol0|®E(User Agent) &9

e 2HUAH= £=&1D1JF CTA-5000[7]01 XN&EE E E=
HTMLS S M OIOIMEE 2SS A2 YAISHCE £&, =2 Jls
RFC 72350HAI01 XIESE HTTP E2 &=, XMLHttpRequest & 2t
_/[\_
FA

HAE OHZcIAOIE2 HS2lAHO0IE HEAE JHAl L A2 e Wt &xX, Bz
CHAE OHEZLCAOE &Y FA FAH XNEH, &X stH, JIAMAE R 2 =& 2
M3g Hd=S FAISHLL

7.2.3 Origin Considerations

SZCWHES Sofl MEEHEsE 2 WElle ofe Wl 2= JetNel Z2Ee!l URLO
ULH LHsLS Sofl dET=E 2 IIElle EsLdS Soll dsE A4UHE URLL HEcel
HOlE AHAEAE AMERIF ABCNH UL =&D|= HE2AH0IE AHAE AERE 1)
ot AUHEQ URL B#XE EUAQ URLE HEGH= Base URIE 2 9 2@ It
Of Ystt.0iSeIA0lE AHEHAE A= S HESAH0EN HSEH= NS 2
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dole 1R8 URIZ, 25 HEIAHOIEN BIoldE HECIAHOIE HAEAE AYX=
A/331 Signaling, Delivery, Synchronization, and Error Protection[1]0lAl & 2l&t HELD
HOISS Soll 8LECh HECIAHOIE HEAE HAls £=4D] & AHE S8t I A

AM = OlOH dicaHAEOl I—iI:JE AII6= _D_‘C_)r%} jHL_:II-I AEEIXI OEIOdOIEI. 53I—IO.”

= = T g [—
A 238 AN YE= Sol MEHE S MES20l82 =40 2ol 2= UR
2 A&t

o=
Ct. URIZl JIE URI 22, = ROUTE &0 2ol MadHe &l 22 0182
URI 222 22018 AHAE MBI D=otH HSEHOO0E ettt e SM A
= OS2AH0lE AMEXI RAHAU HIEH=s 2 */\UIOI j—.F s&E Jl=otl

A/331[1]2 XML AlEE8 s &FX2 5t 28 AP

<

User Agent

Broadcaster
Application
(EP!)

Unique Path for
Application ContextID A

/ Receiver Web Server

/ e Application Context
Cache B
N

~
N,

Application Context
Ca/che C

!
!
Application Context !
|

8 5-2= OHScA0lE AHAE AER} &S WHE2AH0E K &S WSl 2HAH 0
et HEX 222, =0 HS2A0E AHAE AEX0 D=8 URIE ALE0HH =+
LD & MHE Sofl 2 oHSelolsao (e & CANER)E H3ote gEHeE &
H=Ch

7.3 BZ2CE3{AH OHZ2/A0IE

7.3.1 MK

o

SN MsE ol

r
4
i

&S HECIAOIES StLt OlAS] WX WUHIM HEHe=Z &
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HTML5, JavaScript, CSS, XML, OI0IAl & ZEIOICIH ME=2 Pd= =A 2FO0ICH off
g S2MUAE 25 HS2A01E MoK U2, AIJd8d, & 2 220 et W
A

S &S HS2AH0IE0l =401 N0l Bdots dEHsS e

18 5-32 RRM OFI[EI Mol Chet JHE 0 2HE LHEFHCE.

User Agent

Internet Content Broadcaster
Requests Application

Content AN
Broadband Requests N

Download Launch URL

™ From

Receiver Web Server Signaling

> Application
Context

Broadcast S— Cache

8 5-3 =410 OB2IE X

JI0b OHZcIAH0IE AlQg8d HEEE 418 = launch URLE ®AM HOIMEZ &dF

01, OIHYl A L= 4D BMHE JtelZl= URLUHIA &S HE2AHO0IE ANEL]
HOIXIE =ZE&8tCH. 0l URLOI Jteldle g=2 A/331[1]0A &g HELDS
HTMLEntryPackage@bcastEntryPageUrl $£&= HTMLEntryPackage@bandEntryPageUrl
Z=4d0M Z2ZECH0e ZHE HESelAH0E AMES HOIXKIIE 2EEH, HS2IAN0IE2
22 L= 22 URLUHM Cigst 2EH=E QFoHI| A& = UL 0l W3C 2 &
AOZ XNHIATIEHE = HE HTMLS href RE=S Sol 0IFHE = UL ROUTEE

Sol BEZ2ENAER = B BH== HS2IA0E HHEHAE HAIE Soll AIEE = U
o] E=s

2

OH 4D & ANHE AEotH BMA=CHD JHESLH olE =MlAsE 2S5 iHSal
HOIEO0l =101 & AHOl Tiet HTTP RES AFSotH K& RAASE = Us Y
S HSYSthRM MOIME= & 5.2.200 WMt OHest 22 W3C H&E LS XIAStHCH
2E HS2A0lE=2 W3C IEHHIOIAE AMFEotH Ueet | NOIMNES MEAE &
Mot AL=EE = UCH

7.3.2 OHEZIF0IE HRAAE YAl &

7321 IIE S s AIDEE

OHECIAOIE AHHEAE PAZ YEUS Soff M= LE LS BEH== A/331[1]
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0Ol &¥& HE ROUTEE Soll Signed Multipart MIME TH2|X| SEHZE MY & Ch.Signed
Multipart MIME TH2|Xl WS mMYLsS FEots O Zs HFAH HAE(boundary text)S
Ot CHYst OHOH H=~5 HE&tot= Ole! oo et I o= At +
boundary-separated) =S50 &M6tH, I dI0IE A0l= SHE BE COIHE
2 A= B oG (boundary header)dt L&Y A MIIX0 Es =
st OHLIHIAEE  H33dtIl  fdi A/331[1]12 71620 JHA=EU=
metadataEnvelopedt THIIXI2l & HN XHM=Ez ZEETHF FESCH metadataEvelope
THOHE WHOIA THIIKI LHE 2 O ol ol &ol= metadataEnvelope.item RLAE S
of 2+ meel At =2, WA, Y0l =& AE, Ttel otg Al2b, Il MIME S

OI|

=

B =

AL
2 0 1

S W

g S£ M38tL.

A/331[1]0l &H2lEl metadataEnvelope.item #HZAES &A0I0, WIIX HUHAM XS It
2o HIOIE Z0IE M3ot=s FIt S48 F &t

7.3.2.2 OS2I O0lE HEAE Al HS

e BN= 9SS OHECAH0ES =R 0 ol el €t = U= WK &S
HIC & OHE2IAHO0IE AMS HEHIOIHS & Ble= AEGHA 2=C

A/331[1]2 && OH%EIHIOIHOH HELDII AIDEdE B B2EHAE WIXNE AIE
& 4 AT= AHSHCH E8 A/331[1]2 HELD 0= HS0HA TIIXE 0lgg =+
Aq= AIIE HSdt= DWD (Distribution Window Description) HIOIE& &2|&HCHHE
SME YEADE 22 5.3 2120 JleE ClAE2IQ 22 UHE AIE6IH HEZ2I3H 0
& HEIAE JHAIQ RE L2l Ot HE=2 Eolotl 2elgd A= nEsth iEel
HOlE HEAE Al JI2 URI =& 0tcHe HEZ2 LSAH0 et Z2FE 80| =
QD] AN M APIE Soll &M HE2IAH0lE HEAE AHET 23E I URI
AEE &S HE2AHO0IEU MBS WebSocket APl= 2& OHECIAH01&E0] SHSYS
Sofl =ATE N F2E £ UAT=2 SZCHEA SAEDE gE HE2IHO0IA
o Ot = gotct

7.3.2.3 OHScAO0lE HHAAE Al 28 =2
gS MHScAHoE2 &
98}01 O ZcIA0l &

| oiE &S OHSclAHol&0 2
= LtEHLA 3HA| LS Mete

= 245 HECAHOIE0 2EH ZEE 22lE

8 A/331[1]2 HELD HIOIE2 2ciE It

s e MAE OHScIAHOolE AHEAE JHAIS] X

= %S HS2AHOlE HatE @clearAppContextCacheDate =58 = M SStCt.

7.3.2.4 Advanced Emergency Alert Enhancement &=

AEAT= URLS Sofl AEA 2EHIZE FXE == Y, ¢85

[0
O
%
Ral
0
n
Y
40
=2
rr
>

50 FBMF-TR-004



CH URLOI E&£2 ROUTE AEECZ NMELH, EZEWHEES Sof MEE F=R0= =
&8t URLZ NISElCh.

2S5 R YSADE AEA et HEI=0 HAAoHOtotes 2= S Of
L

ScAolE AEAE IDE MIE 2HS #8otd /UL tE= i=clAHole
ZEIAE DOl oHEot= HScelA0lE HEAE JHAINA AEA 2H=E AIEEY = UL
= g= et 2E=X2 sZoltHl AEA ZE=E XclotE=E A#E

7.3.3 OH=cIH0I&E AITIEE

ADl= A/337[3]0AM BAIE AX & S
et &0 URDE MB&= &5 A&
= AAGH| fIoh oSl 0olE A Al LHOIA IE2] TH 2|
ANE 285l 0lsegd = RUOCOF . Z2UA URLOl MEHe E=zZ=HES F2,
5

HELD[1]< ‘?:ié;— OHE2IAHOIE AHE HTMLEntryPackage@bbbandEntryUrl &0 XMZ

gdgoz s M=SclHolE It
| M= ATSC 3.0 =417

7.3.3.1 OH=clA0lE A

a
E

OHZ2IAH0IE ADEE0 M=Z==2 MUlA0 et 25 HSclAHo0ldel AEel URLOI &
M M &= JHX S<E Ad st

rol
(W

1) e &S HS2AOE = R - 2M MOMENMM S 2E3AHJU=
2E HES2AH0IE0l Ble 32 =tle &M HECS WIIXNE 22 = MEZ2
MHIAN CHEE OHZScIH0IE AIDEE e AU URIZ XNEE 2 HS2a0ld
S AMZAGHH OHScIAHOIE AEAE JHAIN HAAS = UL

2) AEE & HE2H0E A= 2R - 0l&H 2E& &€& HE2AH0IE0l U=
d2 8 AIDE2ES URIZH OHSclAH0lE HEAE DI LXotE s2et &E
OHZCIAIOIE0ICH B A= AE WScIAH0lE= A/33401 Z2l= Service

Change Notification APIE Edl MEZ& AMHlA HdE) st SAE e=0h g
OHZelAHolEel Ao et HESl HOIKIS CHAl S22 A CHAl AIEBHALE &
M A HOIXKIN HE2= X0l CHe 8 &2 QUL

MEAH =418t &#E HZ2IAHO0IE URI £= OHSelAHO0lE HEAE DIt 8 2EE &
= HS2IAHO0IEL BE LXIGHA E2H, M2 2SS HS2AH0IE2 0182 S
HOIEO0l 2EEX &2 AXME AIAE 0 0kt

7.3.2.2 0iZ2|H0l& OIHIE (AN | SH)
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2E HS2lAH0E 2 %&8 ‘?3*%9:? = B2 s Sof dE& SXi(notification)
ANZE 2 UCH A/337[3]2 0l

XNE "Ol#IE"etn XI&eHCt.

ROUTE/DASH MBlA & MMT MEIA JHS

o
i
]
Qvﬂ
2

B2CHEE S&t 0/HE 7&%8 OUTE/DASH AMElA 2 MMT ABIA HIZS2 EEot
O A/337[3]12 4520 T ULH.

A/337[3]01 Moo=l g4 B2 £ 2 S O|HE g2 38 2 =8 §
&S XIS

redistribution setting®lA OIHIE = A/337[3]12 4.3&0 &Z¥=HZ HIC & UL
e OI3E Sofl L& =% UL

A/344[4]0AM= OIHIE AEY SX S5 & =00 AIEEH= WebSocket APISI AHAl
AMUES 9.6EM HAlotD UCH

7.3.4 Broadcaster Application Delivery

Ol
ES|

A
o

A/331[1]0 &Y= ROUTE && ZZEZZ 0/&06l0 ATSC 3.0 &2 Sofl WY 2
S8 NWERC2 = WIIXKNR2 MEE £

2 ABHE Sot SH OOIMENM AISE

A/337[3] OHE2IAHOIE AlIDEES Sol ¢&5E HE2AH0E ANERl HOIXKS Xt
HLEO0R MYL=E 2 MY 2 IHIIXKIS RAXIE

1) &0 AEel HOoIXl URIE
ROUTE OIOIEH& S LIEHWHLD

2) 20 AMEe| HOIXI URLE Z& OHS2IAI0lE dER HOIXIS SXMIt B2
Cgs LIEtUO,

0

S OHEcAold AELS HOIKS EXIL UE

<)
0T |
oF 0

=2
=
== O
=2
=

2 OFLolLt MK MEEsE 22, OHE2AH0IAE AlDEaE 2 WD i

JIXE HLYdl= O AF2Z= LCT IMgs AYstit.
x| AECL| HIOIXl=  HELDE HTMLEntryPackge@bbandEntryPageUrl H£=
HTMLEntryPackage@bcastEntryPageUrl 40 M2t BESEHHE L= U502 MEE
Aes & £ QUXICH gL HESIHOIE XM LHIAME BEZEBE L= Y9 IS

ANE3dt= 20l EHOP Her2 it
gt dote= WY 4 R4= Signed multi-part MIME THI| X SEH
2 ROUTEE Sot MEYLIOL &= HTTPSE 0IEotH HE LI A BEZEHEZR
HLEM, AHE Jts8t 3 MoK He2 ZE ZE(Filter Codes) APIE AFEGHH

AM=A HUOIE & = U2H, LSA

rr

OlgEe
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7.3.5 ZMWLIA FX2AS &5 HE

ATSC 3.0 Companion Device EZ (A/338 [3])2 Companion Device (CD)IJt Primary
Device (PD)%t &S &EZot= 2SS XNESHCH A/338[3] EE2 &M E=2 8 & &
90l ZoE APIE =EoCIH Y& OHS2IAHOIE0l 2L HFXIMM &Hsot= CO OH
EclAH0IEES ZM(discover)otd AlE(launch)& £ UA == CD Manager APIE Xl
S&tCH 8t 0l248t CD Manager APl= & 0HZ2IAHI0IE0] CO HE2IAH0IAD &E
OHEcIAHolE 2te] OoHEcIAHOoIE 28 SAZ2 d18ct= WebSocket AMHIA Z&(end
point) S EHEE £ Us o . EE HECAOIEE o Z2E2 RAEGHH
M JHel A& =k b, 25 HZ2IAH0IEE2 CD Manager APIE A&t
Il A/344[4] 8.2 1E0NAM HoE &A CIHHOIAE ALE3I0HH WebSocket URLS

gs = ULh

ol
o o
ol

ol

8.

7.4 ATSC 3.0 &A3!(WebSocket) SIEIHOIA

7.41 iR

Bt O E2AHoIE2 £+
c AFEXH &3 JIH 2D
« =ADJIZEH O|HIE =4l
e AIZSAH A& HE 2E
« DASH & A! Event Stream O|HE (ZHSAIZ22H)

s =ADIS SHE 2F
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Broadcaster's HTML application running in the user agent which is
part of the ATSC 3.0 Software Stack

Asynchronous
request

Se_—

Register event
Request

Asynchronous
Response

T
i Registered
ievents

WebSocket
Server-
..+ Interfaces

WebSocket Server running on the ATSC 3.0 Reciever

Proprietary
Interface

‘ Secure ATSC 3.0 Receiver Software Stack

18 5-4 ATSC 3.0 =41D12t8] s HE

E= =80l g8 MHOU AI=2EZl= ATSC 3.0 WebSocket 2/EHHIOIAE XI& &L,
U2 24Dz IO, 2O L A "ioldel HIOIHE Slo 22 SHLEA Al JHel =
Jb A3 QIHHOIAE XEetth. 45 WS008 L= ChE 8 & MO 2EH
OlA0 HAZotH =4&DI0A &Ef & 2F= Mot MHE HIW &2 SHE =S
= A

7.4.2 QIHHIOIA HFRIE (Interface binding)

OHScAolE=2 2 ZulAM &

o

BRIeN IS0l AESI0 HES 4
| <
A

'1,:0
-
o

BHOIAE AFSot)l 20

[=Z]
=

Ql
rr
>
L
T »

ol
N rr
30 [
|0
=)
Jn e

Z M OF
l

10
(e
my)
m
ne
S
S

119 A3 M2t S4lok)
A0l MEEl HOIXI URLE =& &

%
x
rr

0
o

r

b

M B
A M A HN3ots Fel 8
=2 AHECLES HE2IAHO0IEL AMECl HOIKIL KM HOMEN 224
d2, URLE2 #=41D|JF XI2dt= ATSC 3.0 &A3 OIE{HO0lAC Base URIE H306
el 80HE StCH. S ALGHAI, #=&10|= ATSC 3.0 E&E2| €A EME
= ECE | WebSocket API2l & HES 21
Ct. ABNF 225 AtE0HH Ct=23+ 201 3o &Lt

T

PN l=E=
o L=

u

I

iy

Hl

H

[e]]]
o

oo frorr <2 M 4> k0%
Ol

"
o
1
0x
[0
i
rr rir

qguery = (wsQuery "&" revQuery) / (revQuery "&" wsQuery)wsQuery = "wsURL="
ws—urlrevQuery = “rev=" yyyymmdd

ws—url2 JI2 WebSocket URIOIH RFC 6455 EZ=0 &Hol= A1k Z0t0t

i

Ct.
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yyyyymmddd g2 8 ==
Ct=2 0ledst el SXE0
0l= WebSocket APls= 20184

http://localhost/xbc.org/x.y.z/home.html?wsURL=wss://localhost2:8000
&rev=20180720

wsURL & rev FHel OHOHE I FIOIEH EZ2EHAEE HEZelA01&2 AEC| HOIK
URLE Z2EE =+ RULH EZEE & AHE HTTP &2 URLOIA wsURL FHel OHIH
H=aOF LHEHLEEHE 018 RAIE H2Z2 MY rev 2l S0= sl EZCMHE RS

A &5 OHECIAHOIEE AHAIZ %= AL
7.4.21 A3 NHBl(WebSocket AIH)

] 920 EYE APICl SAI0 AFEE = WebSocket OB H Ol A

HNAE XIAGHOF SHCE. HiOIH2I OICI dIOIE((BICI2, RO & &) =
A 28 dEE XN&ote =480l= OICNH ol |REEZ ot & Al JHel FD
WebSocket 2IE{HIOIAE XIAGHOF SHCH E£8H, A/338 Companion Device[3]2 X

Jl LHS CD Manager? &It &= U= F=It WebSocket 21HHIO

M&stChH(5.3.568 =ZxX). 2 0ICI0 dIoleH |&1 A/338 [3]2 Xdols A=A
(Optional) WebSocket URLOlI X2 &KXl = E2, =48l && HE2AH0IE0] LA
N OIHHOIAN HEZ2 AMZolH HTTP ARl RE
A HAZ0 SIS
A 2E0AM HICIQ/C00 /& &
DICI MIOYHE mee a3l =

BHOIA= HAE T 85S ALESHL

"404 Not Found"'@ez Stot, &

| b ]

2} MPEG DASH
g M0 80 Mo 2

7.4.3 GIOIE HIQIE (Data binding)
At £AID] @AM &Hzg 2 MO MHO 20l EAEH A/344 [4]0lM HolEt

JSON(JavaScript Object Notation) 212 HIAIX A0 EX HAIXE 0260 HIAIK

Al
g FNEsS £ QUL 98 L HMUHE <8 A3 2HH O A= JSON-RPC 2.0 =20l
;
I

HOIEH= &4 UTF-8 @XtEstE JSON EME=Z MEELH =410l JSON LENME
Il flolf O 2H=S Sz dLettt. EE & MO A3 HH

* Request message
* Synchronous response
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* Asynchronous response
» Error response
» Notification

JSON-RPC 2.0& A/344 [4]2] H 8.2%2 20| 0l XIZE 2% IZE NMEE F s

F

\,
3
FH
M

gt s

oo

20178 HIEE ATSC 3.0 Interactive Content2 SEILE2 JIE & J|=2 28 =
W3COIM &8 & 2FS 0/&ot] AA2U, W& HES W3C ZM0ll CHE
EINSE M HECZ JUOIEE 240l =250 20199 28 &M =&
S38-029r5 Working DraftOll A #0282 &gl CTA-50008 &0l et
3C HXE MAHGHULH
, Device Info APIOIl input keyOll CH&t E2IE FItotd, ESG XML Z2ZAAE HE
clAOIE2Z 0lSotA LD, Mt 2 HAIXIE LIEIWE AEARL A/338 ZIHLIS C
H&EQ COAQ A2 2ol HOO0IEE &=ZotLt =il A/3370 He
1 HELD2H DWD HIOI=0l A/33101 Ol=s&0ll et 20t JAOIE TUCH O 2
JIEF Ol#%(Xlink S OIOIE, RMP Conten, JSON-RPC &, On-Screen 22 MO
200 E&ESH ot 1), A/344 OB Candidate Standard J(2t2 33 3122 0

2 M
no Jj

10

M
e E A 30

=

R0 RQ H

o o
- =

o >

P
s

Ll
:

& 2 NF ro

o
%
v

p==
w
m

e 44 rr oz on X
n
[w

el &H H=3l 15 ATSC 3.0 Specialist Group 38 (S38)0IAM =2I& 1D U=

2 0l&= OHEeAHoldE 2= MO ¥ FEXEO0ICH JIE 2Mes HELIAH01E0

BINOZ HIORY L2 SF FEINES S = UL YAI/FESLD U2

O, ¢35 HE2IA0IE0l HICIL0 dE=S &Sc6t did & g4g = JANO0E ot=

S&I Jls2 QAT 0l & €2= &N U2 220lM 2Jtsst JIs2 LIETWA

Ol M0l CHE HZE XS <IoH APl JHE, 25AM, MEE EAE I S0l e =20t
& S0l UACH
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Jd
00
0%

= Jlgt 35 =75 gt Aol BEst 2=, 28 MS, HAE
A

1] [HBB] ETSI: “Hybrid Broadcast Broadband TV”, ETSI TS 102 796 vi1.3.1,
October 2015.

[2] [OIPF] OIPF: “OIPF Release 2 specification, Volume 5 - Declarative Application
Environment V2.3, 2014-01-24.

[3] [IBB] TTA: “XI&TIF UHD IBB AHIA” TTAK.KO-07.0128/R1. 20164 12&€ 27,

[4] [TEST] HbbTV: "Test Specification For HbbTV Test Suite Version 9.0 Version
1.0" August 19, 2016

3 20 39
HbbTV (Hybrid Broadcast Broadband TV)

N&E g5 P Szt ZE=XDJF Zg= ot0lEelE MHIASE eIeulol H&2= Edldl
oLt AEHAS Soll MBot)| ?lol HdE & RE HE LA,
HTML5

24 2ME MEFot= O Mols Jl2 Zz7eHed Aol HTML(Hypertext Markup
Language) z=l4&l #AH. 2 2A0AE IBB H20A R=SE= IBB HELAH0NAS &
Aol Jl2 A0E AIEET

CSS (Cascading Style Sheets)

2 2o Mermol AEQZ Dlel Held

—

A AEIEAIEZ, 2EHHOZ HTMLGZE &
Mol UHES &dotl) CSSE =AM 8 AR

ﬂJIO An

THHIAAE E (JavaScript)

2 BSRIRHUA AT = AJBE AHAWZE J|I=6HCE. o AARS XHHY 82 F§o
2 S0 UL HTMLEZ &HE OHECIHOIENA AZX2AS QI EOILE SHEO] HIO]
£ ol A==

IBB OHZ2IAI0I4& (1BB Application)
IBB S UHIA 2sSZe= OHE2H0IHCZ & HEHNKECZE FHE.
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2l OEzIZ0l& (Web Application)
2 2 =X(HTML5, CSS, AHIAEHE S)2 8= HE2AH0lA.

OiZ2I30l4 (Application)

IS HlE BMS2 HE2ZAM, AAIZE AHIAS 2t Jls 52 S8 Xl E2
& D8t AHIAE H=g. 0 HE2IAH0lE A =2 HTML, JavaScript, CSS, XML
and multimedia files S0l & == U201, WE2IAH0EES 0 HE2IHOES PHol=
CIOIE! Ol22 HIOIEHN &EZ2otHUL 018 28 4+ US.

0>
ol Illl

(@]

4 20

AE| Application Event Information

AlT Application Information Table

AP Application Programming Interface
AST Application Signaling Table

ATSC Advanced Television Systems Committee
CSS Cascading Style Sheets

DAE Declarative Application Environment
HbbTV Hybrid Broadcast Broadband Television
HTML HyperText Markup Language

BB Integrated Broadcast Broadband

NRT Non—Real Time

OHTV Open Hybrid TV

OIPF Open IPTV Forum

XML Extensible Markup Language

51 H&E =24 ¢d

BB HE& JIgt H2Z E+= IBB, HbbTV, OIPFOIA &E2lg 2= APIZ JIsS HAE

StXl &1 1BB HEEN A2 FILZAAML I1BB HEcIAH0IE (TVIVA) HIAM AtEdt=

APIE HIAE oS JHEEAULH 28 HE =4% TIVIVANIA AIEE= APl A2 &
SIATH

5.2 I1BB E&

Part3. EBP—C"—H OH =2l 30

0l 6JH9| HE=z A4d&H0H A &
oA Sr=01 1BBOI =Jt=l APIE &

& SHD Partd. Z L

g
9
[w
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Part 1 38 Jl=

Part 2 OHEcorE AIIEE

Part 3 St HE2AH014 &3
Part 4 ZAMLIA A2 MHIA
Part 5 MHBIA JH0IE

Part 6 ZEI=X 014

521 HAE 04 API E4I1BB HE= Part 3. EctR M HECIAHOIE EH 6E
OHScIAOIE ZOlA HbbTVOUHIA Eelst HTMLY XHHIATIEE, CSS Jlsit APIE XI&
ot =2 X8t APIE HM2lcts H2=Z BB (EclA0ld EE=S FH2otALt.

6.9 OIPF DAE Z=2ItZ ZO0AM NAZHL =E= APISE 6
TZ2aol Z0il 1BB Ol D=otH FItel APIE Z 2oL

<H 5-2>18B E= HAE & APl & Class

BB = =Xt Hl 1

6.9.1. | A TZ20HY

6.9.1.1. createChannelObject() ATSC3 Type Z=J}
6.9.1.2. getChannelByDuet(Integer bsid, Integer ) o

, bsid, serviceid F=Jt
sid)

6.9.1.3. Channel class ATSC3 Type =J}
6.9.1.4. The Programme class ATSC3 Type =t

bsid, serviceid, categoty,
esgurl S property =t
6.9.1.6. Programme properties iconurl & property =J}
6.9.1.7. LocalSystem class 28 MO api FIt

5.3 HbbTV #H&E
HobTVe =& Xlalt &SA2 =28 JHE A=

6.9.1.5. Channel

/\IQE ug)l_

o

OF

o eyl &

o
o
o

= ZEZ 200949 Al& EIUALH

HE2 20108 1.0 HES AIH2=Z 20128 1.5 HHECZ HOI0IE DYDY I1BB E=00
Me 20158 JHEE HbbTV 2.0 HES HXZ AtEotd JLH 2.0 HE2 1.5 BHHE U
H JHOIEE 25, FILIS CB0lA XI&, DICH =218t K& S0I It ZACH ST
Zl4& HBB HEZ2 HbbTV 2.0.2 HE 22 2018 2& JHEE UL,

53.1 HIAE & APl 24

HobTV EZ Annex A (normative): OIPF DAE specification profile Z20IA OIPFUHIA &
ojst T2 XA HEE FHoHALL.

OIPF HE&E2 ZMLIA ATl 23 APl XI&0l AL2Z 14&E Companion screens Off
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1t Object 2t APIE Z=JtotRiCEH

<H 5-3> HBB EZE HAE A Object ¥ class

HBB = =X Embeded Object Object 24 API
giRcovepmpBIsEon Screen

8l ddeid bdnjeSManager apateation/hbbtvCSM | tisedisColanynchers(

8.2.6.2 DiscoveredTerminal class

8l2s8.3 DiscoveredCSlLauncher

OIPF & ZI&E IPTV E&E=2 Z2ot)| ol SAALS JtE SHME S22 200743 Al
& UL HE:2 20109 1.0 HE=S AIH2Z 20143 1& Release 2 v2.3 HHAES &
Aot 201449 68 J|l=& 3= HbbTVZ 0| 2oHALH

OIPF HEE2 EBctMUIAM AE =A0 JIsS NMOotEE APIE 4ot Ect<XM
| Web UINIA DOM Interface®t javascript 2 APIE AIESIH AlE SHAE HOHSIESE

541 HAE U4 APl =4
OIPF 2= 7 APl 20l XI&oH0F ol= Object 2 2t& APIE &H2lot UL,

<H 5-4> OIPF E= HIAE H& Object ¥ class
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OIPF & =Xt

Embeded Object

Object M4 API

7.1 Object Factory API

isObjectSupported(
String mimeType )

7.2 Application Management APIs

application/oipfApplic
ationManager

createApplicationMana
gerObject()

ARsConfiguration and setting

application/oipfConfig
uration

createConfigurationOb
ject()

7.3.3 LocalSystem class

Ryt3idBchedulaBlsontent and

video/broadcast

HTMLObjectElement
createVideoBroadcast
Object()

7.13.9 ChannaelConfig class

ChannelConfig
createChannelConfig()

7.14 Media playback APIs

A/V Control object

7.16.2 The Programme class

¢ldés3 The ProgrammeCollection
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6 28 NS =24
6.1 Eurofins
https://www
v/

Ligada iSuite for HbbTV
.eurofins—digitaltesting.com/test—solutions/consumer—device—testing/hbbt

Eurofins AFOIIAl JHESt HbbTV & Ligada iSuite= HbbTV ot0IEclE CIXIE TV =4
JI0 st &5 224, Hgd & 2E HIAEE JbsotAH ot HbbTV HIAE EH|I%
2L HAE AIE HEOICH HbbTV & Ligada iSuiteE AIE0otH CE HZZZXe 2F
Xt HobTV HgfdsS 23 & &= JU2H HobTVE JtE 2 2aAt 2 &5 284 7
ME HAE & £ JAESE SE3| AU

) Ligada iSuite - Project Lic % | 1}

L c

Ligada Eiste - Network

192.168.123.198/a/igada/;

Lgaﬂa Project: Ligada_HbbTV_Live_Apps

Silite

Home FProject  Automatec TestRun  Search Tems
Project Statistics )
1 tes2s in project. Read only project

O 1 fadled & 0 pending:

ot be run.
be sutormated

Notes For Reports [-]

Tests

tiereral

comdighaitelabs_Da5_ERSTT_DFC 15aTV Live App: Qs Erste BPG

e ard celardecg)

com.digitalte
bebn_TOT_OTT_RLD_BUTTON

comdiptam
Lnha_YOUTUSE_TV_FORMAT

YouTubie TV farmat
(win youtibe comtvE/he o)

(08 6- 1) Ligada iSuite for HbbTV AlE

. AW |

DIGITAL  BRWEN
Reiults  Matwork Activity.»

Setup Guide Settimgs |

Tast Detadly Dowrlaad VL Report

Cowrdoad Excel Report

com.dig
labs TD

HEETV Livg &
(ahrad abert

UTTON

Clgar Resulty #d button serice

Test Suite

Ligada_HbaTV_Live_Apps

Test Version

Description
Acceises the HOBTV Lve App ot alvad.abertitelecom. com,SmartAd
Plati no %
GRVICE Uy -
SRIVICE O e

oompiel
may be be restricted to specific geographic regions
Assertion Text

The device cnder test SHplayi the "rad Button™ prompt. On presing the

red button. The device cormedtly pratenats the TDT Over the top HOBTV
appisation.

Applies To

HBETVLIVE 10

Specification References
NJA-1.0
Chapter 1
Mot applicable

Test Procedure
« Application it initishied and launched

+ Tester manually checi th
pa or fall

e application behaviour and marks the Test

Pass Criteria

Lo 4
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=
LA T H A —

(€)o 192163 109

ATSC)3.0 Test D: Org.atsc_D264_ 0690 -

Stop Test and Back 1o Index | Get Test Coden

Assertion Text

During playout of a stream defined in a static MPD, the client under test shall transition
from a videa representation with a low bit rate {256 Kbps) and Progressive content 1o
fepresentation with a high bit rate (1.5 Mbps) and Progressive content

Specification References

ATSC 533-174 - 21 September 2016
Chapter 8.1

The DASH-IF [11] profile specifies formats and methods that enable the delvery of

1 ice(s) from dard HTTP servers to DASH Chient(s). DASH specifies the
a collection of DASH Media S d.

d(‘:zllp";ﬂ of and auxiliary (all ref

by HTTP URLs) thiough a DASH Media Presentation Description (MPD). The ROUTE pratocol
is designed to deliver, via broadcast, DASH-formatted streaming content, such as lineat TV
services, 10 a large receiver population

DASH264 - 2.0
Chapter 3'3 within one Ad. Set|_]

b

-] g ol rep
DASH - 2012
g:?;:-f‘mw switch Representations taking into account [ | updated information from it

environment, e-g. change of observed throughput

Pass Criteria "

ut of a stream defined in a static MPD, the diemt uldu_ test transitions from a
Szxwgmuﬂm with a low bit rate (256 Kbps) and prngrmmlmun wa
representation with a high bit rate (1.5 Mbps) and progressive conten

Test Procedure _

6.2 MIT-xperts HBBTV testsuite

In Progress

& eurofins \

Digital Testing
B Nk Mty

est Step 1

|
Application ininalised

Test Step 2

Media object inibialised

Information
Nmwork speed set 10, 0.400000 Mbps.

Test Step 3

Media Dbimmeommnnisph"m. °

Information Y

Waiting 45 seconds v
1. - " . f

(03 6-2) Ligada iSuite for ATSC 3.0 A2 g™

http://itv.mit—xperts.com/hbbtvtest/index.php
https://github.com/mitxp/HbbTV-Testsuite

MIT—xperts AFOIIA JHESH HIAE A9
=2 HAEGH| st HE St ez &

Ct.

= HbbTV &I JHE XL HbbTV EZ=S
otXl= X2t =28t HbbTV HIAEE K&

FBMF-TR-004
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MIT-xperts HBBTV testsuite
About / Imprint

Application manager

Get and set channel

Channel list

Video swapping and scaling

Video controls

Sireaming video playback events
Streaming video/audio formats
AVComponentis in video/broadcast
DOLBY video format / AVCompaonents
Memory audio

Broadcast in background

EIT events

Testsuite release: 3.1.9 (20180829)

HBBTYV testsuite project initiated/maintained by:

(/lis-xperts

Instructions:

Please select the desired test using the cursor
keys, then press OK. After that, test-specific
instructions will appear. More information is
available under "About / Imprint®.

In case you have questions and/or comments, you
can reach us at info @ mit-xperts.com

Test description:
Start applications, destroy application.

(O& 6-3) MIT-xpert HbbTV Testsuite 2 &t

<X 6-1> Eurofins 2 MIT-xpert HIAE &8 HlW

eurofins MIT—xpert
goojete el 250 A
HAE HOIA e Ol WigiAolE (2122)
M
HAE 4 318 SHEY = gt &MH 3HH
TV HIAE 4 AAIZ2E S8l
2l X 25 _ =
ol= 22X 2 US
ZEUMN 38 AlI2AUZ
=3 AE Kl AE | A XX S M FOHY T
HIAE 7l Asst HAE X, HAE | == SHHO HEA
Zt= W &2 A4l | &= Status &0l
A=
HAE S Al SES=Z M
AE OH I = AN S =
PHP + HTML/JS
e A 2= RS
(Apache web server)
P Ep—— ors gl https://github.com/mitxp/Hb
bTV-Testsuite
2101 4 A ox olo https://creativecommons.org
/licenses/by—sa/3.0/
el AF 25 AE QH | MR AE M Ui =2 o1
= 30/ | Xt S| Ml E B 2+0|
NMERM Al DY s ENAN SEE
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6.3 &ZX OpenSource
6.3.1 HbbTV Emulator
6.3.1.1 Firefox Add-on ZM &
HbbTV S & O ZCIHES HAE o6tJ| 918 Add-onS FirefoxOl A X S&tCt.

HybridTvViewer FireHbbTV
by Karl by AtosWorldline

FireHbbTV integrates with Firefox to help you develop
With this add-on, your browser will not download HbbTV (http:/ fwww.hbbtv.org/)
HbbTV/CE-HTML/BML/OHTV web pages (i.e.iTV compliant applications. You can then benefit of strong
applications) but will provide a simulator enabling d'.wempmem w{.ﬂs ot

_ with your favourite browser.
underneath technological features (OIPF,DVE,...)

(08 6-5) Firefox HbbTV Add-on
6.3.2 HTML5TEST
http://html5test.com/
https://github.com/WebPlatformTest/HTML5test

HTML5test= World Wide Web ConsortiumUlA JHE s & E= HTMLS & We

b
Database® Mozilla Foundation & Khronos GroupOlAd JHE 8t WebGL =2 (&8 E

i & ScteMel Hetds Eotols & 28 Z2 800
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Chrome W7 70.0.3538.102(3 2 M=) (4H]E)

— O X
[El HTMLStest - How well does yo  x +
&« - C ft @ Z2 88| htmistestcom Tt 3 ¢ S O & E . ;

= HTMLETEST how well does your browser support himl5?

your browser | othe

YOUR BROWSER SCORES OUT OF 533 POINTS

Microsoft Edge 42.17134.1.0

B = ‘ [l HTMLStest - How well ¢ % ‘ B _ o x

& = & o @ htmlstestcom/ 3 = 7.

= HmMLEmEST now we

your browser

YOUR BROWSER SCORES UT OF 555 POINTS a-eL:_" 2

Click here for GGJS

FireFox 63.0.3 (649 E)

- E e WGH foe x _

(&)= ¢ @ @ htmlStestcom e ﬁ Q Al IN @ ® =
= umFmEsT .
your browser umm ' compare:
J_a\raSann Dlagrar;m
——— i;:-.; —
YOUR BROWSER SCORES UT OF 555 POINTS | =4 &£
c\icl:?mﬁfé
(0 6-8) PC Browserg® HTMLATest 21 3tH
7 Test Case
7.1 HbbTV Test Specification
HbbTV = Test Ol OISt = E XS =0l Test SuiteE 22lot= Test Groups 2
Aot UCH 2 HEEZ=2 Test systemdt S0 st 82|, Test Case #4% M4 O
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S ML, Test HHl HA=0 CHst API, Test H& 22|, Test Reportdl CHoll 82 ot AU
Ct. 20173 Test Suite v.9.1.0 2M0l= 1733 JH2l Test CaseES Aot UCH 1733
JHel Test CaseE ZEdNAM Application, Companion, Presentation, Browser, Protocol,

EPG, HbbTV & & APIZ IEoHA =5=otRULH

<E 7-1> HbbTV Test Case 2%

O& & ST 7= 22 B

Application APP 7{== 93

OBJECT FACTORY 7l 34 127
Companion COMPANION 7l 24

APP2APP 7{=%= 13 37
Presentation AUDIO 7l|%= 2

AUDIO AC3 7% 1

AUDIO DD+ 7li%= 12

AUDIO DTS 7{== 13

AUDIO E-AC3 7l%= 24

AUDIO HE-AAC 7{=% 14

AUDIO MIX 7l== 2

AUDIO VOLUME 7l%= 5 73

AV Tl 87

AV ADVERT 7} 21

AV FORMAT 7} 105

AV PLAY 7}z 32

AV PLAYER 7f%= 19

AV Scaling 7| 22

APP2AV 18 304

IMAGE 7} 53 53

SUBTITLE 7} 97

SUBTITLE EBUTTD 7H== 26 123
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Browser BROWSER 7}j#= 18
BROWSER AGENT 7{== 8
BROWSER COOKIES 7li%= 9
BROWSER CSS 7l 1
BROWSER FONT 7} 11
BROWSER KEY 7}z 73
BROWSER PROPERTY 7§ 22
HTTP 7l 14 156
Presentation HTML5 VIDEO 7{=%= 63 63
DASH 7l%= 284 284
Protocol PSI PMT 7l 25
DVB SI 7l 6 31
EPG CHANNEL 7j{== 8
CHANNEL SCAN 7l== 14
PROGRAMME 7}%= 9 31
hbbtv & API | CAPABILITY 7§=% 12
CI Plus 7} 41
CONFIGURATION 7H== 29
DEVICE 7H%= 7
DISCOVERY 7l 5
DOWNLOAD 7l 3
DRM 7l%= 10
DSMCC 7l 91
MediaSynchroniser 7lj%= 80
METADATA 7§ 55
NETWORK ID 7}j%= 6
PARENTAL RATING 7j%= 8
PERSISTENCE 7fj== 12
POINTER 7{=%= 8
PVR 7l== 2
ScheduledRecording 7%= 55
STABILITY 7l%= 17
STREAM EVENT 7} 3
TRACK 7%= 7 451
1733 1733

7.2 1BB & J|gt
580N BEES &

0! 1BB £& DI

S T Test Case &=

68

e
=

FLUIED HobTVHA &&/otd Y= Test Case=sS
TFRUHAN HEE Test CaseE &

ot ALt

<H 7-2> 1BB & DIt Z2Z T Test Case =&

X6t s
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=
TT

HT

S
1>

Bl 12

Application Management

Object Factory API 7
LocalSystem class 7
Video Broadcast Object & Channel 15
Programme 9
Companion Screen 7
Key Code 20
Browser (html5test AFZ) 586
2] 652
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Part 5. 20184 1BB E& & J|1A

A. 1IBB EZ JHA (IBB CS Dynamic Linkage)

FAR3H BB 214
= X <BIAIE> S2E IS AMARRA(ETRI), CIAIZH
<HG> HigE, 284, 22U <Tel> 042-860-3888
5"- /g Il- Xl o XH Ol i i i
:lg —OCJ - . .
(Contact) <HL> - <E-mail> 1080i@etri.re.kr
<AED> SI2AXEAMARA(ETRI
<HYE> @488 <Tel> shoh@digicaps.com
ESS DN S : —
AP AZ - )
(Contact) <HL> AR <E-mail> shoh@digicaps.com
<A=E>S CIXH

1. 1BB #& Part 4 I W=

1.1, “2. 218 H&E" FI)t U8

bl

[6] TTA @ “XI& I} UHDTV g &S£4A1 HSF - TIE 3. A|[AEHX)
TTAK.KO-07.0127/R1-Part3

1.2. "4, 240" FIt LIS

MBMS Multimedia Broadcast/Multicast Service
MPD Media Presentation Description
XML eXtensible Markup Language

1.3. “6.7&" &t FII U

ZIMLSA A3 HE2IAHOI&EDL IBB &2t SAl ZZEZ2 ATSC3.0 Companion
Device [4]2 5.6 2 &9 WEs EC.

ror
|5
Hu

6.7.1. Service Linkage S4lS 9 EZ2 2 HAIX Ws

K &TH UHDTV S0 EE HE Part 3. AIAEX[6] 541318 & 5421220 KM &
O|8t Service Linkage Ze2|HE & HZE BB UM ZILIA A3l 0HE A0
Hdoz MIst)| /A8t S MAIKNE 2ol ATSC 3.0 Companion Devicel[4]2l Table
5.4 Service Enumeration ValuesOl CtS1t &2 Service Linkage MHIAE =J1stCh.
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PDCDServiceName Description
ibb.services.sl.1 Service Linkage

el IBB SHEIA 2L A3E HECIAHOINASZ MEdl= Service Linkage S4l
S st 22 HAIXIZ 2o ATSC 3.0 Companion Devicel[4]2l Table 5.7 Notification
Service Enumeration ValuesOll Ct21 &2 Service Linkage MHIAZE F=J18HCE.

PDCDServiceName Description
ibb.services.sl.1 Service Linkage

Service Linkage S4ls st HAIX WES ATSC 3.0 Companion Devicel4]2
5.6.1.3.2Z20 M2k HAIZIHOF &tCH. Service Linkage S48 {8t HAIX LHE2 JSON
HAIQ|HOF 6t MessageBody= & EUW A Jl=6t= JSON SchemaZ ([tetOF StHCF.

e

FIet HAIK =0 et 228 &9

SOl 9018 &Y

rok

<H 6-1>2 Service Linkage E4&IS Ch. <
A

6-1>0l A Description €2 HIAl

Car
. . Data _
Field Name dina Description
. type
lity
ATSC 3.0 Companion Device[4]2l Table
MessageBody 1 56
) IBB SO0l M A S0l A=s MEIA0
service 1 _
Chet &8
The identifier for the currently playing
serviceld 1 integer service, which is the Service@serviceld
value in the SLT
Category of the Service currently being
serviceCategory 1 integer played, which is the
Service@serviceCategory value in the SLT
Short name of the Service currently being
shortServiceName 0..1 |string played, which is the
Service@shortServiceName value in the SLT
servicelinkage 1 Service Linkage Information
) ) [6] <E 5-13> L= <E 5-18>0M Holst
bsid 1 integer
oY gt &9 &E=x
, , [6] <E 5-13> L= <X 5-18>0M Xt
LLS_group_id 1 integer - _
e gt 89 HFXL
) } [6] <E 5-13> L= <E 5-18>0M Host
serviceld 1 integer sic 2 Moy mx
, , [6] <E 5-13> = <X 5-18>0M X&t
linkageType 1 integer sicr 2t Mol mx
o ) XML DataTime OIOIEH HEHQl 22 string
activationTime 0..1 |string _ _
stz 248
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[6] <H 5-13> L= <X 5-18>0M Xo&t
e gt &9 X
XML DataTime OIOIEl EEHQ gf= string
. . ) st H8
deActivationTime 1 string _ _ _
[6] <E 5-13> = <H 5-18>0A Ho&t
oY gt 49 &=x
, _ (6] <E 5-13> L= <X 5-18>0M Xo&t
serviceCategory 0..1 linteger )
g gt 89 &=x
, (6] <E 5-13> L= <X 5-18>0M Xt
broadbandAccessRequired |0..1 |boolean |_ _
g gt 89 &=x
) [6] <E 5-13> L= <E 5-18>0M Host
svcCapabilities 0..1 |string ) _
o gt &9 &=x
[6] <E 5-13> L= <E 5-18>0M Holst
g gt &9 EFX
linkageData 0..1 |string st &= XML  E£=2X XISH(XML
Escaping)S = &ol0 JSON string Me2IJF It
SotE=%= oliOoF StCt.
MPD AlDJEd HEE H356l= URL
B 0| URLUAM HZZ= HTTP Responsedl
= MPD AlO<Y™ d8IJF  MBMS
metadata envelop2l <item> Z2IHE=Z
ZEICH 0l M metadataBEnvelop el
HEQ HX BAIZ 01825t MPD Al
g2 OHXOb item dEHEZ EXE =
i . UATSE oHOF StC. Ol CHSt XEAMISE LHE
MPOUri 0..1 |string o
2 [6] 5.3.7&22 & 1stC}
B BB SH2UA SSU2 St =X AMHlA
o MPD AOE™ JEE =plet =2
BB @2 ZMLIA AQelegz MPD Al
adel 828 MBMS metadata envelop
Stz 246t HS0oH0F StCt.
= 1BB ©HZ=2 LA ATqelez H[st
ZHEUHEL AEZ|Y = MSE 2RI S
B. 1IBB EZ JH& (IBB Event API)
FR3H BB =¥
= IS <3|AFHE> C| X 24, SBS
<HE> @48 <Tel> 03-300-3103
A SM <E> ARAE <E-mail> shoh@digicaps.com
(Contact) Doslnne 9Iceps.
INEL

5 48X

<Tel> 02-2113-4845

72 FBMF-TR-004



)-||
40

<AL> MMUAP <E-mail> hazlee@sbs.co.kr

(Contact) <AZ> SBS
UHD IBB AHIA Part 3. ECIR XM OHE2AH0IA & E=E =3 U
1. 6.1&8 =3
SAEZ OIHEE TEE BREIWAE HEZ HEZHOED -7 2HEOUM “AEE 0]
HIES IL&tst” AA
2. “6.4.3.2. AEZ O|HIE 2=Al API” =D}
6.4.3.2. O|HIE Z£=Al AP|
6.4.3.2.1. O|HIE g|Al] I ¥« At
BZOHAE L= BZEHWE HHIAQ OIHIE AEZHES Soll ML= O/HEE $=4Al
otJl ol OIPF DAE[3] video/broadcast object= US 22 HAEES XIHolOk

StCt.
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void addStreamEventListener(String targetURL, String eventName, Eventlistener listener)
EX™ OIHIE 2=pS A8t OIHIE 2| AL (listener) =t

=4D|l= EF MUHIAQ OIHE AEZEES Sofl &= EF OIHE L= X
OIMIE =41 Al 6.4.3.2.28 0 A B2ol= StreamEvent O|HEE 2lAHZ dE
o OF &tCt

SEADE HLGt= OIHIE AEZNA SLSH OJHE QAAHA(OIME AHX}
0] =Ss OIMES)N O 2% GtLESl StreamEvent OIBIERH M EHE| Of OF
StCt. Bt OIBIE HZ 0 OlHME e dR0= =48 OIHE WS

Description  |Errordt A8t A R20 & StreamEvent O|HIEE M HOF &HCF.

OIHE Z2lAlH= video/broadcast 2HHMIJE Presenting S£= Stopped AEHOI QU
2 Mol =otE = U0t St CrE &H0 A= R 0l HAE S&E2 0F
2 S0t S OoF StCt.
£AD|= OIS 22 220 ol (S22 video/broadcast 2HHI0l =0t= 2
= OIHE 2lAHE S5 oHHMoH0oF StCt.
® Unrealized &EHZ2 &&t
® NMHlA HAE2=Z OI5t Connecting AEiE A&t
MNElA HEE ot H= LA HlHd=2 2ol Connecting &EHz &&
= 3% Ol8E 2lAUH=E =5 o ME Al Z0t0F StCt.
OIHEE W&ol EXH MHIA Aol {8t 222 6.9.1.5
targetURL L - _
Channeldil A 2% 5t= ccid &4 2= AESHL
Arguments IEE OHIE AEZ AYEXIE S 201 KI&ESEHC
eventName o ;
@schemeldUri + "U+0020" (SPACE character) + @value
listener OIHE 2lAal] &=

void removeStreamEventlListener(String targetURL, String eventName, Eventlistener listener)
EF OHIE £AE 2ol S=28 OIHE 2| AU(listener) AKX

Description | 1 Al MRste coid 200l Sa6HK 2HU SEEHX %S O/HME 2lAHES
MTSHED Bl HS 0] HAS 552 0122 S SL0I0F BHCH
OMIE AEzls Masl= =3 AblA Ads)| 98 zoz
targetURL _ ) _
6.9.1.5 ChanneltlM Y 56t= ccid 4 gt2 ALEstC.
AEQ QHE mEZS FJE OME AE2 ASNE ST 20|
Arguments

eventName |XI& &HCH

listener OIHIE 2lAld &=

6.4.3.2.2. StreamEvent O|HIE
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interface StreamEvent : Event {

readonly attribute String name;
readonly attribute String data;
readonly attribute String text;

readonly attribute DOMString status;

"type": "number"

o
nigr. {

. event"

Properties !

text "type": "integer",
"minimum": O,
"maximum": 4294967295

}l

"text": {

UTF-8 as the encoding for the event

long",
"type": "string"

}I

"required": ["startTime"]

}

name OIHIE AEZ AHET}
data null (3tS EYotAl £8)
AN O|HE = S8 0|HES Datas= Ch& JSON Schemalll T
2t AEE dEE L
{
"type": "object",
"properties": {
"startTime": {
"description": "The time, in seconds and fractions of a

second, that describes the beginning of the event",

"type": "number"
br
"endTime": {
"description": "The time, in seconds and fractions of a

second, that describes the end of the event",

"description": "an identifier for this instance of the

"description": "The string value of the event assuming

be escaped.)",
"type": "string"
br
"data": {
"description": "Data of the event encoded in

hexadecimal (for example, 'A10B81033'

(The document may need to

for a payload 5 bytes

ME =0, text attribute= CtS 1t & L.
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"id": 1234,

"startTime": 1511230889.78,

"endTime": 1511230904.18,

"text": "<SpliceInfoSection tableId=\"252\"
ptsAdjustment=\"0\" privateIndicator=\"0\"
tier=\"4095\"><SplicelInsert spliceEventId=\"11888\"
spliceEventCancelIndicator=\"0\" outOfNetworkIndicator=\"0\"
uniqueProgramId=\"0\" availNum=\"0\" availsExpected=\"0\"
spliceImmediateFlag=\"0\"><Program><SpliceTime
ptsTime=\"6623495495\" \/><\/Program><BreakDuration
autoReturn=\"0\" duration=\"0\"

\/><\/SplicelInsert><\/SpliceInfoSection>"

}
OIHE &My 2o StreamEvent OIHIEES FTELE Mio=s
"trigger" gt=2 A& EHCI.

-

Errordt 248t 2L “error” a0l XIEZH ML 0F StCH Error
LMo 2= addStreamEventlistener HAE S& Al =415t
A 5l OIHE AEZN &t OIHE AEZ A|IQE2(ROUTE &
£ MPD W EventStream Element £ &= InBandEventStream
Element, MMT &2 AEl HIOI2 %= inband_event_descriptor())
0l ZMotX &2 22, L= FA4H2=2 2lAHI SS&E A
M oY OIHIE AEZN st AADEH0 HAE BRI AS =

status ULCH.

Error &Ele H=
tStCt
targetURL &t & XI&EE MHIAJN EMGHA %2e B=
eventName2 2 X &E O|HIE AEZY AIQYO0
targetURL 2t 2 XI&EE MBIAN E=MotX 22 2
[ _/':/l\_|j|j|. O|U-||E AEal AA_'O' %j}.ggl- A

- —— 0 T

O

|BIEJL 8EL 00 ot dase2 UssS

H

ol

Error &EHE == OIBIED &tR0IctE MEEH 2lAlH= 41D|

Ol 2ol AsHCZ SE ol MECh.

. 1BB 2= JH& (IBB Version)

S H UHDTV &1t 1BB
= bS| <SIAE> AP M XL
<HY> 0|l <Tel> 010-5742-5131
A SA KAL> £=AARR <E-mail> dani.di.lee@samsung.com
(Contact) T e T e o :
<AE> HALCIAEZYOIAMEE TV S/W Lab
et IBB &2 &==ol= =4J1JF Uisst 1IBB HE=2 Ol Xlatdl <st gt
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NE A S0l H1, £ HEE
(Rostrac) 1= HbbTV 2.0.1 R2D &80l &, ZE0| LXK

0
1o
ro

“RIAIOF UHD IBB AHIA” 723 “Part 3, 6.3.3 ER2CUHE Hol 2 T2E2” A H
A= HTTP User—Agent header0fl &&= 3 ArMlotd, Ofelel “Part 3, 6.3.4 &I
AV BS FIIBICH

-/

o

‘X4 UHD 1BB MHIA™ #A2 HXI0 HES FIIG6
“1.3.1"2 HAISHC

Part 3, 6.3.4 &X| QA

HTTP User—Agent header= HbbTV 2.0 S &&= 0o

Hl
b2
o
Hl
0o
roy

Ct.

HbbTV/1.3.1 (<capabilities>; <vendorName>; <modelName>; <softwareVersion>;
[<hardwareVersion>]; <familyName>; <reserved>)

2 IBB &l SEE = $£4AEXeE JI2822Z HbbTV 2.0 #2322 7.3.2.40AK Host
o ZoHsS XIKSHH, D10l ol OfeHet 20| I1IBB H& QlAIQ] Jisst S8 AEES
HbbTV 2.0 10.2.4& 2| table 131 &2 HAIOZ <capabilities> EE=0 F=It8tHCE.

“+|BB_<version—Major>.<version—minor>.<version—-micro>"

OIM:

« <version—-Major> Z2E=<= “major version”S 20| &tC}.
« <version—-minor> 2=&= “minor version”S 2| 0| &tC}.
« <version—-micro> == “micro version”S 2| 0|&tC}.

ZANOZ, 2 721 SEEE BB 4D S8 AEZE2 S 2010 StCt.
«“+IBB_1.3.1"
AEHOZ, M2E HTTP User—-Agent headerl OlAIZ 0tceHel AEZS HNAISHLE.

HbbTV/1.3.1
(+DRM+IBB_1.3.1;Samjung;SmartTV2018; T-KTM2DEUC-0429.91;;urn:samjungtv:family
name:KantM2:2018;) Tizen/4.0 Chrome

D. IBB = A (MHIA JH0IE = HH)

MHM

77 FBMF-TR-004



= S| <BIAFE> 02 E
<HYE> 47 <Tel> 02-2105-6971

A SM KALI> A BEAE <E-mail> seoggoo@aircode.com

(Contact) el :
<AE>S HH2E HPEA

X HZEBE a4s s MHIA JH0IE REAl HTTP User—Agent
header& AIEZotE=F st

"Xl&OF UHD IBB MHIA" #2 "Part 5. MHIA JI0IE, 6.2.3. AHIA JI0l1E A
(Request) 2 =% (Response)' ZO0l 2ct0IHED HTTP/1.1 JIEtC2 AU EE 2
A Al HTTP User-Agent € AIS0IES EE2

6.2.3. AHIA JI01E & (Request) ¥ S & (Response)

o

B2CCE 2ts 3 MHlA JH0IE29 2F(Request)t S (Response)2 CSH &
N

= E= HTTP/1.1 JIEt2 RequestE ot12, AlH= OI0 ek HTTP Response
wnS EI%FH =Lt

Z22H0IHEE= HTTP/1.1 J18tS] "POST" L= "GET" methodE At&StCh.
HTTP User-Agent header= HbbTV[1]1l SEE TS Ot ZHS LSS
HbbTV/1.3.1 (<capabilities>; <vendorName>; <modelName>; <softwareVersion>;
[<hardwareVersion>]; <familyName>; <reserved>)

= BB #AY SEEHE FMEXE JIEH2Z HbbTVI1] 722 7.3.2.40M &gt
F1o ZWES XI&otH, OJ10 Ciol Ofef2r 20l ESG H&E 2140 Jisst s&d AEE
s

|25
10.2.4&8 2] table 131t &2 422 <capabilities> Z =0

i
S
ro
]

"+ESG_<version—major>.<version—minor>.<version—micro>"

OIIM:

0 <version—major> Z == "major version"S 20| &tC}.

o) <version—-minor> Z &= "minor version"s 2| 0| &tC}.

o) <version—micro> Z == "micro version"S 2|0|&tC}.

ZANUNOZ =2 FAY SEE e £AD|9 S AEE2 S 2010k 8L
0 "+ESG_1.0.0"

AEHOZ, M2E HTTP User—-Agent header® OlAIZ 0teHel AEZS HAlISHLE.
HbbTV/1.3.1
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(+DRM+ESG_1.0.0;Samjung;SmartTV2018; T-KTM2AKUC-0810.20;;urn:samjungtv:famil
yname:KantM2:2018;) Tizen/4.0 Chrome

d) 2el0IHE= dI0IE LA A, RequestOl parameterE E& A2 = U2H, 0l=
HTML4.01 HE=0A "application/x—www-form-urlencoded" encoding  type,
'message—body' of HTTP/1.1 'Request' HIAIXIE AtSStCH

e) 22H0IHES QAEES key-value pair SEiE post HIAIXIO €0t ME5HH,
key—value paire HTML 4.0.101 82 & AXY '& HAXNE 0186t =2 &tCt.
f) 220/ E= SGODE RAFAI LIet0IE 22 "type=sgdd'E &3&5t, SGOU 2
Otet0lEe 2t2 "type=sgdu'Z & &SICH SGDD,SGDUE SAlM RAEGSH= =20
OIe gt "type=sgdd+sgdu'z & & &t

g) ANHE AHIA JI0IE HEQ LO0IE ¥ R& JIst 488 <ol HTTP 1.12
"message—body" &=0 "lastResponseVersion" 1 "ResponseValidity" &=2 & &5t(

S50}

[SS) = )

h) M2l SE0l &

I
1

9l

Yl

4 A
ct

0

rr
=]

10

o

A= HTTP/1.1 Reponsell M2t status "200 OK'E & & st
Ct. OIlH, status =t SBz2CE MHHIAE NSdt= AHS AEHE 201 o,
OMA-BCASTI[7] 5.1.42] 'GlobalStatusCode'E AtE&HCH.

) MB12l S HTTP header 2Z2| "Content-Type"2 "application/octet-stream'2&
&& st

j) HTTP payload? €& U2 ZE0WAM &Z5t= "SGResponse" A0 et JI=8tC.
Ol= AMBIA Ji0IE EN O Z2o S cd8dl == JIs2  20Isth.
"SGResponse'= attribute2 status, lastResponseVersion2 XMZ06tH, element2
SupportedVersion ServiceGuideDeliveryDescriptor, ResponseValidity, PrivateExt S0l
U2M, M KtAet iz O2 2ol JI=Z UL

ro

|0

E.IBB E= & (FIUA A3 MHIA TF HE)

P23 E BB 29
E X <AME> OXY, st=dNSMUHATAR(ETRI
M 2 UHD IBB AHIA Part 4. ZTUS A3l MHIA HEE HE
o gy S8 2dE <Tel> 03-300-3103
= <HL> ARAE <E-mail> shoh@digicaps.com
(Contact) CRESE RS
N O EEYENS
<EE> BEE/BUL o 042-860-3888
EEE=EPN; p £ : | N
. - m a |
pNE=) Holod 12|
(Contact) ~ <%%> Melgi7a 1080i@etri.re.kr/boboss@etri.re.kr
<AE> =TS AA AR (ETRI)
1. UHD IBB MHIA Part 4. ZMLIAT A8 MHIA HE HE &5

1.1, “2. 9 HE" ¢33

FHl
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2. 28 HE"M As [4]8 SN 20| HE

o

Ct.

- =X &: [4] ATSC: "Companion Device," A/338: ATSC Candidate Standard,
Advanced Television Systems Committee, 2 December 2015

- &3 £: [4] ATSC: "ATSC Standard: Companion Device(A/338)," Doc.
A/338:2017, Advanced Television Systems Committee, Washington, D.C., 17 April
2017

1.2. LIS A8 HHIA API & X B E

6.2.12 CSManager &8 220 U= "6.4.2.1" &

N
11

'6.4.3.1" X2 HA

o

Ct.

- =& ! "CSManager REBHEWAN Xot= APl= 'IIES. Bt M WS 0l&
239 6.4.2.12 FXEHCH!
- =& =:! "CSManager RLEXRENAM XI&dt= APl= 'IIE3. E2XMH H=clAHOlE
2&3'9 6.4.3.15 FXeLt”

6.2.22 CSManager &3 220 U= '6.4.2.1" FXE '6.4.3.1"' L2 BHE

- =& &: "APl= 'IHE3. B2t 22018 &&F'2f 6.4.2.15 FXeHCH!
- =& =: "API= 'IIE8. 22t S22 0l48 &3’ 6.4.3.12 &FXIeHCH"

1.3. wss XI&

wss(WebSocket Secure)ES KXI&0alJ| ol 6.4&8 HEcCIAHOIAZ EXMS S 20|
=& &t

- =38 &: IBB OHEcIAHO0ol&D FILIA A HEHO0I&2 SAS HbbTV2.0[3]
° 1458 WMECLt OHEcAHoIEZt S4=S 28t WebSocket M= I1BB HZUHA F=
CI0{0F ot OHEcIAHOIEZE SAZ 28 WebSocket A2 AMHIA ZHAE(Service
endpoint)2 6.62 2L,

A

(S

2 HbbTV2.0[3]
MEC &, HbbTV2.0[3]2 14.5.401 25t ‘'ws:" MH &2t OtLlet

r

- =& = |BB OS2/ 08D HIHLIA A3l HS2AH0IE2t S
S| 1458
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{0

'wss:" HMHIF XFECEH HEIAHOIEZ2 SKS
ST Ok ot OHSeIAHOoI&E2E SAS st W
endpoint)2 6.6 =L},

F| 8t WebSocket MH= 1BB =20 A

ebSocket AH2l MHIA ZEE (Service
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(2 252 JIs210KNE 2S5 R HE2=2 JIs21AM2 28= 0tE)

[1] ¥, YA, dGA, 243 “XAMO OlF &E EF(ATSC 3.0)2 MUlA & A
= DI%", 2S5 010, M20#4s, 201549 10&

[2] 4 I} UHD ESG ¥ 1BB E& JI&”, TTA Journal, Vol.167, 2016.09-10

[3] TTA: “XI& I UHDTV &8 &4 & (TTAK.KO-07.0127)", 2016.06.24

[4] TTA: “XI&T}F 1BB MHIA (TTAK.KO-07.0128)", 2016.06.24.

[56] ATSC: “ATSC Standard: Companion Device (A/338)", 2017.04.17

[6] ETSI: “Hybrid Broadcast Broadband TV”, ETSI TS 102 796 v1.3.1, 2015.10

[7] OIPF: “OIPF Release 2 Specification Volume 5 - Declarative Application

Environment V2.0", 2014.01.24

[8] SI2YUSZ NS TAL 2017 AHIXHEHEZAF 20A7, 2017.12

[9] ATSC: “ATSC Candidate Standard Revision: Signaling, Delivery, Synchronization,
and Error Protection,” Doc. A/331: 2017, Advanced Television Systems
Committee, Updated 13 August 2018.

[10] ATSC: “ATSC Standard: Service Announcement,” Doc. A/332:2017, Advanced
Television Systems Committee, 6 December 2017.

[11] ATSC: “ATSC Candidate Standard: Revision of ATSC 3.0 Interactive Content
(A/344), " Do0c.S38-029r5, Advanced Television Systems Committee, 17
January 2019. (work in process)

[12] OMA: “Service Guide for Mobile Broadcast Services,” Version 1.1, document
OMA-TS-BCAST_Service_Guide-V1_1-20131029-A, Open Mobile Alliance, 29
October 2013.

[13] ETSI: “Hybrid Broadcast Broadband TV,” Document ETSI TS 102 796 v1.4.1,
European Telecommunications Standards Institute, European Broadcasting
Union, August 2016.

[14] CTA: “CTA Specification: Web Application Video Ecosystem — Web Media API
Snapshot 2017", Doc. CTA-5000, Consumer Technology Association,
December 2017.

[15] IBB: TTA: “XI& I+ UHD IBB AMHIA” TTAK.KO-07.0128/R1. 2016F 128 27¢.

[16] [TEST] HbbTV: "Test Specification For HbbTV Test Suite Version 9.0 Version
1.0" August 19, 2016
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