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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-016

Edition

Issued date

Outline

The 1st edition

2016.04.28

Established
NGBF-STD-016

6.2. Revisions

NGBF-STD-016

1. Introduction

2. Scope of this standard

3. Reference Standards

4. Definitions

5. Requirement

6. Technology
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[HbbTV?2] ETSL. “"Hybrid Broadcast Broadband TV”, ETSI TS 102 796 v1.3.1,
October 2015
[ATSC-CP] ATSC: "Call for Proposals For ATSC-3.0 Automatic Content Recognition

Watermarking Solutions", January, 2014
[ATSC-CR] ATSC: "ATSC Candidate Standard: Content Recovery in Redistribution

Scenarios (A/336)", January 2016
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4.1. 80 H9

IBB OfZ2|#|0|M (IBB Application): IBB THO|A TEE|= OjEZZ|AH0|MOZ &l
OfZ2[A oz Fd&.

ZElX QIAl (Automatic Content Recognition, ACR): O|C|0{ 7|7|0|M KM El= 2
=
=

Al
AS22 QAstE 71&

HEIOI3 (Watermark): ALZIO|L SHY &2 & CIX[E HO[HO| MEH Y2k

#¢2 HZ YEE HYUSto #Ests Jls

2E{OIa MYUE (Watermark Embedder): O|C|0f O|O|E 0| EOIIE MUSE 2

LYY oR BHAZ FIELD HESHs FHOIA 23

$E{0f3 HAES (Watermark Extractor): O|C|O{ H|O|EO|AM SEOFE F=ote=
ZE Yoz FHXE 4H|St= O|CI0] 7|7|0M et

2IE{0l3 H 0|2 E (Watermark Payload): QE{Ot3 & E0|A O/C|0f HIO|Eof A

2ot= |03 HojEe| 37|, FF S g4

4.2. 2§
ACR Automatic Content Recognition
ATSC Advanced Television Systems Committee
EPG Electronic Program Guide

HbbTV  Hybrid Broadcast Broadband Television

IBB Integrated Broadcast Broadband
IP Internet Protocol
TBD To Be Determined

12



UHDTV

Ul

URI

URL

w3cC

Ultra High Definition

Ultra High Definition Television
User Interface

Uniform Resource Identifier
Uniform Resource Locator

Worldwide Web Consortium

13
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HAE Of3E EEAZE Mol = AEF HMAHE 7ts8ior ottt 0|8 &3l &A=
HAHOAZL ZHE|O OFFIO|EE SHE MAsAL HOR7 2o ddS 3X=ER
B MSoF ME[A% Mjol: 7|E /AHOIEE MASHD ME2 HHOIZE degg +

oIC}.

AN
HAEOIE ERH2 72822 # 10| Ciet dSAI#E MSoioF oot

[# 1] ¥HO0I2 45 A=

o

= g H| 2

4
P3EZtel S7|=tE =71 | 0f)0.1sec OfLY

Timing Accuracy | Et&ZHIXQ &

ot A7t HEEE LtEHH
Data Rate 2EOIR A=F7| T EHOIE HEEO0Z F | 0))2XE 56H|IE
Capacity Al

Acquisition Time | {EOI3 MEE HAESI7|NA| Est AlZF HE | 0]) 500msecaQ,
Al FEAIS] =479 H/WALX L ) HEA| | i7 Pentium 2.0GHz,
RAMA4GB,

Transcoding X HEF0|M MH[ASHD = CHYSE &3 | o)AVC 4Mbps ->
Y 7to| WY So|E YEOIAFEIL AZ | HEVC 2Mbps A
£|O{Of BhLH. b %}

Format [H|C| < E{0F=A] Pillar Boxing, Letter Boxing1f | Of)Pillar Boxing,

Conversion Ze gzt oz YHOIIFEIL HEE|0{0F | Letter Boxing= 0

=
SICHOl: MobileTHE O M= XMl A[E=). | = |EHOIE dE

]

Compression Crst r=at 2 @(decompression) 0f CHBH | 0f)AVC 4MbpsOf| A

and geld HAl g=/=20AM 4

Decompression HO3 A==l

Caption Addition | [H|C|EOIR]EE=2 0L A0 2 | oh& S&e| 5%
M= AHOIEE L7 A=/ 0{0F otrf. Captiontf @ 20

T 9E0E "z
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]
Cropping [HC]E{OHEIH|C|2 AS7} CroppingE|of | Of) B Ate] 5%
MH|AE= B0 = KEOIR EEIL HEL | Cropping  Z2a0
O OF Lt = fHoiE dE
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Resizing [HIC) YDA EHE=0AM XMSSt= o | 0of))4K, 1080p, 720p
2 HIO2 Sjd=0M= EoHE 7L 4= | dAME fHO=R
£|0{Of BhLH. A=E
D/A-A/D Hst OfL 2] Q242 Hh2 AH|0)| CHSHAIE 9E{O} | 0f)30/Ef Ambient
=27t dEEO{OF othf. ES| 2L {EOE | &F0AM 202
o 39 MZE AANHAS WBY + Y| AUHOER  YEI}
= 70| ot 5.
False Positive | IE{0t3 YEE X AXS= =& #4S M | o) 10”-8 (EBU ¥
Error AL EHOf=2 =74 QHX)
Extensibility HEHOIZ £FRMo otz L™ ek oishA | of) o]  HTO
HAISHCE Ofmf O|FMEHFO| Cyst S#kadof f | et Backward
of Ng{: AGoIC} Compatibility2 |
SOHLt
Content Quality | ¥BF AH|X[7} AMH|AZ H=G X|&O0| Q= | 0f) 2X0| 64H|E
SEEEE RASIHM fHO2 £R40] M | & zHz M3
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6. HE 7=
6.1 7L
5Eel e THESHY| QIsiA HIC|
2 A0 & TR AIS 7|0t
HEHOIR £RM0| O #EF2 CHF2
= UACE 7|ES= AS FHE o0t
6.2. 2C|2 YEOIT HE 3

6.2.1. VP1 0|2 =(VP1 Payload)
7|28 o2 ATSC S33-178r29| 5.2.3 VP1

[# 2] /E0OI3

2 A 20 fHOIE &84

HAHOR MESAIE St

HO|Z2EE U}ELCT

S Al

HOo|2E

NGBF-STD-016

o
1

ok
et

Syntax No. of Bits Format
vpl_payload(){
domain_type 1 bslbf
if (domain_type == 0){
small_domain() var H 3
}
else {
large_domain() var H 4
}
}
[H 3] small_domain() &4l
Syntax No. of Bits Format
small_domain(){
server_field 31 uimsbf
interval_field 17 uimsbf

17
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query_flag 1 bslbf

[E 4] large_domain() &4

Syntax No. of Bits Format
large_domain(){
server_field 23 uimsbf
interval_field 25 uimsbf
query_flag 1 bslbf

6.2.2. Display Override Indicator

712X o2 ATSC S33-178r29| 5.2.4 Display Override Indicator & [}2£LC}.

=

6.2.3. Segment

7|28 o2 ATSC S33-178r22] 5.2.5 Segment £ [}ELCE

6.3. Audio User Data Methodology

72802 ATSC S33-178r22| 5.4 Audio User Data Methodology £ [}£LC}.

6.4. Recovery Process

71280z ATSC S33-178r22] 5.5 Recovery Process& [}EL}.

6.4.1. Recovery File Retrieval via Broadband

18
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7|28 o2 ATSC S33-178r22| 5.5.1 Recovery File Retrieval via Broadband £ [}ZLCt.

THX| DNSAHQ| URLE “vpltv' E¥ot =HR22 SHFYSHA| R AMH[A FH|Of
et 2o ofsiM HESHA AMEE & UACHO"ibb.tv").

otzfel o= "vpltv'Chl "ibb.tv'E At&ct Z2O|IL}.

VP1 I{|O|2E2| "domain_type”O| '0'Ql ZAS hostName :

a336.{serverCodel}.{serverCode2}{serverCode3}.{serverCode4}.0.ibb.tv

VP1 I{|O|2E2| "domain_type”O| 1"l AL hostName :

a336.{serverCodel}.{serverCode2}{serverCode3}.1.ibb.tv

6.4.2. Recovery File Format

7|28 o2 ATSC S33-178r22| 5.5.2 Recovery File Formats [}2LCt.

6.4.3. Dynamic Event Retrieval via Broadband

712X o2 ATSC S33-178r22| 5.5.3 Dynamic Event Retrieval via BroadbandZ [[}£
C}.

19
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H = A (Annex)

A. Implications of Set-top Box Operations

7|28 o2 ATSC S33-178r22| Annex A: Implications of Set-top Box OperationsE [t}
2Lt

20
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B. JSON Recovery File Schema

7|2X o2 ATSC S33-178r22| Annex B: JSON Recovery File Schema £ 2L}

21
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Normative JSON schema for recovery file format is as follows:

{
"$schema": "http://json-schema.org/draft-04/schema#",

"id" : "http://atsc.org/version/3.0/wm/recoveryfileformat#",

"title" : "Recovery file format schema",

"description" : "Return messages from server use this schema.",

"@context" : {"RecoveryDataTable":
"http://www.atsc.org/contexts/3.0/RecoveryFFv1"},

"RecoverybDataTable" : {

"type": "object",

"properties" : {

"thisComponent": {
"type": "object",
"properties" : {
"serverCode": {"type": "integer"},
"intervalcode" : {"type": "integer"},
"componentDescription" : {
"type": "object",
"properties" : {
"componentAnchor": {
"type": "object",
"properties" : {
"intervalcodeAnchor": {
"type": "integer",
"minimum" : O,
"maximum" : 33554431

3,
"presentationTime" : {"type": "integer", "minimum"
"maximum" : 4294967295},
"presentationTimems" : {"type": "integer", "minimum"
"maximum" : 999}
}

’

"required": [
"intervalcCodeAnchor",
"presentationTime",

"presentationTimeMs"

]

1,

"mediaType": {
"type": "string",
"enum" : [

"audio",
"video",
Ilbothll
]
1,
"descriptor": {
"type": "string"

"priority" : {
"type": "integer",

"minimum" : O,
"maximum" : 255
}
1,
"required": [
"componentAnchor",
"mediaType"

}
3,

"required": ["componentDescription"]

: 0,

22
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1,
"querySpread": {"type": "integer"},
"otherComponent" : {
"type": "object",
"properties" : {
"componentAnchor": {
"type": "object",
"properties" : {
"intervalCodeAnchor": {
"type": "integer",
"minimum" : O,
"maximum" : 33554431
},
"presentationTime" : {"type": "integer", "minimum" : O,
"maximum" : 4294967295},
"presentationTimeMs" : {"type": "integer", "minimum" : O,
"maximum" : 999}
1,
"required": [
"intervalcCodeAnchor™,
"presentationTime",
"presentationTimeMs"
]
1,
"mediaType": {
"type": "string",
"enum" : [
"audio",
"video",
"both"
]
1,
"Descriptor": {
"type": "string"
"priority" : {
"type": "integer",
"minimum" : O,
"maximum" : 255
}
"required": [
"componentAnchor",
"mediaType"
]
3
t

"contentID": {

"type": llarrayll,

"items" : {

"type": llobjectll’
"properties" : {"oneof": [

"Type": {
"type": "string",
"enum" : ["EIDR"]
,
"cid" i {
"type": "string",
"pattern" : "A10\\.5240\\/([0-9a-fA-F]{4}-){5}[0-9A-Z]%",

"minLength" : 34,
"maxLength" : 34

23
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"validFrom": {
lltypell: Ilstr_ingll’

"format" : "date-time"
},
"validuntil" : {
"type": "string",
"format" : "date-time"
3
3,
{
"type": {
"type": "string",
"enum" : ["AD-ID"]
1,
"cid" : {
"type": "string",
"pattern" : "A[1-9a-zA-z]{1}[0-9a-zA-z]{10}(H|D)?$",
"minLength" : 11,
"maxLength" : 12
1,
"validFrom": {
"type": "string",
"format" : "date-time"
1,
"validuntil" : {
"type": "string",
"format" : "date-time"
3
}
1}
1,
"minItems": O
3,
"sourceID": { "type": "object",
"properties" : {
"country": {"type": "string", "pattern" : "A[a-zA-z]{2}$"},
"bsid" : { "type": "integer", "minimum" : O, "maximum" : 65535 },
999 1 "majorcChannelNo" : {"type": "integer", "minimum" : 1, "maximum" :
"minorChannelNo"” : {"type": "integer", "minimum" : 1, "maximum" :
999 }
1,
"required": ["country", "bsid", "majorchannelNo", "minorcChannelNo"]
}

"service": {
"type": "object",
"properties" : {
"servicerd": {
"type": "integer",
"minimum" : O,
"maximum" : 65535
3,
"sTtSvcSegNum" : {
"type": "integer",

"minimum" : O,
"maximum" : 255

3,

"slsProtocol" : {
"type": "integer",
"minimum" : O,
"maximum" : 255

24
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TsMajorpProtocolversion" : {
"type": "integer",
"minimum" : O,

"maximum" : 255

¥

T1sMinorProtocolversion" : {
"type": "integer",
"minimum" : O,

"maximum" : 255

"svcIneturl" : {
"type": llarrayll’
"items" : {
"type": "object",
"properties" : {
"urlType": {
"type": "integer",
"minimum" : O,
"maximum" : 255
1,
"urlvalue" : {
"type": "string",
"format" : "uri"

}

"required": [
"urlType",
"urlvaTlue"

}

1,

"required": [
"serviceIld",
"sT1tSvcSegNum"

}

equired": ["thisComponent", "service"],
"additionalProperties"” : true

1,

"required": ["RecoveryDataTable"]

}

25
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C. Acquisition of Signaling Using VP1 Payloads/Messages

712802 ATSC S33-178r22] Annex D: Acquisition of Signaling Using VP1

Payloads/Messages& [[}ELC}.

26
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