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Preface

1. Purpose of Standard

The purpose of this standard is to define a specification for IBB(Integrated Broadcast
Broadband) TV services, which provides domestic terrestrial UHD TV viewers various

interactive content services while watching TV.

2. Summary of Contents

This standard mainly defines a necessary method of providing interactive service
application based on web through the broadcast and/or broadband network while
watching UHD broadcasting. Also, this standard defines a necessary method of providing
companion screen service connecting TV and personal smart devices. This standard
refers to '‘ATSC 3.0° and 'HbbTV 2.0’ standard for the web application and companion
screen service. And this standard also defines additional functions not defined in the

reference standard for domestic terrestrial UHD IBB service.

3. Applicable fields of industry and its effect

This standard should be the basis for providing IBB services combining broadcast and
broadband network in domestic terrestrial UHD broadcasting environment. And this will
contribute to the invigoration of domestic high quality broadcasting contents business
and the progress of related technology, providing efficient interactive broadcasting

services together with live broadcasting.

4. Statement of Intellectual Property Rights

IPRs related to the present document may have been declared to NGBF. The

information pertaining to these IPRs, if any, is available on the NGBF Website.

No guarantee can be given as to the existence of other IPRs not referenced on the NGB
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website.

And, please make sure to check before applying the standard.

5. Statement of Testing and Certification

5.1. Object of Testing and Certification

N/A

5.2. Standards of Testing and Certification

N/A

6. History of Standard

6.1. Change History

NGBF-STD-012

Edition

Issued date

Outline

The 1st edition

2016.04.28

Established
NGBF-STD-012

6.2. Revisions

NGBF-STD-012

1. Introduction

2. Scope of this standard

3. Reference Standards

4. Definitions

5. Requirement

6. Technology
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= BE2 T X|&L UHD H&0|M BB MHAS MEot=H 2% TtEZ U

HA 7|ttt 220 192 CHEar 2L

. OE 1. ZE 7|2 : NGBF-STD-011

- I}E 2. OjZ=2|# 0| Al : NGBF-STD-012 (& 2A{)

- I}E 3. 23}2X Of=2|AH0|M 3+ : NGBF-STD-013

. O}E 4 HIHLQI A32l AH|A : NGBF-STD-014

- I}E 5. AMH|A J}0|E : NGBF-STD-015

- OIE 6. 2HX QI4] : NGBF-STD-016
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[HbbTVZ]

[DVB-Sig]

[UHDTR-P2]

[UHDTR-P3]

[MPEG-DASH]

[DASH-IF]

S EE(EEET) NGBF-STD-012

ETSL. "Hybrid Broadcast Broadband TV”, ETSI TS 102 796 v1.3.1,
October 2015

ETSL: "Digital Video Broadcasting(DVB); Signalling and carriage of
interactive applications and services in Hybrid broadcast/broadband
environments”, ETSI TS 102 809 v1.1.1, Janurary 2010

KHMCHY S Z - "X 4T UHDTV & S4 88 - ItE 2. Hx2H
e

AMOESEE: "X ot UHDTV && a4 88 - OE 3. A|2H

"

ISO: "Information technology — Dynamic adaptive streaming over
HTTP (DASH) — Part 1: Media presentation description and segment
formats”, ISO/IEC 23009-1 (2014), 5/15/2014

DASH IF: “Guidelines for Implementation: DASH-IF Interoperability

Points, Version 3.1,".
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O Z2|H[0] M (Application): &% A= 2MS
7l 22 SEHQ ofjE2A0lM 7|8t MH[AE M3Sg O OfE
HTML, JavaScript, CSS, XML and multimedia files 50| & == QJU20, OfZ2|#H0|M2 O]
OiZ2[AH0[ME Fd3t= HO|E 0|29 HOIE O HZ5tAHLt 0| &8 + U=

IBB OfZ2|#|0|M (IBB Application): IBB THZO|A T EL|= OfjEz|AH oMoz &
ofEe/AolMez FdE.

O|HIE (Event): s=LI7[L} s=417]Q] OfF2[AH 0[O e +47|Lt OfE2|AH 0|40

4.2. 0]
AEI Application Event Information
AIT Application Information Table
AST Application Signaling Table
ATSC Advanced Television Systems Committee

DASH Dynamic Adaptive Streaming over HTTP
EFDT Extended File Delivery Table

HbbTV  Hybrid Broadcast Broadband Television
HTTP Hypertext Transfer Protocol

MMT MPEG Media Transport

MPD Media Presentation Description

MPT MMT Package Table

13
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MPU Media Processing Unit
NRT Non-Real Time

ROUTE  Real-Time Object Delivery over Unidirectional Transport

SLS Service Layer Signaling

SLT Service List Table

URN Uniform Resource Name
URL Uniform Resource Locator
XML Extensible Markup Language

14
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6.1 7a

M

OfZElA0old AlaZ2Za S7|=te] =X2 UHD IBB AMH|AOA X[&HStE F7HA|

ZR0| MHIAES X|Y8}7| 9fztolct

- OfE2AH oM 7|E HEHES Zdtes HAIZE MH[A

- OfE2(AolM Y|Ht HEHESZRM F9E[= SEHES OfS2AH0M Z|Hh AMH]|

A

oiZ2/A 0l 7|E HEHES2 oot 22 FFE =FE & ULk

- Of=z|Ho|M

no
o e
ra
o>

- NRT ZEI=E (0] AH=ES2 0)2] & A MY OHS2[AHO[M0 23 Af

- On-Demand ZIHIX (O] ZHIES2 OfZ2|H0|M2| QFA| TEE|0f AFEEILE)

= Z2oME 5 7HX FF2 MHIA0AM ALEE= OiZ2[AH 0l 7|8t HEHEO

[
ot AIDEE 3 sl HEHESS Azt §2 A28 0|83ty S7|=tE o= ¢

6.2. OfZZ|AHold A|22™

6.2.1. OfZ2|A0|d 7|2 £ A2EY

-

sttol MElAL E40 fZa|AHOIM V|8t HEHES Ty 4 YTk % of22
i

b

Aold g HEHESO| 7|2 £d0f Cigh A[OE2 Y2 of2iet ZCf
6.2.1.1. AST (Application Signaling Table)

OHZ2lA 0l 7|eh BEHES 7|2 H82 XML J4 2| AST ZME Soff MEECL
O| H|O|2< ETSI TS 102809 [DVB-SigloflAl HO|El AIT 7|HtQ 2 HbbTV 2.09| 7.2.32H
oA HolEl XML AITO| #Z{g 20 [HbbTV2], F:7IH 22 UHD IBB MH|AS 2|8l

16
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orzfet Z2 Nef & FItAIetS MELL
6.2.1.1.1. ASTO| H|2F A}SH

ASTE= broadcast-related application 5! Broadcast-independent application0f 2%
HEEICH ASTE XML AITS| gt=8 & Zoteh 4 oLt A8 HEOo| Cfs otzfet &

Xy
S FoF Atste whatof shCh

o —

[# 1] ASTO| H|Sf Aret

Field or element Requirement on AST

applicationDescriptor/controlCode AUTOSTART. PRESENT, KILL EE=
[ ' 4

DISABLED

applicationDescriptor/serviceBound

applicationDescriptor/version MeiXoz g Jls

applicationDescriptor/mhpVersion TS| X| LOfOf B
a o a

applicationDescriptor/icon EE"Elxl %toror .O;_

applicationTransport/ OCTransportType EFQl £7} =

HTTPTransportTypell 5| &

6.2.1.1.2. ASTO| 7} At

AITO| 322 D5 m3E 4 91, UHD BB AHAS 9[3H Z74x{0l
QICE XML AIT #24 0|2|9o] F7I™Ql ASTO| ZEL= CF29 XML

| 83t -G3lOFStLY.

N
i
b
_(?t
_(')l-
S

=]
o
|>
fujn
o

http://www.nextb.or.kr/XMLSchemas/UHDIBB/AST/1.0/
2719 HYAMO|AL| prefixs "uhdibb”O|LCt,

[E 2] AST 9| F=7Jt Atz

Cardin ..
Element Name lit Data Type Description
ality

Application LN O4Z 2| 0| 42| ChFSH properties

£ I ESt= root element

17
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NGBF-STD-012

uhdibb:ApplicationDes
criptor

UHB IBB AMH|AE 2|+ extension

@requiredCapabiliti
es

string

Z2|7o40] YHQ 7

Of
I8l Rt $417|9|
capabilities [UHDTR-P2]

@appSize

unsignedlLong

siiet ojE2AH ol mo| F Ht
O|E 37|

@contentLinkage

unsignedInt

sie OfEz2lAH 0|0

=
EFDT indication value, & linkage

value

Icon

sl OfZ2(#0]432| ofo|22

—

propertiesE L 2SH= element

@filename

string

sie Ofo|2el mugoez
Qapplication®| URLQ| base
partE base URLEZS}= relative
URL

@size

string

S OfO|2O| M EHelof £7-
+W 27|12 189 %ol 58
"24x32", "32x32", "48x64",
"64x64", "96x128" "128x128"
"192x256", EEE"256x256"

@aspectRatio

string

S5 ofol2 ClAZolof Xzt
ol Jt2-H2 H8E C1go
2ol s18%!

”1_1", 114_3u’ EE |: ”1 6_9"

ApplicationTranspor
t

0.1

SIS OfZz2|#AH0|M X content
itemO| ™&%[= Transport
protocol B! 2t#H parameterE I

St5t= element

ROUTESessionInfo

e ofEz2(# ol
content itemE& N &3}
MMl parameterE ZE3tSIE=

element

LCTChannel

ole ROUTE MidE Fdsts

18
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LCT XL O| parameterE ZE3ts}

= element

@tsi

string

S LCT XH2 Q| transport

session identifier

@plpID

oD

unsignedByte

iy LCT X 20| M= =2
A% mo|mo| identifier (PLP ID)
(CIZE 2 s LCT xHES

st= ROUTE M|A©| PLP ID)

b

@broadcastStre
amId

oD

unsignedShort

e ROUTE M40| MEE|=
=2| XE22| broadcast stream2|
identifier

(CIZE & oXf =452

broadcast stream?| identifier)

@plpID

oD

unsignedByte

e ROUTE M40| MEE|=

22| AZ nlo|=Z Q| identifier

(PLP ID)

(CIZE 2k O AST7} &&=
PLPO| identifier)

@sourceIpAddre
ss

oD

string

ST ROUTE MMe2 MEER|E=
I§ 7l =9| dotted-IPv4 source
address

(CIZE ik

0| AST7t M&E|&=

I ZI=9| source IP address)

@destinationIp
Address

oD

string

SiE ROUTE Midcz MEE=
I§Zl=9| dotted-IPv4 destination
address

(CIZE gk Of ASTZt & El=

I§ ZI£ 9| destination IP address)

QdestinationPo
rt

oD

unsignedShort

Si'e ROUTE Midez HEE=
If 21 =2| port number
o AST7} M Ele

I{Zl=9| port number)

(CIZ2E 4k

ContentItem

ofie OHZ2|A 0]430] AtEdt=

content itemQ| propertiesE 3t

19
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5l= element

@location O |anyURI 82t content itemQ| URL
QcontentLinkage O |unsignedint [3{E content itemOf &&=l EFDT

indication value, & linkage value

Gupdateshvailabl | g |poolean 32k content itemO| F7|Xo &
e
HHO|E E|=X] §RZ LIEtH=
e
@size O |unsignedlong |3|E content itemQ| & H}O|E
37|
6.2.1.2. da0tS E3F ASTO| M2
OiE2|70|d 7|8t HAEHESO| £ HAIZF MH|A =2 OfZ2(AH 0] Z[EH AMH
0| SLS [UHDTR-P3] M& ZHZ2 2 AST XML 2 A7} MAEIC}

6.2.1.3. HEECHICE F3 ASTO ME

OHZ2[#[o]4 7[gt AEHESO| £t HA|ZH MH|A =2 fSE[AH0[M 7|8 AH|
A0| SLSO| SLTE Edf ®ME &= URLS 0|23}0], HTTP Request2 AST XML 2AME %

Mgk =+ AL

AST XML EMo| HOlE G2, $jg AST XML 2

=
=
metadata envelopel| “validFrom” 8l “validuntil” attributesE Edff A|21ZE3 = =

oru
]
>
¥0
im} Il
o)
N
[N)
w

QoM [UHDTR-P3], 22 =X OMIEES E3| ZFYHoE A|QY

! 1 -

[l

&x).

OIHO|E = AST XML S2AO| URLS 3l AST XML ZAE Z&s= MBMS

metadata envelopel| "nextURL" attribute2 Al & E == QUCt [UHDTR-P3].

6.2.2. OfS2|F|0]/d O|HE AOE™

OiZ2/AH 0180 Qi FoHX= SHE2 HEY T2 HEREMES S

rx
of
mn
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= €8 = O[HIE oA Hoja = UL

f

6.2.21. WaLS E3 04Fa|H 0|4 ojHES| HS

6.2.2.1.1. ROUTE MH|AZ 2|3t ol =a|#|0|A O|HIE

ROUTE MH|A0f ZotE[o HEE|= OfE2AH 01 7|8 HZHESO g O[HE

= HU&5te 8% UEUR=E MEL|e= OHIESZ DASH O|HIEE Sl ®EEICE Of
= DASH BZF EMO| 7|&& T 7tX| O|HIE M& &otZ MECH [MPEG-DASH, DASH-
IF].

- MPDQ| pPeriod element S}5 9| EventStream element(s)E O|23}0] &

- DASH segment Ljo|| ZXdt= ‘emsg’ YAEZ 0|2310] H&
6.22.1.1.1. M O[HIE

ROUTE MH|AZ M&L|= A OHIE A|OQ4E22 MPDQ| Period element &

9| EventStream element £ ¢} MEE £=QCt [DASH, DASH-IF].
6.2.2.1.1.2. SH O|HIE

ROUTE AMH|AO|A M&3l= =& O[MIEL DASH segment LHE0| EX{&ts ‘emsy’
BIAE Ed|A MSEH, O] ‘emsg’ HtAO| =X E 8l 7|2HOl properties= DASH ®
= EMNUAM HOdte= MPDO| InBandEventStream elementE E3|| A|E 2 =ICH

[MPEG-DASH, DASH-IF].

6.2.2.1.2. MMT AH|AE 2|et ofZ2|#0] O|HIE

MMT ME|A0A AtESt= OHE2|A 014 7IE HEHESO gt O|MES &5t
= 42, dsuoz FAE= OHESLS MMT MB|A0M Holst= A|DE2S 0|8

5tC} [UHDTR-P3].

- AH HIO|Z 0]&3tH &

- MPU W0 EXdtE ‘evti’ #AE 0|80HY TS

6.2.2.1.2.1. XN OHIE

21
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=

o

AL

& AL
OH 7Qn_-loal T

MMT AHIAZ MEE= EN OHE A|OQE& 2 SLS [UHDTR-P3] ®&

NGBF-STD-012

ZEZ AH

Rlom, ofs ofzfet Ze XML 24 ez Folsch

[E 3] AEI Ejo|&

Cardi ..
Element Name . Data Type Description
nality
HH™ event streams2| LC}ASH properties,
AET parameter 3! time reference MEE ZE3IS|
= root element
) Time referenceE |3t MMT assetQ]
@assetId 1 |string . i
identifier
) Time referenceE 2|+ anchor MPUZQ|
@mpuSegNum 1 |unsignedInt
sequence number
@timestamp 1 |unsignedlLong |Anchor MPUQ| presentation time
MAE event streamQ| CIYSH properties?
EventStream 1..N e l |-o prop l-
parametersE ZE325l= element
. ST event stream@| schemeZ identifyst=
@schemeIdUri R [anyURI
URI
Sl|E event streamQ| value2A 11 ¥Alnt
@value O |string O|0|&= @schemeIdUri attribute?} X|A S}
+= schemeO|| Al HO|=IC}
Sl &t event stream®| eventsO|| MEL|=
@timescale O |unsignedInt . © e
time scale
Event stream& FM5I= events?| AEE!
. HolHE2AM O g4l ol0|=
Event 0.N [string o N
@schemeIdUri attributeZ} X|&dSt=
schemeQj| A ™ O|=ICt
ST eventO| presentation time2 Z A
@presentat X @tlmestamp7|' X|78'C‘5|'E anchor MPUQ.' 7/:-\'
LonTime OD |unsignedLong . ) .
R access unit2| presentation time2 7|
=O 2 5tLCt
@duration O [|unsignedlLong [s{E eventQ| X|& 7|7t
@id unsignedint  |S|E eventQ| identifier

22
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6.2.2.1.2.2. HH O|HIE

MMT MHE[20|A THESHE S8 O|MIEE MPU LR EXStE ‘evti’ HAE &
=]

M HESIH, O 'evti' Hf

> 12

of =X ES 7J|2HQl propertiese=  MPTQ]

=l
inband event descriptor ()& S0 A|dE2=ICt

[# 4] inband event descriptor ()

No. of L
Syntax Value . Format Description
bits
inband event descripto
r() A
Sif descriptore| EfR= LIE
descriptor tag 16 uimsbf HO P l I-HE |- I-

L= EfZL

O] ZE Hi= CtZ HO|ERH
descriptor length 8 [uimsbf | descriptor OFX|EF HIO|E
IHX|S] & HIO|E ZO|

scheme id uri bytesQ| &

scheme id uri length N1 8 [uimsbf
HIO|E ZO|

for (i=0;i<N1l;++1i)

S| & event stream?Q| schemeS

scheme id uri byte 8 |uimsbf
identifySt= URI

event value bytesQ| & H}

event value length N2 8 |uimsbf
O|E ZO

for (i=0;1i<N2;++1)

S event streamQ| valueZ A

1 ¥Aat oloje
event value bytes 8 uimsbf
scheme id uri byteZ} XA

St= schemeOjA| Ho|=IC}.
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aligned(8) class EventInformationBox extends FullBox (‘evti’, version
= 0, flags = 0){

string scheme id uri;

string value;

unsigned int (32) timescale;

unsigned int (32) event id;

unsigned int (32) event presentation time delta;

/*relative to the earliest presentation time in this MPU */

unsigned int (32) event duration;

unsigned int (8) event datal]; }

- schemeIdUri: S| event stream®| schemeg identifySt= URI

- value: o|E event stream?Q| value2A 1 ¥Al1} O|0|= schemeldUri”Z} X|3
St= schemeOf| A Ho|EICH.

- timescale: S|Et event stream®| eventsO| MEL|= time scale

- event id: ST event instance?| identifier

- event presentation time delta: S eventl| presentation time2 ZA{ 0|
‘evti’ BIAE ZSHSET Q= MPUQ| ealiest presentation timeg 7|&=2 & L

- event duration: Sig evento| X|& 7|7t

- event data: SiY evento| HIO|H AEGOCZ MEIMOo=Z ALEE =+ U

Ojo

6.2.22. HEZLCHIEE

ol
ro

OHZz2l7| 0] O|HES| HZE
6.2.2.2.1. ROUTE AH|AE 2|3t OfZ2|# 0| O|HE
6.2.2.2.1.1. XX O[HIE

OHZ2|AH[ol4d 7|8t AEHESO| £t dA|ZH MH|A =2 SEAH0M 7|8 AH|
A0| SLSO| SITE E3f FExl&= URLE 0|83}0, HTTP RequestZ EventStream
o

element(s)§ Z#st= MPDE g 4 ALk

EventStream element(s)E E&st= MPDQO| QGO|E {8, e MPDE Zatst

T = o [
= MBMS metadata envelope®| “validFrom” S “validuntil” attributesE &3l A|1
42 @ £ 9on [UHDTR-P3], 22 &4 OHIES S8 M¥xMoz Aady € &

QULCH (6.2.2.3F %t=x).
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"nextURL" attribute2 A|14d E =

2 HOo|E Z MPD2| URLZ2 Y MPDE EasSt= MBMS metadata envelopef|
2l = 2 QICt [UHDTR-P3].

6.2.2.21.2. X OHIE
OfZ2/AH 0l 7|8t HEHESO| &Kok HAIZE MEA 52 OfE2|AH0[M 7|8 MH|
A0| SLSO| SLTE E& MEE|= URLZ 0|30, HTTP RequestZ ‘emsg’ HfAEZ Z=Al
2 = ACH
SH ojHlES YHO|E off L, YEOIAE S HWHoZ QLY & £ Ut
6.2.2.2.2. MMT MH|AE 2|St O =2|#|0|M OHIE
6.2.2.2.21. HH O|HIE
OfZ2/AH 018 7|8t HEHESO| &Ko HAIZE MH[A 52 OfEZ|AH0[M 7|8 MH|
A0O| SLSO| SILTE E¢f MYE|= URLZ O]

83104, HTTP RequestZ AE
Ct.

=2 AAlSH A O
A = A}

H —

AEIS| YHIOIE OFE, g AES

Totsl= MBMS metadata envelopeQ|
“validFrom” @ “"validUntil” attributesE Edff A|1EZ
e 55 oME

2l = 2 QIOM[UHDTR-P3],
AES S AYXez A|lagd 2 = UMt 6.223F EX).
AG|0O|E &l AEIS| URLS 3fig

nextURL" attribute2 A|142l =

=l 2 £ QIC} [UHDTR-P3].

£ Zgdte

MBMS metadata envelopeQ|

6.2.2.2.22. X

ofZaAo|d et 2

A 9| SLSO| SITE Sl ™E

=13

NH|A B2 ofZ2|# ol 7t
st 4 it

H|

Al

—

HAE
1—=

b ox

=5 O|#IES| YOIO|E OlF =, /HOIAE Sof A2z A|add & =+ Ut

6.2.2.3. A IBB-Specific O|HIE
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of 2M0fA “elgt ofZ2[#H0]d O|HEE of2fel M 7HX2 #2& + ULt

- DASH-specific O|®IE: DASH ®H &0 S [MPEG-DASH, DASH-IF]
- Application-specific O|HIE: Of Z2|#| 0| developer?| 2|0 [}Z

- IBB-specific O|H E

S IBB-specific O|HEL OjZ2|H0|M Al1EYS Syt CIYe Fo|252
YHOIE Ea GRS LHF7| /o o2t Z0] Fo|ECt
[# 5] =& IBB-specific O|HIE Q- LAtz
‘emsg’ EEE ‘evti’ HIA9| -
—_— HA
uc o/g
scheme id uri urn:ngbf:ibb
value stu
event data gHlole  mask Holg 0|E9
comma separated list
[E 6] =X IBB-specific O|HIEE 2|3t H|IO|E O|&
HO|Z O|& o|oj
AL orzfol BE Holg
AST Application Signaling Table
MPDEVENT ROUTE MH|AO| 5X O[HIEE 2|8t EventStream
elementE Z3tSt= MPD
AET Application Event Information
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