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Preface

1 Purpose

The purpose of this standard is to define detailed specifications about program
multiplexing, channel multiplexing, link layer protocal, emergency alerting service
signaling, etc. for terrestrial UHDTV broadcasting service.

2 Summary

The standard contains systems part of the transmission and reception of for
terrestrial UHDTV Dbroadcasting service. This standard contains detailed
specifications of the systems part which are as follows: program multiplexing,
channel multiplexing, link layer protocal, emergency alerting service signaling,
etc. for terrestrial UHDTV broadcasting service.

3 Relationship to Reference Standards

This standard is based on ATSC 3.0 specfications, and it defines a systems part
of ‘transmission and reception specifications’ to provide terrestrial UHDTV
broadcasting service.

FBMF-STD-XXx Reference Standards Hl D
5. Program multiplexing &
) ] ATSC A/331 adapted/added
Channel multiplexing
6. Link Layer Protocol ATSC A/330 adapted

ii FBMF-STD-015
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Part 3. A|AEIX
(Transmission and Reception for Terrestrial UHDTV Broadcasting

Service — Part 3. Systems)

= HE=2 At UHDTV &5 AHIAE MHBotell 2xst S48 dg #3 &
NABXE #AS oo foff MEEHRUCH =2 Z2&==2 =00 XNl OXE TV &5
8 HESH J|Fe ATSCOHIM HMZAS ATSC3.0 CS (Candidate Standard) 2
lgrez MABZ/UCHI7][38]. 2 HE=2 A 28 2= 0IRHM U220, G 2L,
5. Z2OY OUsst & MME Usa'lidse Z208 2 XHE dgo g8 s

Ctsah Zal0l ot COHECH 0I0AM "6E. €3 AES EZ2ES'0M=s €3 HES
A

ro

-

[1] ITU: ITU-R Recommendation BT.709-5 (2002), “Parameter values for the
HOTV standards for production and international programme exchange,”
International Telecommunications Union, Geneva.

[2] ISO/IEC 23008-3:2015 “Information technology —— High efficiency coding and
media delivery in heterogeneous environments — Part 3: 3D audio”

[3] ISO/IEC 23008-3:2015 “Information technology —— High efficiency coding and
media delivery in heterogeneous environments — Part 3: 3D audio”,
AMENDMENT 2

[4] ISO/IEC 23008-3:2015 “Information technology —— High efficiency coding and
media delivery in heterogeneous environments - Part 3: 3D audio”,
AMENDMENT 3

[56] 3GPP: TS 26.346 V12.4.0 (2014-12), “3rd Generation Partnership Project;

Technical Specification Group Services and System Aspects; Multimedia

1 FBMF-STD-015
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Broadcast/Multicast Service (MBMS); Protocols and codecs (Release 12).”
ATSC: A/322:2016, “Physical Layer Protocol,” Advanced Television Systems
Committee, 7 September 2016.

ATSC: A/332: ATSC Proposed Standard, “Service Announcement,” Advanced
Television Systems Committee, 28 October 2016. (work in progress)

ATSC: A/153 Part 4, “ATSC- Mobile DTV Standard, Part 4: Announcement”,
Advanced Television Systems Committee, October 2009.

DASH IF: “Guidelines for Implementation: DASH-IF Interoperability Points for
ATSC 3.0, Version 0.95" DASH Interoperability Forum, 20 September 2016.
(work in progress)

IETF: RFC 1952, “GZIP file format specification version 4.3, Internet
Engineering Task Force, Reston, VA, May, 1996.
http://tools.ietf.org/html/rfc1952

IETF: RFC 2616, “Hypertext Transfer Protocol -- HTTP/1.1,” Internet
Engineering Task Force, Reston, VA, June, 1999.
http://tools.ietf.org/html/rfc2616

IETF: RFC 3986, “Uniform Resource Identifier (URI): Generic Syntax,” Internet
Engineering Task Force, Reston, VA, January, 2005.
http://tools.ietf.org/html/rfc3986

IETF: RFC 5095, “Network Time Protocol Version 4: Protocol and Algorithms
Specification,” Internet Engineering Task Force, Reston, VA, June, 2010.
http://tools.ietf.org/html/rfc5905

IETF: RFC 5651, “lLayered Coding Transport (LCT) Building Block,” Internet
Engineering Task Force, Reston, VA, October, 2009.
http://tools.ietf.org/html/rfc5651

ISO/IEC: ISO/IEC 23008-1:2016, “Information technology — High efficiency
coding and media delivery in heterogeneous environments — Part 1: MPEG

9
’

media transport (MMT),” International Organization for Standardization, 2nd
Edition.

ISO/IEC: ISO/IEC 23008-2, “Information technology — High efficiency coding
and media delivery in heterogeneous environments — Part 2: High Efficiency
Video Coding”

ISO/IEC: ISO/IEC 8859, Information Processing — 8-bit Single-Octet Coded
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Character Sets, Parts 1 through 10.

IETF: BCP 47, “Tags for Identifying Languages,” Internet Engineering Task
Force, Reston, VA, September 2009.
https://tools.ietf.org/html/bcp470rganization for Standardization, 2nd Edition,
3GPP: TR 26.946 V13.1.0 (2014-12), “3rd Generation Partnership Project;
Technical Specification Group Services and System Aspects; Multimedia
Broadcast/Multicast Service (MBMS) User service guidelines (Release 13).”
IEEE: IEEE 1588-2008 PTP, “Standard for a Precision Clock Synchronization
Protocol for Networked Measurement and Control Systems,”, Institute for
Electrical and Electronics Engineers.

ISO/IEC: 13818-1:2013(E), “Information technology - Generic coding of
moving pictures and associated audio information: Systems — Part 1.”
ISO/IEC: ISO/IEC 14496-12 Fourth edition 2012-07-15 Corrected version

2012-09-15, “Information technology — Coding of audio—visual objects —

Part 12: ISO base media file format.”

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

Standardization, 2nd Edition, 5/15/2014.

IETF: RFC 3095, “RObust Header Compression (ROHC): Framework and four
profiles: RTP, UDP, ESP, and uncompressed”), Internet Engineering Task
Force, Reston, VA, July 2001. http://tools.ietf.org/html/rfc3095

IETF: RFC 4815: “RObust Header Compression (ROHC): Corrections and
Clarifications to RFC 3095", Internet Engineering Task Force, Reston, VA,
February 2007. http://tools.ietf.org/html/rfc4815

IETF: RFC 5795: “The RObust Header Compression (ROHC) Framework”,
Internet  Engineering  Task  Force, Reston, VA, March 2010.
http://tools.ietf.org/html/rfc5795

TTAK.OT-06.0054, SS3E2ZZ2E=E

IETF: RFC 2365, “Administratively Scoped IP Multicast,” Internet Engineering
Task Force, Reston, VA, July, 1998. http://tools.ietf.org/html/rfc2365

ISO/IEC: ISO/IEC 23001-8:2013(E), “MPEG systems technologies — Part 8:

Coding Independent code—points,” International Organization for
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Standardization, 7/1/20183.

ISO: ISO 639-2:1993, “Codes for the representation of names of languages -
- Part 2: Alpha—3 code,” http://www.iso.org/iso/catalogue_detail?csnumber=4767
IETF: RFC 5052, “Forward Error Correction (FEC) Building Block,” Internet
Engineering Task Force, Reston, VA, August 2007.
http://tools.ietf.org/html/rfc5052

IETF: RFC 6726, “FLUTE - File Delivery over Unidirectional Transport,”
Internet  Engineering Task Force, Reston, VA, November, 2012.
http://tools.ietf.org/html/rfc6726

TTA, TTAK.KO-07.0127/r1 “XI&T} UHDTV && S=41 Je - HIE 2. ZEUE”

TTA, TTAK.KO-07.0127/r1, "XI&IH UHDTV &8 &40 I - WME 4. Sl
TTA, TTAK.KO-07.0127/r1, “XI&IH UHDTV &8 &4 & - IE 6. 3DAMHIA

TTA, TTAK.OT-06.0054/ 8 S Z L2 EZ2

ATSC: A/330:2016, “Link-Layer Protocol,” Advanced Television Systems
Committee, 19 September 2016.

ATSC: A/331: ATSC Candidate Standard, “Signaling, Delivery, Synchronization,
and Error Protection,” Advanced Television Systems Committee, 21 September
2016. (work in progress)

TTA, TTAK.KO-07.0128/r1, “XI& T+ UHD IBB AHIA - IIET. 38J|&”

TTA, TTAK.KO-07.0128/r1, “XI &1 UHD IBB AHIA - THE2. &4 AlQEE”
TTA, TTAK.KO-07.0128/r1, “XI&I UHD I1BB AHIA - IME 3. E2tRA
OfEZ2IAH oIS &&”

IETF:  “Internet Protocol,” Doc. STDO05 (originally RFC 791), Internet
Engineering Task Force, Reston, VA, September 1981.

TTA, TTAK.KO-07.0127/r1, “XI&O+ UHDTV 2& S48 Fg - IIE 5.

ZH=S

fol

ATSC: A/342 Part 1: ATSC Candidate Standard, “Audio Common Elements,”
Advanced Television Systems Committee, 15 June 2016. (work in progress)
ATSC:  A/342 Part 3: ATSC Candidate Standard, “MPEG-H System,”

Advanced Television Systems Committee, 3 May 2016. (work in progress)
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3.1. T-UHDTV Wl AHIOIA

T-UHDTV WAHOIA= AIAL UHDTV YHs50WHAM ZE=, AUl 38 S8 HOE
HYAHOIAE 20|
3.2. Ol&! (asset)

2st AMENE JHANH Z2EIOICH Z2dHOI&ES

2EIOICIO diole Mz =<

“dotell AEE

3.3. BER2CEI|AE AEZ (broadcast stream)

S & F14=(center frequency)2t < Z(bandwidth)@ 2 HILZl= RF ME2 =AH
PRt
3.4. CVS (Coded Video Sequence)
NAL unit AESMNH HAEXHOZ HHXIT D SHLESl sequence parameter set2 AFE6H)
CVS2t RSN sSeEc2 55 IisE

, 2t CVvSe UE

3.5. DDE (Data Delivery Unit)

E9] ZHE=D

Sd =2l HS =

ROUTE M&E2Z dE &= O

3.6. DASH HIQ™HE (DASH segment)
DASH-IF Z =202 [9]9

DASH OICIH MIOYHEEZE 20|88 (MPEG-DASH[23] J|gt
3.1.258 S M8)
3.7. 4 d& AlQ=Z2 (Low Level Signalig, LLS)
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3.8. MDE (Media Delivery Event)

ODICIoT 2diolott C2H s &2 ASH 20IUse =2 OoIEIt

C
O|HEZ, MDE HIOIEH S22 &% J|&H(delivery deadline)S Jt&

=
e
Ll
rr
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3.9. Media Presentation

AZEE - BADJE EMotALE &Mootk @2 000 28 =2 IHdas <t Golge
Zes 20Ig (MPEG-DASH[23] JI8t DASH-IF =20t [9]9 3.1.228 5)

3.10. MPI (Media Presentation Information) Ol Al Xl

HOIES E&ot=e MMT AIJEE HAIXNE 201

3.11. MP (MMT Package) HIOIZ

MMT OflAlDt 28X ATZUHEQN g HEE ILsols ZESols MMT AlOgE™
HOlEES 20l

3.12. MPI (Media Presentation Information) EIOI2

OICIOI 2+l AlZ2FE/Z22tA  2HAH0 Oist @2 E Z&ols MMT AlQE2 HolEs

o|0lg

3.13. MPU (Media Processing Unit)

=3

SXOZ =5 JisE GOIEHE Easis MUZl BI0IL (generic container)2
DICIO DEo| EFQ LUSHH ALE Its#

3.14. MMT Package
6 FBMF-STD-015
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OICIO CIOIEHS =2
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EEZ (MMT protocol)
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3.15. MMT
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3.16. RAP (Random Access Point)
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CIOIE AIAAC
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3.17. MHIA
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3.18. Staggercast

OS2 Ml QUILOICHE
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StaggercastE
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e
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AlQY & (Service Layer Signaling, SLS)
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3.20. SLT (Service List Table)
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3.21. S-TSID (Service—based Transport Session Instance Description)

SLSE F4dot= XML ZHIAHHES LFS=Z otLtSl Xl&tOob UHD

Hlx ATHESO| &G s ROUTE MAN CHe HEE X

0%

!

0H
ol

3.22. T-MDE (Transport Media Delivery Event)

IP/UDP/ROUTEZ ¥ =3t MDEE 201

3.23. T-RAP (Transport Random Access Point)

IP/UDP/ROUTE & &S &AM RAP2 B HIOIESE 20I&

3.24. USBD/USD (User Service Bundle Description / User Service Description)

SLSE 4ot= XMLE EE2=2 K& UHD && MHIA0 CHE BEE Ji=s

o2

4 20

AFD Active Format Description

ASI Audio Scene Information

ATSC Advanced Television Systems Committee
CAP Common Alerting Protocol

CEA Consumer Technology Association

CID Context Identifier

DASH Dynamic Adaptive Streaming over HTTP
DASH-IF DASH Industry Forum

EBU European Broadcast Union

EFDT Extended File Delivery Table

ESG Electronic Service Guide

GUI Graphical User Interface

= Al

|>
]
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HD High Definition

HDR High Dynamic Range

HEVC High Efficiency Video Coding

HFR High Frame Rate

HOA Higher Order Ambisonics

HTML Hyper Text Markup Language

HTML5 Hyper Text Markup Language, rev 5

HTTP Hypertext Transfer Protocol

HTTPS Secure Hyper Text Transfer Protocol

IEC International Electrotechnical Commission
IETF Internet Engineering Task Force

IMSC1 Internet Media Subtitles and Captions Version 1
IP Internet Protocol

IRAP Intra Random Access Point

ISO International Standards Organization
ISOBMFF ISO Base Media File Format

ITU-R International Telecommunication Union — Radiocommunication Sector

LCT Layered Coding Transport

LLS Low Level Signaling

M&E Music & Effects

MHAS MPEG—-H Audio Stream

MIME Multipurpose Internet Mail Extensions
MMT MPEG Media Transport

MMTP MPEG Media Transport Protocol
MPD Media Presentation Description
MPEG Moving Pictures Experts Group

MPU Media Processing Unit

MSB Most Significant Bit

NAL Network Abstraction Layer

OMA Open Mobile Alliance

OMA BCAST  Open Mobile Alliance Broadcast Mobile Services Enabler Suite
PLP Physical Layer Pipe

RAP Random Access Point

RBSP Raw Byte Sequence Payload

9 FBMF-STD-015



RFC
ROUTE
SCG
SEl

SG
SGDD
SGDU
SLS
SLT
SPS
8D
TTML
UbP
UHD
UHDTV
Ul

URI
URL
USBD/USD
VPS
VUI
W3C
WAN
WCG

XML

5. Z210¥ =3t &

5.1.

2 =AM

Hp 2
o O

—

18

Jdedots
MEIASE &EotI| 218 20t

5-1)9 2Hl dHYote LY

OlHYSOICIHEEEEE

Request for Comments
Real-Time Object Delivery over Unidirectional Transport
Standard Color Gamut
Supplemental Enhancement Information
Service Guide
Service Guide Delivery Descriptor
Service Guide Delivery Unit
Service Layer Signaling
Service List Table
Sequence Parameter Set
To Be Determined
Timed Text Markup Language
User Datagram Protocol
Ultra High Definition
Ultra High Definition Television
User Interface
Uniform Resource |dentifier
Uniform Resource Locator
User Service Bundle Description / User Service Description
Video Parameter Set
Video Usability Information
Worldwide Web Consortium
Wide Area Network
Wide Color Gamut

Extensible Markup Language

e oEst

AAE IR

LIEFLH ACH.
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OIHYSOICINHEZEZHER(ZE2EE)

[=]
Z MMTP (MMT Protocol) AtEdt0d MPU (Media Processing

[15]01 DIBtEE 212
Unit) 8 & &8HTH

Ol

b DASH-IF

r

(O 5-1)° =0l ool 2P MPEG DASH [23]01 2|t
T20tY (9] JI22e 2 stCh. ROUTE (Real-time Object delivery over Unidirectional

Transport) Z2E2S AIE0I0d DASH AMIOAHEES HMESHCEH £=AD0A =4S W,
AAIZIC2 A0 BIHEEX LOIE &= 2RE=x, WHE S8, a) U2=2Cc

r

OHZ2IAHol&d, b) & DJIgt FEZUHEWN Sols dHfz/HIHSsE O
ESG(Electroninc Service Guide) &= EA(Emergency Alert) 82E Z&ole HIds2
ROUTE Z2E22 S5t M SELC

AdEdE= MMT =2 ROUTE Z2&EZES AMESIH dM&Z
ROUTEZ H®E&EHE AdgdEs &S5
elAE HIOIE (SLT: Service List Table)2 Sa&t0 XS Ch.

Applications (HTML 5/1S)
MPU %) L
= |E DASH Player/Decoders
: o
Player/Decoders Q:E: g%’ e NRT ?IIallfli’lgg_
P clds ; :
| EME/CENC | |5 25 & Al EME/CENC Files | objects
= 2 DASH Segment (ISO
MPU (ISO BMFF) BMFF)
HTTP Proxy
MMTP ROUTE HTTP
SLT
UDP TCP
IP
Broadcast Broadband
(08 5-1) Z2E2 A JJET

P E2EWMEE Sol dsdUs A2 ottt 22 1 0lgel Zz 8

In

MBIAD HH MSE

AEUED 2SO0 Otk E=2LEgE Sdl d&sEls As 20I6tH,
B2 M= MPEG DASH [23]2] DASH-IF =20t [9]0] HTTR/TCP/IP A0l A
ASEICH OICI I e ISO Base Media File Format(ISO BMFF) [22]01 J|gtE =

O O O

DASH-IF Z=zIt [9]0I0, ¢&%y SBEHEAS Sst 00 &S, W=

S0l A= E 0
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5.2. MNHIA AIOEE R

5.2.1. HER MHIA AIODEE

AHIA AlIDEE 2 MHlAS 2A 2 D=
s @482 RHEIC

e XN ¥ AlOYE (LLS: Low Level Signaling)

o MHIA HZS AlDZEd (SLS: Service Layer Signaling)

o
40
o
0
HT
]

M36tH, TSl 22 242

SEAEY ANOg2Ee Mg AlOg8Ege 23S0 SLT(Service List Table)S Sof
A

E 74 & 2 MHIAG Oiet SLSE & =6

HEUS Sol 8EE= ROUTE/DASH AMHIAS A0l SLS= ROUTE M&ES
“dote LCT &5 THE = otLIE AFZ0ot0 ROUTE/UDP/IP 22 M ESE Ch.
MMT/MPU MBIASl B0 SLS= MMT AIQEE HAIKIE AHESHH MMTP/UDP/IP
a0z MEECH SISO 252z dEE FR0= HE ME d&s KXok
S=g Flz g=EH2z MEEIC SISO E2EHEZ M523 R0

HTTP(S)/TCP/IPJ AbS & Ch.

(SLS Format)

MMT Signaling _\

SLS (\ / Components
Streaming Service NRT Service

pointer to .
i pointer to Components (MPU Components
Service Components ROUTE TnTe p ( ) p

ROUTE SLT MMTP ROUTE

UDP/IP UDP/IP UDP/IP

-

Typically carried in the most robust
manner of this transmission

(08 5-2) SLTE AtE&H MHIA EX

5.2.2. QEEl(entity) 2tH ¥ O{=dll4l(addressing) X

(08 5-3)2 AMHIAS Ol &&ESHI| A8 AIAY L 22| HEY =cl&H AHEISY
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DINLS0ICIHEESLEEFT(ZREEF)
comiceins [
T:{.ﬂ: 0.n
E?rliEaZZise?sn Broadcast Stream LMY
destiPaddress, <BSID> <d25;'s'zggftrfss'
destPort>
! | !
Ln . l1.n
LCT Session Physical Layer Pipe MMTP Packet Flow
(Service Component) 5 : <PLPID> : 51 (Service Component)
<TSI> <packet_id>
(08 5-3) MHIA, AIAEL 22l HS =cl& AdHEIQ Az 2t
MHlA= G810 20| 5JtX1e 888 EFECh
* linear AMHIA (linear audio/video service): &AIZICE MEL = GHLIS HICIL
ZEZHEQ 0|0 H2E L 0l&9 QL2 HFEHEEZE HI5t0, 23 0lA
(application) JIEte] £Jt A2t H& & %= UL
e 34 HME linear MBIA (linear audio-only service): HICIQ HEHE 10| GtLt
Olatel QL ZEHUEE A)I2H22 H36tH, HE2IAH0E Jletel 2It
20t HME 2 = UL
o M DB MHIA  (app-based service): AHIAS RA Y THAMOl 0Ol
Ch22EE HEcAH0IEN 25t MHE = MHIA
* ESG(Electronic Service Guide) MHIA: MBIA JH0I1E BEE N SS8HC.
o Hl& HE (EA: Emergency Alert) AHIA: HI& ZE0 s 22 22X &2
HztE HIOR/QL L ZHXE ALE5t0 MY S
Olefgt AHIA EFRI2 SLT.Service@serviceCategory 43t Soll Al1gd &0
MHIAE RHote BH=E AEol= ROUTE A& eld/EF= MMTP MIE 2t
Z2tHOl CHSHO Ofehet 201 #&E3HD UCH
o linear AMHIAS Z2, NMHIAS BH== = =29 oL Z2E=S=2 Sot(
MEEC otLtel linear MHIAE &&ol)| {0t & I Z2E22 SAIO
AEg 2 gL
v OfLt Ol&2] ROUTE M&EZE, £=
v OfLt 0I&S] MMTP A& S
o linear MBIARL & BIAAIZE 2EI=II M2 220, 0l HIAAZ 2H=EE=
Otch 2 20l MESECt
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DL SOICIHEZTEZHEIFT(ZR2EF)

v ottt Ol&te] ROUTE AIES
AEc|Y 000 BEHEE MMTPZ ROUTEE SAl0l 0IE6tH d&dt= A2
ol E X &=L,

e & DBt NMHIAE HMBdts &R, e AHHAS FEUE= Ot 20l

-

v otLt O0l&tel ROUTE M&E=S

)
@)
c
_|
m
=
P
ro
el
O

Ol&tol LCT IMEs=2 F#4Elt 2 LCT ME2=s MHIAE
Of 8=t AECIY AHIAS E2, 222 U2, HILIL, HM
Lol LCT ez &8sE = ULh oftLtel LCT MEONl LUXE
CtE ofLtel LCT ME0l HILIRE ds&ots I I OoICH AECY
OICIO= DASH MIIOHES HH=Z &d=5=C.

MMTP AM&=2 otLt olatel MMTP M2 2222 FLEHMH, 222 MMTP T2

\J

Ao FEHE= 6
&<

=SZ22= MMT AIOQEE AKX £= g MHBIASE Fdote ZEHUEES HSstCh 0
Il ABlA ZFEHES2 MPU iz d%50tH, 0l MMT E=0A &E2lots Hihet

9 Jjg S ATUE =2 MHIA ADYE FE 21D, HE2old AL

HEo 22 AAY HIEHHOIE M&2 96 ROUTE M&S R4st= &tutel LCT
WEe WY Jjg BEXSS MBS0 0l2E DUASS HZ2lH0ld IY E= Al
JIBtOR  (IZFMOR MBEILL, HIAAACE HIUZNOR MzEHE o Il
2AHHUESS IAGs 00K ZEUE DY 2 2 QUCH AHIA Aldgolu

ESG2 Z& OIEtHOlEt= ROUTESl LCT MES Sotd 8EEMH MHlA AIDEE 2
d2= MMTPS 2! E2LE S 8& Jisollt.
Eg=2 oft2 RF ME= 20lote =&HQ HE0IC E2=HAE

AEEHE FAXNEEL} Z2FAA g2 #doz AldEE = UM, 0 el Hot:

>
0D
0
rr
g
ro
IS
=)
1o
Iz
ng
>
=)
@
=
rr
ol
C
lo

i
Hu

n
3
>
Im
=
12
e
2
x
kJ
30
ror
£y
o

JHE = UCH OE otlrel A8 XteE SLS & ESGUHIAM AFEEl= URI EEHSl AZE X010,

= AN 20, & XA0iAM sLst gts It = UL
otLtel ROUTE AME=2 A IP =4, SHX IP =4 2, SEA ZE B39
Tetoz AHEEC GtLe LCT ME 2 Transport Session Identifier (TSI) & AEEIH,
TSl LCT M0l &8 ROUTE M@ LHOIA S8 g2 JH&CH ROUTE A& W LCT
HEES 38 45, T= ME LCT MEQY DR HHSS AMUlA AHS AlDE
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DY S0ICIHEESLHEIS(ZRESR)
(Service Layer Signaling, SLS)2| otLI?l Service—based Transport Session Instance

(S-TSID)et= ROUTE AlDg28 *XME Soi 83 =0 StLtel LCT IHE2 Gt
PLPE Solil MEECH (0] JHel PLPE Sdil L+ 8&T X Z=Ch) M2 THE LCT
HE=2 M2 UE PLPE Sol &3 EILE, otuel PLPE Soll d&E = RULH S-
TSIDE 222 LCT MHES Qs TSI g, &85 QEXME/NILS I UAJEHY S22
HE FEC IIctOIEHESS ZE &8l

otLtel MMTP A2 =SHEX IP =&, SHX ZE BSE Soi AZ=ICh oftLte
MMTP THZ! E2< (otLt £= 0l el MHlA FEHEE ME)= X0l HaiA=
MMTP AMl& &3 UWOAM LD=otH 2EEHE= packet_idE Soi AE& = RUCH. MMTP
A& W MMTP TH3! S22=°2 88 sd=, L= HE MMTP 2! 229 U=

H=d=2 MMTP MIE WOIA 8&5E= MMT AIZIE€E HAIKNSS Soft &5 =0

]

53. M dg AOg¥

N odle AlaOgg (LLS: Low Level Signaling)2 UDP OIOIE &0 ZHE3IEOf
HMEEM, LLSE M&St= UDP/IP THZIE AtMOI HoE IP =A% ZE HSE JHAILH
X&OH UHDTV 2& AIAEINAM &2 LSOl =dte AlIQgE9 BF0le SLT
(Service List Table), RRT (Rating Region Table), SystemTime, CAP (Common Alerting
Protocol), VIT(Version Information Table), CPT(Content Protection Table) Jt UC}.

LLSE FAI 224.0.23.600110 XX L EJ} 4937/udp'Q! IP TH2S S5t01 MSECH
P IHZS SHX F4Aes BEA (1) MUIA X9 WHIA 2

P
2o RUMS B 4+ Y= YHS S50 BLE I ZA00U () 029
9

o 3BIM =&l(octet)2 22 MHIA X LHOIA ZLSAHUA 2EE X2 BS

(SLT.Service@majorChannelNo) 2 =2 6+t040F SHC}.

o OtLIS & BSE =Xt AHIA XY 882 52 d2It SEDH=E =29 RF
L HE|IFIAE =4 224023.600 2XX| EE 4937/udpe 2tZH AtscSvcSignt atsc-mh-ssc2 IANAO| SEg]

O] QLY.
2 0] Qo] IP FAo& RFC 2365 9 6,10 7|2 &l “IPv4 Local Scope”0f 3{=tatCt.

15 FBMF-STD-015



TS 2 22 A5 WA SU510{0F B

S0t A2 OE MHIAE

o JlLIS &= AIS WOl 2229 LLS AEE(249 SLT)0 =M & ZL0 LLS
AEZS MAT UHI AEZO P =A/IE X2 £SNSH 2= 2=

MHIA QUM =& ot0d OF StCE.
e ZZ UERKIHNAM ZEIHAE P IHAS MEHHO Zs =SHE ZAE
PIoH, EABHS IP ZEIHAE FA/EESE MESHH MHIAE d&Eots 20|
Bt& 2ot Ch
ts2 IP =4 g€E2 U=0ICH

o OfLESl ZEARG oHEote SLTIOH =2 ANHIAE Zgotl 0l NAHIASS

major MY "SIt 50

220, 239.255.50.0 ~ 239.255.50.255 9|9

=2
LEIHAE IP A8 MEE = UL

 otut

He

HEIHAE IP =AE T E MU
o JILI2l RF MME=2 2H2 YSBAIF 3
SLTHl 2Jl=< major ME HSE

= =
FAE

O gtEZ ALY oGHEst= SLTIF major AHE B1SJF 500 MHIAS I major

HSIF 892 ANHIASES Z2F EEE =0, 3 HM SE2 g0l 50¢!
A0

3
Aalol MUl A0 AFSE == UL

o ot ZEAE 202 RF IHE0 major MHE BISIF 5022 SZotd N2

=
minor e BISE JtXls =42 MBIASE S5 S0

ChE ., 3 A
af0l 500 HEIHAE IP =AE 22 RF IMEZ SEHe ZE MHIA
g = QO &, 229 1P F=A/EZE X2 242 RF MHE UWHIA
Lot 0k 2Lt

53.2. M &le AIDEE HOIZ A

LLS OIOIHE XEZ&ol= UDP/IP THAIE2 Ot <H 5-1>1t 22 SHo HEAEH
A2 ZUSE 0 M& ECh LLS OIOIHE E&ot= UDP/IP TH2Sl HEIM HIOIE=

olg LLS=
HIOISO0lctE
ZI0 2012

d&He= HOI=2 &FE 2l0lote IDgts 2l0lgtth. HE %S LLS
st HIOI=Z2 =zt Z0l= =2cIH2 HSUHA HEE = UA=s IP W22

st LI, Ol g8t=2 65,507HI0IE

9
o
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<H 5-1>LLS TableS

s

S
En
ol
rir
=
Im
>
Im

Syntax

No. of Bits Format

LLS_table() {
LLS_table_id
LLS_group_id
group_count_minus1
LLS_table_version
switch (LLS_table_id) {

case 0x01:
SLT
break;
case 0x02:
RRT
break;
case 0x03:
SystemTime
Break;
case 0x80
VIT
break;
case 0x81
CPT
break;
case 0x82
CAP
break;
default:

Reserved

uimsbf
uimsbf

uimsbf

o o 0 o

uimsbf

var 5.3.3&

var

var 5.3.4&

var 5.3.6&

var

var 5.3.5&

var

17

FBMF-STD-015



LLS_table_id — 8-bit unsigned integer O,
EF9| HIOIS0l =UHIt=

X0l cHet 1D

=2 O
BA = —

OIHYSOICINHEZEZHER(ZE2EE)

OtcH RE&= HOI=2 SHE20 OH

|0lotH Ohs <H 5-2>8 ME

2o g 5 0 BH Ox7F = ATSC OlA 0l101 H2AZYALE E#EHS ?6H]
HAS LIEHHG, 0x80 2H OxFF NtXl= ATSC Jt Ot CHE HE=CHHM SOl
Jtsst SS0ICH
<HE 5-2> LLS_table_id &t
LLS_table_id description REF
0x01 SLT 533& &=
0x02 RRT
0x03 SystemTime 534 & &=
0x80 VIT User defined 536 & =X
0x81 CPT User defined [43]2] 8.2 & &=X
0x82 CAP User defined 535 & &=

LLS_group_id — 8-bit unsigned integer 0|04,
M&ECl= LLS g0l 2d&
BZEIHAE AEHIHUHAM

group_count_minus1 — 8-bit unsigned integer Ol

M&Z CEZ LLS Holg 182

gf0l 0 &
LIEHLHOY, 2
LLS_table() &0

LLS_table_version — 8-bit unsigned integer OI[4,

[eXe]
TT =2

ron

0=

F

ol

840l 01 OF

r

s H==0AM 1 =
d<0l= LLS_table()S0
g0l 1 &
EMHES LIEHHC.

SIHX2

Ot #*d &= HIOIZS SH 2=
2o MblA 8= UEHHCH 0 222

, 8 LLS W2! AEEH0 =5t
£ LIEFLHCH
| @& 8HItXISl LLS_group_id gt= JHAXl
LLS_group_id &t=

LLS table_id 2t LLS_group_id 2

oz AdLEsE HOIS2 SHERUHAM dESEH= WSOl hE Al 1 A
ZOLstCH. HHE 2H0l OxFF JF Tl Z20l= CHAl 0x00 @2 SO0HJHA 1 & =D}EHC
SLT — XML € EH 9l Service List Table (5.3.3 & &X), gzip[10 olgstd A==

HZE 0 &9

] 2
0125t L=EICt.
CAP — XML EEH2l Common Alerting Protocol (5.3.5 & &X), gzip[10] & 025t

g==Ch

RRT — XML &EH2| Rating Region Table, gzip[10] =

VIT - XML EEi2l Version Information Table, gzip[10]2 0I5t &L =EICH.
CPT - XML EEH2| Content Protection Table, gzip[10]S 0IZ5t0 =& Ct.
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DL SOICIHEZTEZHEIFT(ZR2EF)

5.3.3. AJHIA 2IAE HI0IE (SLT)

x
=
>

2
2
Iy
=
ol

POl AP XRIDOF A Al 282t MHIAN #E 822 2l da3te

SLS(Service Layer Signaling)Jt 2SN dE&= |AX F2E

SLTE <SLT> z/&9 AeHEE IHXMH, OofeHet 22 UHgA

AJ|0HE MECLH
http://www.atsc.org/XMLSchemas/ATSC3/Delivery/SLT/1.0/

5.3.3.1.AHIA 2|AE HIOIZE #2
SLT= Otell <H 5-3>1 22 XML AJ|0F €Eil2 H2|8tlt.

<H 5-3> SLT XML A3|0t

Element or Attribute Name Use Data Type Short Description
SLT Root element of the SLT
@bsid 1 unsignedShort Identifier of the entire Broadcast Stream.
@sltCapabilities 0.1 string Required capabilities for decoding and

meaningfully presenting the content for all the

services in this SLT instance.

sltInetUrl 0.N anyURI Base URL to acquire ESG or service level
signalling files available via broadband for

services in this SLT.

@urlType 0.1 unsignedByte Type of files available with this URL
Service L.N Service information
@serviceld 1 unsignedShort Integer number that identifies this Service within

the scope of this Broadcast area.

@sltSvcSegNum 1 unsignedByte Version of SLT service info for this service.

@protected 0.1 boolean Indicates whether one or more components
needed for meaningful presentation of this

service are protected.

@majorChannelNo 0.1 1.999 Major channel number of the service

@minorChannelNo 0.1 1..999 Minor channel number of the service

19 FBMF-STD-015



DY SOICIHESE

e
o
b
M
m
AD
t
)

@serviceCategory 1 unsignedByte Service category, coded per 27! &x 2SS
g 4 gsULL

@serviceReceptionType 0.1 unsignedByte Reception type of this Service

@shortServiceName 0.1 string Short name of the Service

@hidden 0.1 boolean Indicates whether the service is intended for

testing or proprietary use, and is not to be

selected by ordinary TV receivers.

@broadbandAccessRequired 0.1 boolean Indicates whether broadband access is required
for a receiver to make a meaningful presentation

of the service.

@svcCapabilities 0.1 String Required capabilities for decoding and

meaningfully presenting content of this service.

SimulcastServicelnfo 0.1 Information about other ATSC 3.0 service(s) that

deliver duplicate of this Service

SimulcastService 1.N Information identifying other service that deliver

duplicate of this service

@bsid 0.1 unsignedShort Identifier of other broadcast stream that deliver
duplicate of this service. If omitted, the value of
this attribute has the same value of identifier of

broadcast stream belong to this service.

@serviceld 1 unsignedShort Integer number that identifies other service that

deliver duplicate of this service

@serviceReceptionType 0.1 unsignedByte Information about reception type that deliver

duplicate of this Service

SimulcastTSID 0.1 unsignedShort Identifier of an ATSC 1.0 broadcast stream

carrying the same programming content.

@simulcastMajorChannelNo 0.1 unsignedShort 1..999  |Major channel number of the ATSC 1.0
service carrying the same programming

content.

@simulcastMinorChannelNo 0.1 unsignedShort 1..999 |Minor channel number of the ATSC 1.0
service carrying the same programming

content.

BroadcastSvcSignaling 0.1 Location, protocol, address, id information for

broadcast signalling.

5.3.3.2. AMHIA 2IAE HIOIES 2t EE SH

<SLT> - LLS @ SLT 2 =l&te del

=
Im
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OIHYSOICINHEZEZHER(ZE2EE)
ol [, N

@bsid - EZ2EIHAE AEZO DR AEX}. bsid %2 XEHOQ
America)ll Al D=6l OF SHCH.

@sltCapabilities — oY SLT OIA Jl=dtle 2= MUHIANM 20I/U= LSS SIS

0 Y2 [33]29 8 &. MHIA HUSAHE OlA

Hx IZfO0HES <sa:icapabilities> QelHES IRI2N IS

0)
4
mn

Ir
00
o
10
(=]
o
a
4

0
10
ol
rr
rH
o

M
1
o
]

B
IOIE &2 MHIA AlDZE FEE BEEEds SoilM U2 &2 &= A= URL
et= 20letth
@urlType — <sltinetUrI>0l XIAIGt= URL & Soil T2 &= = Us LS EFE

Ol0lotH 1O g2 Us <H 5-4>E [EL.

<X 5-4> urlType 2 Code values

urlType Meaning

0 Not specified

URL of Service Layer Signaling server (2 2A2 5.4 Z0
Jl=S AHIA AlIODEE H2)

2 URL of ESG server ([33]2 8 & ESG GIOIE X&)
3 URL of Service Usage Data Gathering Report server
other values Reserved for future use

<Service> — AHIA EHE

@serviceld — 16bit integer 2t0I0H, AMHIACSl DR AEXIOICH &€& XAHAN DRe
DI-C’ j|.II[:|-

@sltSvcSegNum — <SLT>0IM &Heldt= 28 MUlASl WWE0l HAE dt JU=KI0 CHE
B E 20lct= &S IHEILCE integer &= JHXIM, <SLT> L2l <Service> 2
Jl=0l B1E WOLCH 14 SItetC =gt 0= 022 CHAl S0r2HCH

£ StEH0l 20| P BREHUE S

0f
1
==
|>

@protected — “true” 2t Jt& &J=L, o
otLicteE B3It S HUASS 2l0IstCt. J1=8te “false”0ILCH.

@majorChannelNo — 1 2& 999 £ Jt& = U= integer BOICH HYE MHIAZL
major HE SEHIE 2I0I8CE 0 HEE AIZXIF 2E HEGH 2= AMHIA (IS

S0 ESG MHIA, EAS MHIA)S BR0l= BFEAl E2Z0{0F St= gt0l OtLICH
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@minorChannelNo — 1 2H 999 gts Jt&2 == U= integer &0ICt oHE AHIAO]
minor MY EWHE 20I&HCH 0l HS = AIZ2XOF A& HEGHA 2= MHIA (HE
S0 ESG MHIA, EAS MHIA)S Z=20l= BFEAl E2SI0{0F St= 8t0l OfLICH

@serviceCategory — 8bit integer & oY AMHlASl SEFE 20|otH 1 g2 O3 <E
5-5>5 MECL.

<H 5-5> SLT.Services@serviceCategory 2| Code values
serviceCategory Meaning

0 Reserved

1 Linear A/V service

2 Linear audio only service

3 App—-based service

4 ESG service (program guide)

5 EAS service (emergency alert)

other values Reserved for future use

@serviceReceptionType — oie AHIASl B2 =410 EIZES 20/otH, O 2 <&
5-6>= WMECL.

<H 5-6> serviceReceptionType 2| Code values
serviceReceptionType Meaning

0 Not specified

1 Fixed Reception

2 Mobile Reception

other values Reserved for future use

@shortServiceName — ol g MHIAS| Al 0| (ZIU 7 2X). AEXIL AE HELGHA
2= AMHlIA (HE S0 ESG AHIZA, EAS AMHIA)2l AB=20= 0 <4 01E0]
Z RotAl 2L,

@hidden - oY AUHIAJL AHIA A Al AFEXHHA 206 MO St=Xl Ot XIE
LIEtHLH= E&. JI12 gt& “false”OILC}.
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DIHYS0ICIHEEZHER(ZEE
J

@broadbandAccessRequired — Y AHIAE ASXOH 2A0IUAH E0HF
BZCUWEY) HXZS diotot=XIE UEUW= A€ dIOIEO0ICH D2t
“false” O C}t.

@svcCapabilities — oHE MHIAE AFS X0 201 JAAH 2HFI| o X oi0F St=
AZOICH P23 Y2 [33]2 8 HUNAM Hodte JEH= IZg1HECQ
<sa:capabilities> Z2|HES A2 SHS Ct.

<SimulcastServicelnfo> - oilEd AHIAJE EEZ2 SAl MSE= ATSC 3.0 AMHIAE
AL JA=X0l et AR E 2018+

<SimulcastService> — oY AHIAII 22 SAl HME&= ATSC 3.0 AMHIA HEE
Jr=2ICt

@bsid - EE2 SAl HM3&% = ATSC 3.0 MUIAN CHEt bsid & Jt22IC0. 2ty EE=2
SAl HMIE& = ATSC 3.0 AMHIAJE =28t Broadcast Stream 0l =8 2 0l
H42 MESHA 22 = UL

@serviceld - E£2 SAl M3&= ATSC 3.0 MEIAS| id E Jt=22ICH

@serviceReceptionType 2 &2 =SAl HME&E= ATSC 3.0 MHIASl B2 =41 EIS

°|0lctH, 1 g2 <H 5-6>= WELL

AL
e

A
o

<SimulcastTSID> - 16 bit gt0I0{, ATSC 1.0 &
T2 AHH X2l TSID a2 JH&RICH

@simulcastMajorChannelNo — 10l A 9997t XI 2| integer g8t0I04, ATSC 1.0 AMHIAQ]
“Major” HE YWHE Jtel2ICt. 2t O] 2t0l ETHDIA L2,
Service@majorChannelNo Jb ATSC 1.0 MHIAS] “Major” HE EHE Jtel2!ICh.

@simulcastMinorChannelNo — 10lAl 9997t XI 2| integer g8¢0I04, ATSC 1.0 AMHIAQ]
“Minor” HE GHE Dtel2ICh 2+2F 0] g0l =IHGHAl 22 H™,
Service@minorChannelNo Jt ATSC 1.0 ABIA2] “Minor” XHE EHE Jtel2IC.

<BroadcastSvcSignaling> - 3% C2 MEL= AlQEYHe d&E ZZEZE, X,
AR S0l CHet Q.

@slsProtocol — ol AMHIAC SLS It &&= Z2ESS LIEHUWH 1O e U3 <&
5-7>= WELC.

(DTV HEE)0 Ot d&EHesE S=€

[

<X 5-7> SLT.Services@slsProtocol 2 Code values

sisProtocol Meaning

0 Reserved

1 ROUTE

2 MMTP

other values Reserved for future use
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r

@slsMajorProtocolVersion — Y MBIASl SLS It M&E
ol gte 1 0ICh.

@slsMinorProtocolVersion — offE AHIASl SLS Ot &
Jl&2 gte 00ICH.

@slsDestinationlpAddress — SLS OIO0IE{2| destination IP =238t (IPv4)

@slsDestinationUdpPort — SLS GI0IE{2 destination Port gt

@slsSourcelpAddress — SLS GI0IE{ 2] source IP =438t (IPv4)

<svclnetUrl> — ESG AMHIA &2 iy ABIAQ H2E ALY HOIHE U2eE +
U= URL &t

@urlType — <svclnetUrl>0l XIAlIGt= URL € Sl
O|0IStCE 1O gt <H 5-4>E WL

rir
Is
HU
HN

=9 major HA.

0

OF
Ll
rr
|H

ZEZ22| minor HA.

gt

[ —

O

[0

P

o

AL — 1 = =
- (B;I\C ool E8E

ol

5.3.4. System Time ZE21HE

AAE AI2E2 IEEE 1588 [20]0 &ColEl Precision Time Protocol(PTP)2 2
International Atomic Time (TANS Wmat 1970E 1€ 12 00:00:002H =HAZ HAtE
32-bit It2HSLF =Y Olotel A2t 22l MzZAE A2 UEtYH 10-bitdt =2l
HEES S0t MYEL FIOHRQ A2t 25 H2SE XML <SystemTime> e|HE
ArE5H0 LLSZ2 &L &I,

AAED AIRE2 GHLESl <SystemTime> HelHEES FE(root) LelHEZ EEdt= XML
2AMZ LIEILHOIOF of0f, <SystemTime> 2lHEE= OS2 ULAHOAZE JiXle
XML AJ|O0HE &0t 0F &Lk
http://www.atsc.org/XMLSchemas/ATSC3/Delivery/SYSTIME/1.0/

=
=

—

<SystemTime> 8 E&ol= LLS M3Q &L F=I|= 5x 0lot040F &HCt.
OICt. <E 5-7>9 RZX=
2o XML 22|02 EC

ol

.

<H 5-8>2 <SystemTime> dZ|HE RXE UEIH A

OloHE =01 {8t 2401 <SystemTime> d2|HEQ 2
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<X 5-8> SystemTime HIHE FX

Element or  Attribute|Use |Data Type |Description
Name
SystemTime 1
@currentUtcOffset 1 unsignedByt |The current offset in whole seconds
e between TAl and UTC.
@ptpPrepend 0..1 JunsignedSho|Signals the upper 16 bits of the 48-bit
rt count of PTP seconds.
@leap59 0..1 |boolean Indicates a pending 59-second leap
second event
@leap61 0..1 |boolean Indicates a pending 61-second leap
second event
@utclocalOffset 1 duration Indicates the offset between the local
time zone of the originating broadcast
station, and UTC.
@dsStatus 0..1 |boolean Indicates that Daylight Saving Time is
in effect
@dsDayOfMonth 0..1 |unsignedByt |Indicates the local day of the month on
e (range which the transition into or out of
1..31) daylight saving time is to occur.
@dsHour 0..1 JunsignedByt |Indicates the local hour at which the
e (range transition into or out of daylight saving
0..24) time is to occur (0-24).
2 do|HES 4o 282 UsS) &0
<SystemTime> - FE Ae|HE

@currentOffset — unsigned integer 42 =2

ZERAZ LIEHHC.

TAlI 2 UTC AIOISl current offset gt=

@ptpPrepend - unsigned integer HE22 EME Z=RX0 PTP second £ LiEtHL=
48-bit count = & 16 bit £ LIEFHCE. 0] 540l &Mt 22 J=0= 2
22 00letl] 2t==50{0F SHCh.

@leap59 — Boolean H&22 01 =401 EMdt] 1 01 “true” 0l &I UTC
gl OtXS 20l 59 =2 RHE S LIEHHCH JI2 2 “false” OICt.
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@leap61 — Boolean #4292 0

el OFXISE 201 61 =2 FAHES LIEMHCH
@utclocalOffset - 0| =4 0l
@dsStatus - 0l gtO0l g

(e}

=

==
[—

=40l

g3

o

rlo
0

A
=

“true” 2

N=e=2 O

o o

time) 0l
Al 2+0]
o=
22 “false”0ICt.
@dsDayOfMonth — 1 Ol 31 JtXI2
< 0l SN =l AI2EOL Al
2H01 AIEE AL SHMIE s
AlI2+0]

saving LIEFLIDY, *

ot=
s o

Ok
=

OF
[l

HEZ X =

LEEHEHCH

BEE Al

==

e
0t
[l
0

10

0l £40l

=2

UsS =NOz

-/ o

JtXl= unsigned integer

HCALE oAl LIEHHOY O

Ol XA O
E|J<5|-‘|_II:

o
10
rr

S
=
S

o8
10

A

ne

[

=

o
10

AZEDLE o Al

AZ &AL

o

S

-
2 A

=
(@]
= =}

S
MM

HU

ne
10

PSIE=PN

o

[wl

gt
o

@dsHour
HAIEl= Al2H0-24)ES LIEHHCE.
BtE Al =TS OF otH, @dsDayOfMonth JF 24

=0l

o
=

Ol L=

ol
= I=

=2 o

-

X o
=

Ct

= o

—

<

FEl

T
<o]
V
o

= OF AI2F

<H 5-9

\Y

Conditions dsStatus dsDayOf  dsHour

Month

At the beginning of the year (January) daylight

saving is off.

not present

(“false”)

not present

not

present

This is the status of the fields until:

When the transition into daylight saving time is
between one day less than one month away and
the actual transition, dsDayOfMonth takes the
value day_in, and the dsHour field takes the value
hour_in. The dsStatus attribute is not present,
indicating it is not yet Daylight Saving Time. (The

transition is to occur on the day_in day of the

not present

(“false”)

day_in

hour_in
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month at hour=hour_in; for example, if the
transition were on April 15 at 2 a.m., then

day_in=15 and hour_in=2.)

This is the status of the fields until:

After all time zone daylight transitions (within the “true”  not present; not
span of the network) have occurred, dsStatus is present
present and set to “true”, indicating that daylight
saving time is on. Attributes dsDayOfMonth and

dsHour are not present.

This is the status of the fields until:

When the transition out of daylight saving time is “true” day_out | hour_out
between one day less than one month away and
the actual transition, the dsDayOfMonth field takes
the value day_out, and dsHour takes the value
hour_out. The dsStatus is present and set to
“true”, indicating it is still Daylight Saving Time.
(The transition is to occur on the day_out day of
the month at hour=hour_out; for example, if the
transition were on October 27 at 2 a.m., then

day_out=27 and hour_out=2)

This is the status of the fields until:

After all time zones (within the span of the not present not present not
network) have shifted out of daylight saving time, (“false”) present
dsStatus takes the value “false” (or is not
present), indicating that daylight saving time is off.
Attributes dsDayOfMonth and dsHour are not

present.

This finishes the cycle.

5.3.5. 28 28 Z=Z&Z (CAP: common alerting protocol) OIAlX

rlo

A odg AOgge [27]0 EE CAP HAIXIE d&8E £ AT HHEses =2

S A2 7S <CAP> OIAIXl &&= &=0ot0 8=
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5.3.6. HH&® A HIOIZ (VIT; Version Information Table)

VITE 8 MSELD JA=s &S MEIA0 s HE 328 WS

r&"

Ct.

VITE VIT> HelHEE FE(root) YelHEZ HEoteE XML M2 LIEHHOOF GHH,
E

VIT> dels

= 82 UZAHOAE JtN= XML AJ|OHS =20t 0F &tCt:

http://www.nextb.or.kr/XMLSchemas/T-UHDTV/Delivery/VIT/1.0/

P

VIT XML A9|0t= 254 CE

i
1]al]
o

Ct.

53.6.1.4HH& &L EIOIE 2

1S

VITE OtchH <X 5-10>2 22 XML AJ|0F EEeiE E 2| 8tlt.

<H 5-10> VIT XML A32|0¢

Element or Attribute Name Use | Data Type

Short Description

VIT

Root element of the VIT

@version 1 1..999 Version information of a current
broadcasting service

@textinfo 0..1 string Additional text information about
the current version

5.3.6.2.H{& &L HIOI=S2 2 EE 20|

VIT>-LLS @I VIT 2] =& de|lHE

@version — &M ZELS Sofl NS5 S AHIAL BHHAE &

@textinfo — H&A AEBE0 CHoH Z=IJI1EQ A0l T
HNEZE M2t
5.3.7. A|IJEd AH|
SHA HEO 2t L 1 oil= HE 2AE =6 HoE
4 @textinfoll LIS Y& 2AHE Soll o=t
28

2
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m
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s}
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DIHELSOICIHESTIHEIR(ZREF)
urlType =4A3gH01 12! <sltinetUrl>JF <SLT>WOI AHolEle AL, olE URLS 0I5t
AlE2 HOIEHE HTTP RequestE Eod O2 22 £ UC. 2FTs AlOQYEE

HH= Jl= URLOI 28t Path gt== €0 A otLtel Query EHiz 2SO0 AL 2

= A= Path E0= US <& 5-1 2

—_

>

p—

<X 5-11> Path Terms

Terms Meaning
<service_id> |dentifies desired service
normall diff|template Identifies desired mode of files
current|next Identifies desired current/next version

ALLIRD|USBD|STSID|MPD|MMT|MPT |PAT|MP |ldentifies desired type of object(s)
ITICRIT|DCIT|AST |EMT|AEI

<sltlnetUrI>2l £4AQ! urlTypeOl 121 AL, 0|2 S8t base URLE AIOJEE bl &2,
H

service_id term= SLTUH A &2lot= AMHIAS otLCl MBIAE K& = JAESF ote=

A= Sl 2 Query term M4 Al service_idE pathOll €01 %= R0 E=
MHIAO TSt AIDEE HI0OIEHE R+0ote A2 QIAISHCL.
UM LIEILIE 2012 HIOIE 0I5 Aols OfeH <E 5-12>1F 2101 A2l StCh.
<H# 5-12> Metadata Object Types
Name Values
ALL All metadata objects for requested service(s)
RD All ROUTE/DASH metadata objects for requested service(s)
MMT All MMT metadata objects for requested service(s)
UsBD USBD for requested service(s)
STSID S—-TSID for requested service(s)
MPD DASH MPD for requested service(s)
PAT MMT Package Access Table for requested service(s)
MPT MMT Package Table for requested service(s)
MPIT MMT Media Presentation Information Table for requested service(s)
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CRIT MMT Clock Relation Information Table for requested service(s)
OCIT MMT Device Capabilities Information Table for requested service(s)
AST Application Signaling Table for requested service(s)

EMT ROUTE/DASH Event Messages Table for requested service(s)

AEl MMT Application Event Information for requested service(s)

rr
40

<svclnetUrl>01 MHIA cl20IA LiEtLHE & <0 |2t 282 pathdt 2 = U2LY,
service_ide 0ll=2 &tCt.

HTTP Request2RH Etetzl= AIJEE 24X
AL|HEZ ESTN CH2ECH 0l0l e KHAISH HE2 MBMS spec[19]2 & 16HC.

AldgEg 2HAl= reference &El=0l, Olddst ER0= multi-part MIME  BIAIXIO

40

2 MBMS metadata envelope?l <item>

uin

metadata envelope EEHZ2 SOHXMHOF &'Ct. MBMS metadata envelopell <item>
AelHEN = validFrom 2t validUntil £4gt01 2HEZO0F ot=dl, 0l AIEE
A2 R=d0l et 2t=2= XIAloH)] 2?2 0IL.

MBMS metadata envelopell <item> 2e|HE= ATSC3.0 UILAHOIAE 20GHA
OtcHet 20l nextURL EE2E UEE = JUAEE SHO0| ERotCt.

<xs:attribute name="nextUrl" type="xs:anyURI" use="optional"/>

54. KNHIA HE AIEE

MHIA HS AMDEE2 N UHDTV &5 =400 K&t UHDTV &5 AblA e
ZEHEE 2dotl 85g = UXSE o= AMEOIL Jl=Hel FE2E Mt

gy n
-
n
> [r
o
= X
> =
S =

| CHE SLS= ol

°of =5 % A ZZUEE =Sob)| ol ERst FESS JI=Sthh

oy
Hl
A
Im
nin

ROUTE/DASH AIAEINA= SLS= USBD (User Service Bundle Description), S-TSID
Jell, MPD  (Media Presentation Description), APD(Associated Procedure
Description)E IZ&&tCt. USBD= 3GPP-MBMS[5] OIM &2lote= USBDE JIEZ,
A&t UHD 58 2+ Atgil S0 =ESIUCH MMTPOIA 2 MBIACICH st
= =

<
<
_|

=
>
oz
=
x
rr
wn
[
wn
rr
(@
wn
@
O
N
o
Ny
<
<
_|
0
Q

(@]
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Q

Q

D
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Q
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<
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0ol
9
[m)
A
ol




DL SOICIHEZTEZHEIFT(ZR2EF)
}

B2CHCE MaGs HTHE)} US 0= 0|2 U8 MPD

S
(@)]
—
w
pmd
H
oo
il
[mik

MHIA AIJEE2 g AMBIAE ESotsll 2R sS4 EZgst AdlA THAIC
Jle Hdss dEetth. AAZANE g AL, Z2704% d2= AdlA
HUSABEZ H30| &M, Ol= ESG UI0IH=Z &50] =

2t MHIAZZ =2cele SISO HMEEZEZ, sddl= #8522 dEL= Z= SLSE

2 S0t 2o MAEN et HE EHECH
ROUTEE 0Ol&st AECY AHIAS EE Al
Sl &&= SLS
MBIA ®E Al, =480l MMTP MI&1 PLPE Sdll 5% = SLSE &sS8 &= QUL
ROUTEE S8t AHlA &SAIN SLS= USBD/USD ZeH1HE, S-TSID ZHHE,
el MPD ZHAHERZ A4 =CH.

SLSE& o&tLtel MHIAQL HAHSEN UCH USBD/USD ZeHAHEE= MHIA HEBL
E4 Jl=oll, S-TSIDY MPD Zei1HE £ AHAZols URIZLE I8t MMTPE
S8 MHIA HSAIN USBD= MMT AlIEE 2l MPT BIAIXIE #ZX5t=dl, 0 MPT
HIAIXIG E&&E MP HOIE2 MBIA2L HHE MMT PackagesS otJ| <8t
MMT_package_id2t MHIAS F&Gt= Ol4l(asset)S & S5HDI
S-TSID ZHOHE= odtue ANHIAL HAHE ZZEd O
TSIDO D=2 U= ZEHE HB=2 MPDO U= DASH representationit TSI
= ILtel MUIAS P4oleE ROUTEZ MatHe & FEHESS FBEE
=g £ QUL S-TSID= TSI 2t HA2= DASH representation A2 XE HMZ6tH,

ZEUES 25 JELE MNIBsetlh

&J]= IP/UDP/LCT TMEDt PLPE

o
IJ
re
Im
(1
Jor
Jn
o
>
(0]
= 4
rol
b=
=
=
_|
0
(1l
00
ror
>
Im
o
02

IUE

Im
Jon

S Z2E MBot

£
ujo
K%

¥
ol
2
ol

MMTP M&SZ M&EEE MUHIASE 40l ZEUESES F40t= USBDE (A8 5-
4)0l A Service #22 HAIZIU[2H, #=&1Jl= MMT_package_id at0l S£&dt= MPT
HIAIXIE ESECEMN MEBIAN ZRs ADEYEE 858 £ JL. FAZUE S
FE= MMTP A& &20ot)] |s 228 MMTP A& UWOHA 2 olAld &gE
Ct.

packet_id 822 I8

ol
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SLT
BSID
Service #1 Service Layer Signaling
service #1
service_id (0x1001)
short_name (ABC) S-TSID USBD/USD MPD
SLS_protocol_type(ROUTE)
RS UserServiceDescription MPD
broadcast_SLS_signaling period
sIP(sIP1) LS @atscServiceld (0x1001)
dIP(dIP1) service attributes AdaptationSet
dPort (dPort1) @tsi-v segmentURL(video/Seg#1)
SrcFlow representation (Rv)
ContentInfo(Rv)

AdaptationSet
| service #2 B segmentURL(audio/Seg#1)
service_id (0x1002) étsi-a representation (Ra)
short_name (XYZ) SFlile
| SLS_protocol_type(MMTP) Contentinfo(Ra)

dIP(dIP2)

broadcast_SLS_signaling
\ dPort (dPort2) < 4

\ LMT Service #2 Service Layer Signaling

\ PLP(#0)
UDP/IP SLﬁ

! USBD/USD
Physical SIP1 ‘ LCT (tsi-0) ‘ Service Signaling ‘ UserServiceDescription
PLP(#1) diP1 [ _ _
Layer erl | LCT(tsiv) [ Video Segments | @atscServiceld (0x1002) MMT signaling
Frame ‘ LCT(tsi Audio S t service attributes Message
SID) si-a) ‘ udio Segments ‘
atsc:mpuComponent
sIP2 packet_id-s Service Signaling ’_V
PLP(#2) diP2 - -
dPort2 packet_id-v ‘ Video MPUs ‘
packet_id-a ‘ Audio MPUs ‘

(08 5-4) MHIA ES2 Q8 MHIA AIDEE 2

Im
|
Im
&
el
>
ofo
2

5.4.1. ROUTE/DASH AMHIA HE AIDEE

MElA AHE ANDEE=2 XML ZEstel HEHColet ZeHOHESS HE0IH,
ROUTE/DASHOIME XI&EE LCT MgEez SO XNEE LCT M

Jlsotl Y= REAEY FEY M MEBZN SLSE

Jo
Jn
ol

ROUTE/DASH AIAEINIM= Linear MHIA NMEES SIGHA
IO EZ 40| =T USBD, S-TSID el
BEE Al TSI=0Q! LCT ME =2 8501 &L

wn

LS

rr

302l BlETIOIEL

N
O
>
%
T
<
0
)
o
fw
%2
—
w
IH
=
|
e
Im
uin
o

Otei (28 5-5)= Linear MHIAE ROUTE/DASHE &di d& Al P&EE SLS
THOHESS 2HXO0ICH

]
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User
. 1 , — 1
Service owuserSerwceDescrlptlon I
Bundle
Description !

references

references
1

A

Media
Presentation
1 .
Description
Service Transport
Session
Instance
Description

(008 5-5) ROUTE d& Z2ES0AM AtE0dt= SLS 2

ROUTE/DASH MHIA HE AldEd 2 USBDRt S-TSID BIEIHIOIEt ZeHOAHESZE
gt ofld SLS= Linear AMBlA% & Jigt MHIA 25 &= SLSOIC
USBD= AHIA AEX el OE SLSE ®Zot= URI &S0l Jls&th S-TSID
SO E= USBDZRH FHZELIM, ot 0142 ROUTE/LCT ME2z2 dMEEHE=

Z Ol 2 oY LCT MHE0l et BEE Jl=stlt.

H
i

HE

uin
o
ro
0
HT

541.1.AE2|Y ZRIX ANIEE

AEClY ZH= AIDEEE MPD ZHOBHEN Jl=E sy S 0. MPD= DASH
NOOHE=SS AECY ZHZEZ MEG= linear AHIARE SE5| H2EHO JUCH
MPD= 22tel OICIH EEYHUESH e 2 AEXNE HSstth. 0 Alg8ks
NIOSHE URL SEHOICH

541.2.%8 J|Et HEHUE A|JJEE

g JIgt FEHE AJDEE2 ¢ 24 I, WR MEEHs i+ I, UWERAI=Z

OIS L= LEIA0ol&(notification) AEZED 201 & Jlgk
ZEHUESES d&cte AIODBE0IOH & J|gr AEUE AID289 N #&E2 [40]

6.3.2 & ‘0HEc2IAH0l& basic signaling’'S &X&tC}.

5.4.1.3.User Service Description

USD= USBD ZHOBES x4 e ¢Ee EQIEOICH USBD= MBIA G JHOI
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I A a2

25 K[0ose BS(bundle) AIDEES 20IGHNEH AT
MEIAOIA AFZ0l= USBD= AMHIA oStLHOI OHet HE28HS Ji=otd, 28 MBIAO0
st d2= oteier 22 JE=Z FHEC USBDE 3GPP[5] E JIBteZ  &tLt,

A&t UHDTV &E MBIAN =0 & =2 =4 UL

e OEY AHIAZE MGl FEUEESO basePattern, Ol= &% FZ20 W2t
BRCAEYU AR BREica AL LIF &AL

*  ABIAS AHOi

e

<bundleDescriptionROUTE>E <bundleDescriptionROUTE> odlLIE =RE YA|HEZ
Il XML M gEi2 240l @0, XML AI|0t= 0teiet &2 Jlga

HOIAE
JHRICH.
http://www.atsc.org/XMLSchemas/ATSC3/Delivery/ROUTEUSD/1.0/
USBD XML AJ|0t= £5AM DE & X8
Otefl <E 5-13>= USBD AJ|0tE XtAMIGl Jl=dt] QUCH MBMS USBD ZH1HEES
Jigte g otLt, MBMS USBDOIA HEHXH0I o & Ae|HE S0, XN&I UHDTV
LS AHIAS A2 RELDX ROM MEEXN Z= US0H HolM= oY
HUlM=E Jlsotkl #=Ch

<X 5-13> ROUTE/DASHS2| User Service Bundle Description Zei1HEQ| 2
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Element or Attribute Name

Use

Data Type

Description

bundleDescriptionROUTE

Root element of the User Service
Bundle Description for
ROUTE/DASH

userServiceDescription

A single instance of a T-UHDTV
service.

@globalServicelD

0..1

anyURI

A globally unigue URI that identifies
the T-UHDTV service. This
parameter is used to link to ESG
data
(Service@globalServicelD).This
attribute is optional for the ESG and
EAS services.

@serviceld

unsignedShor
t

Reference to corresponding service
entry in LLS(SLT). The value of this
attribute is the same value of
serviceld assigned to the entry.

@serviceStatus

0..1

boolean

Specify the status of this service.
The value indicates whether this
service is active or inactive. When
set to “1” (true), that indicates
service is active. Shall default to 1
when not present.

name

0..N

string

Name of the T-UHDTYV service as
given by the lang attribute

lang

language

Language of the T-UHDTV service
name. The language shall be
specified according to BCP 47
CHI HX JES F2 =

= e
l&LIC).

serviceLanguage

0..N

language

Available languages of the T—
UHDTV service. The language shall
be specified according to BCP 47
PH FX JE2S 2

lsLth).

deliveryMethod

0..N

Container of transport related
information pertaining to the
contents of the service over
broadcast and (optionally)
broadband modes of access. This
element is not applicable to and
therefore shall be absent for the
ESG service.

broadcastAppService

0..N

A DASH Representation delivered
over broadcast, in multiplexed or
non—multiplexed form, containing
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[0

the corresponding media
component(s) belonging to the T-
UHDTYV service, across all Periods
of the affiliated Media Presentation.

basePattern 1..N string A character pattern for use by the
T-UHDTV receiver to match
against any portion of the Segment
URL used by the DASH client to
request Media Segments of a
parent Representation under its
containing Period . A match implies
that the corresponding requested
Media Segment is carried over
broadcast transport.

unicastAppService 0..N A DASH Representation delivered
over broadband, in multiplexed or
non—multiplexed form, containing
the constituent media content
component(s) belonging to the T—
UHDTYV service, across all Periods
of the affiliated Media Presentation.

basePattern 1..N string A character pattern for use by the
T-UHDTYV receiver to match against
any portion of the Segment URL
used by the DASH client to request
Media Segments of a parent
Representation under its containing
Period . A match implies that the
corresponding requested Media
Segment is carried over broadband
transport.

servicelLinkage 0..1 Service linkage information. For
details refer to Clause 0

5.4.1.3.1. Service Linkage €2|HE =&

MHIA 28 H2ZH(Linkage) B2E W36t <fIof &M AIE MHIAS USD ot=iol <H
5-1>0lM J2lgt <servicelinkage> He|HEDI} ZatE = UL

<serviceLinkage> e2|HEE E&ol= XML A9/0l= O3 XML UIRKAHOIAS
JH&ICE

http://www.nextb.or.kr/XMLSchemas/T-UHDTV/Delivery/USD_EX/1.0/
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<X 5-14> Service Linkage Z2IHE Y

Element or Attribute Name Use Data Type Description
servicelLinkage 0..1 Service linkage information
37
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@bsid

0..

1

unsignedShort

Reference to the broadcast stream
associated with the SLT which
includes the target service as an
entry. This attribute shall be
present when the value of @bsid in
the SLT including the target service
is different from the value of
@bsid in the SLT including the
current service.

@LLS_group_id

0..

1

unsignedByte

Reference to the provider
associated with the SLT which
includes the target service as an
entry. This attribute shall be
present when the value of
LLS_group_id in the LLS table
carrying the SLT including the
target service as an entry is
different from the value of
LLS_group_id in the LLS table
carrying the SLT including the
current service as an entry.

@serviceld

unsignedShort

Reference to the target service
entry in the SLT. The value of this
attribute is the same value of
serviceld assigned to the entry.

@linkageType

unsignedByte

The value is assigned according to
the Table <X 5-15 in relation with
the identifier that shows the
linkage relationship between the
current service and the target
service

activationTime

0..

1

dateTime

The first moment when the linkage
of the current service and the
target service is active. If not
given, the linkage is assumed to
have been activated at some time
in the past.

@description

N

string

The message or information to
explain this service

deActivationTime

dateTime

The last moment when the linkage
of the current service and the
target service is active.

@description

N

string

The message or information to
explain this service

38
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@serviceCategory

0..1 |unsignedByte |Service category of the target
service, coded per Table 5-5. The
following values are not allowed:
4 ESG service (program guide)

5 EAS service (emergency alert)

This attribute shall be present if the
SLT containing the current service
as an entry does not include the
target service as its entry.

@broadbandAccessRequired |0..1 boolean Indicates whether broadband

access is required for a receiver to
make a meaningful presentation of
the target service. This attribute
shall be present if the SLT
containing the current service as
an entry does not include the
target service as its entry.

@svcCapabilities

0..1 string Required capabilities for decoding
and meaningfully presenting
content of the target service.

linkageData 0..1 any Data needed for defining the
linkageData in case additional data
is needed for each Linkage Type
<H 5-15> servicelinkage@linkageType 2| ZEX
linkageType Meaning
0 Program Continuity

=  The linkage relationship between the current service and the
target service is activated after the activationTime, and the
linkage relationship with the current service is deactivated
after the deActivationTime

Service Replacement
= The target service can be automatically selected by the
receiver at the deActivationTime

other values

Reserved for future use

5.4.1.4.Service—based Transport Session Instance Description (S-TSID)

S-TSID= ROUTE && Z2EESE Soil AMdIA

=
=
ZEUED O Z2E Soll d&8Z=X0l e 224

)
_|

ot F2, Y MblAZE 2
E 9% HEE ANDLYSC
SIDE HZ AIDZ0l OfE MHIAN CHE AIDLZOIXS VTS & U= A2
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OlHLYSOICIHEEEHEESE
ot
2!

A4 HE2E AMAE2=Z ot0H, otk 0lafel ROUTE ME EEE BIX6HN,
Ol #4d& ottt o1& LCT g H=20l oA Jl=s&ttt. ROUTE && Al
AEeY BH= M5 A, QUL HEZHE X HIUOLQ FEZHES A=R0= 2AJ| OE

otLESl LCT ME2 M&SE 0 S-TSID= USBD ZHIAHEONMM @sTSIDUN 4= Solf

roh

<H 5-16>= S-TSID ZcHOAHES 2UMs AAMSGI JI=stCt. S-TSIDOHAM E2ldt=
SrcFlowOll oAM= 2 2AM2 F5M AWM XtAlol &8t S-TSIDE <S-TSID>E
Z &S HelHER IJtXl= XML EAO0IH, Ot JisE WAHOIAS JHAILCH
http://www.atsc.org/XMLSchemas/ATSC3/Delivery/ROUTESLS/1.0/

rok

<H 5-16>S-TSID ZHE 2H

Element and Attribute | Use Data Type Description
Names
S-TSID Service Transport Session Instance
Description
RS 1..N ROUTE session
@slpAddr 0..1 string Source IP address (default: current

ROUTE session’s source P

address) (M for non-primary

session)
@dIpAddr 0..1 string Destination |IP address (default:
current ROUTE session’s

destination IP address) (M for non-

primary session)

@dport 0..1 UnsignedByte | Destination port (default: current
ROUTE session’s destination port)

(M for non—primary session)

LS 1..N LCT Channel
@tsi 1 Unsignedint | TSI value
@bw 0..1 Unsignedint Maximum bandwidth
@startTime 0..1 dateTime Start time
@endTime 0..1 dateTime End time
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SrcFlow 0..1 Source Flow as defined in Annex A,
Section A.3
RprFlow 0 Not used

5.4.1.5.Media Presentation Description (MPD)

MPDE Linear ANHIAE HMSots JR0 ZEZHUEN CHE
ANIDEE0lH, ROUTE &L Al MEEH= MPDs 322
NIOHER EZEMENCZ MEE = DASH MIYEN e 2=
Jl=otd UL ROUTE ES0HAM AlIDEHSZ 8& Zl= MPDE
O] DASH-IF[9] Z=zm0l JIetS =Ct.

A&ar UHDTV &S AdlA 280lA MPDOls 25222 ME5L= oLtk 014l

DASH representation0l Jl=& 2i10ICt. MPDE E=zZEHHEUO=Z

=5 ULCH

?9
o

DASH representationg Jl=3dl1d

5.4.1.5.1. Staggercast Audio Representation Signaling

Staggercast= 2L ZBEUHEN HAEHEo=z =2IE == Us

Staggercast= 02 2L FEZUES =5&E HAES AEZHEOQ|XSH SCh ot
SS(0E S0, &2 HIEHOIE, MY £ 5)ez RHEE= HEUEOQ|LC.

Staggercast U2 FIEUEUE= 112 2&EE Ho 2O FEZHE JMESN =
o

AZ2tXE2 dESE £ QAUCH Staggercast EH4= K& 6t

HE Jts

roh

F=dDle 0ig UL AEESE =2Jtsoi 2= = JA00F 8t

Staggercast 2CI22 Mo 2022 &S Al2E X0ls & UL AEHZHH =4

HEO0| H&ol==F S0 XNE0| s =2 Al2t X0IE 2&06t0H0F Lt

Staggercast2tES Iol AIE2%Z = RepresentationS HEHGIH Al2YE2 Gl o0 A

Otefiet 201 MPDIH AtE X OOF SHCH.

e OlLI2l Staggercast 2LCI2 Representation2 X & o6l= Adaptation set;

o <EssentialProperty>2l SchemeldUriJb " tag:ats

O

@value OHECZIRE= @id OHECZIRES gl &2 il

HECIREZS 2 ez FE8E= 2AES

D T —

4>
i

.org,2016:staggercast" 0| &,

2 Jl=lt. @id

A=, olgd B=R0=

Staggercast Adaptation set2 @id OHEZIRES Ul UEIY Z2E gl
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]

A=)

e 2! Staggercast Representation2 02! Adaptation setlfl U= Representationit

time—aligned &/ 0{0F StCF.

QtoF, MPD2 Adaptation setO] SchemeldUri =43L0] !
tag:atsc.org,2016:staggercast"?!l <EssentialProperty>E ZE&old JUOCH, F£AI|e=
BtXMOol Q[ M= <ol oHE Representations & EHGIA ZO0FOF SFCH  QHSF

2= AD|JF StaggercastE K &SHOHH, HIQ) 20222 Staggercast QLILLE S HIY
b Jlsot=S GHOLSHCt.

>

0l
ujo

5.4.1.5.2. ROUTE/DASH AHIA0IASl 2HIE AEE A8 Content ID

ROUTE/DASH T 2&E=S Eolf Xl&atd UHDTV MBIAQl linear 2HIZE M&Lole H2,
linear ZEI=2} Content IDE HZAIII= AlDLEEsS fAdHM, Y ROUTE/DASH
AHIASl MPD Period Q2|HE

ol Ot <HE 5-17>0AM Jl=cte Hdilse A=
Assetldentifier &eIHEE F=ItE = QUL
<H 5-17> 2HE AlEIE A8t Assetldentifier &gt
Attributes
Type of Content ID
schemeldUri value
EIDR urn:eidr EIDR Content 1D
Ad-ID tag:atsc.org,2016:cid:adid Ad-ID Content ID
User private content tag:atsc.org,2016: cid:x— Content ID)
ID system <abbrev> assigned in the
private  content 1D
system

EIDR Content IDE= Entertainment Identifier Registry0ll === EIDR 1D2 €EIZ
Jl=5%0{0F StCh. (eidr.org & MOIEE &X)
Ad-ID Content ID= American Association of Advertising Agencies and Association of
National AdvertiesOl 2loi JHZE Ad-ID AIAEN S=& Ad-ID 2t0/0{0F StCH.
(www.ad-id.org & MOIEE &X)
AEHOIAL AIR2 SH2Z AMEE= Content ID= schemeldUri S43HHA Ad-
IDUIA AtZ26t= adid 2= x-<abbrev> SEHZ HHRH AIEE = UL
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5.4.1.5.3. HILI2 AIOJEE

DASH MPD2l HICIL IietOIEH et f/=s3 AI1282 DASH-IF 5.3 [9]
ZE4=0oil0F GO, [33]2 <H 5-1>2| HICI2 GIEFHIOIE DI AIEE ZI0{0F SHCEH

o

5.41.5.4. 202 AlOJEE

DASH MPD2ol 2CI2 IictOIE o st 2/253t AlJQ9d 2 DASH-IF 5.4& [9]2
=Z=0ol0F ot04, [33]2 <E 6-1>2| QCIL GIEIHIOIEHII AlI2E& Tl Of
0l I @codec &=49| 2t2 DASH-IF 5.4.4.3& [9]° Table 7€ =50

S o
a

;

roy
Q

54155 HM X% AIODEE

DASH MPD2l £/==3t0| Lct0IE 0l het Ha X2 f/==3k AIJ1EE 2 DASH-IF
558 [9]2 Z==0oli0F otM, [33]2 <& 7-1>2 H X2 OIEHHIOIE I AIOEE
SO0k StCH. 3D Xtee [35]2 5.6.1.2E2 HI4H X+ BIEHHIOIE I AL 2 & 0O

H4H X2 HIEHIOIE = DASH-IF 5.5.3.2& [9]0l HAIE A 20l CIA3EHE
0|23t AlE™ ZI0{0F &tCH Role, EssentialProperty, 12l SupplementalProperty
CIAIEEHIN AF2EI0{0F L.

AN S4 Adaptation Setfl HAZOOF ot <Role> E2|HE= EXNOZ

“urn:atsc3.0:dash:cc:2015”2 &2 @schemeldURI2F @value 43S JHA
EssentialProperty2t/&£= SupplementalProperty CIAIEEH= HAH X2 HAzE
HEIHIOIEHE AOE&oHZ=I|l ol AI2ZI00F &0 @value 22 CS 2010t
tCH.

ol

@value = “ar” “:” aspect-ratio [“,” easy-reader] [“,” profile] [“,” 3d-support]
[“,” hdr&wcg]

aspect-ratio = (%d1-%d99) “~” (%d1-%d99)

easy-reader = “er” “:” BIT; default value 0

profile = “profile” “:” BIT; default value O for text profile

3d-support = “3d” “:” BIT; default value 0
hdr&wcg = “hdr&wcg” “:” (TBD)
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aspect-ratio= “4-37, “16-9”7, 2l “21-9"8 ZL &6l 8= %= UL
easy—-reader= Boolean 22 &FL00F &tCH =Moot 2 17, U2EE=
‘0’0l CH.

profile® Boolean 2422 AATUOF &tCt; OI0IK EZ20H 0l CHoll =Moot &=

1, I2Ees 9AE Tzt A<= 0'0IC

AL

3d-support= Boolean gt2& &AL {0t StCH 3DJF XI&E & ‘1) C

‘0"0ICH.

i€
Im
rr

5.4.1.6.AHIA AIDEE &S

MNHIA AIDEd 2 ROUTE MI&E2 ALC/LCT IHE2=Z BIEA 8SETH

5.4.1.6.1. AIODEE CATJEE Y= 0lE

>

otLt Ol&el MHIA AIODEE Zei

e

ES2 3GPP MBMS[5] OIM Z&E2dtD
metadata envelopelOll 2HNA HSECH Olefst dR0= Y& SIS M SH
mutipart MIME 21HI0IH N Z&TH MSEC 0lefst 20 M= metadata envelope
AETH HE 32 12l S5712t2 828 UEtW =0l A E CH Metadata envelop2

RFC1952[10] 0Ol JI&& gzip2 =0 dASE ==& UL =2IHEC=2 XA

rr

[l

HU

UHDTV &5 #=4&1D|= template JIgtel &= & 8% Jl=2 0182 =& ULL
54.1.6.2. NJEE UAEEGE EHE
SLS ZAHESS 0N SHE M, XNalh UHDTV & =4&DJIS=2 LCT &l

Aqe TOI EEgs 4HELD, EHE JIgsS 0188 = UL LCT ol TOIgt2

JHES SR HAEGS JHACH offg TOI 2= g2 F=5A Bl A=



Ol M C+E SLSOl tHet = d2= oig 2XEHES] Lo

ME=Ch MPU Z2XEHES A0, USBD ZHIAHEE= MP HIOISO et &#xX HEE

MZotHH, 0 MP HIOIE2 AHIAJE 8E5EH= MMTP A& 0 MMTP AN&ES=Z
dEHE AN CHe BE2E MBS E£8F ot0IEelE 8&E5S fIott, E2EHER

&= ZEUEN st MPDE MMT AMHIASl SLSE2 E&tg = UL otel (I8
=]

5-6)2 linear MHIAJF MMTZ &SE MO 228t SLSS| dl0lH 20|CH
MPU ZEZUEW st AEeld 2HI=x AlOQ4YE2 ISO/IEC 23008-1[15] <
10.3.9&80 &= MP HOIE= AEot®OF &Ch. MP HIOIE2 222 AMNHlA
ZEEUEN oiYot= UAS =25 &L 0 (AlS &5Sot)| ot 2Rst /X EEE
HZetCh, USBD ZHOHEE= ROUTE Z=2&E22 M3& = locally-cached ZEHEE
1ot S-TSID Ol CHet X E2E M3 = ULt
User
SBirrY(;cl:: 1 _includes 11 serServiceDesciprtion 1
Desciprtion 1
references
references
13
MMT
Package
0.1 Table
Media
Presentation
Description
(for broadband
components)
(08 5-6) MMT A& Z2EZ20|M AIZ2ot= SLS 2|
5.4.2.1.User Service Description
USBD ZH0HE= SIS ZHAHES Xa Y =2 MEL EOEQICH 2 =M<
USBD= 3GPP[5] € DJIEte =2 IS81 20| &&s ZLEsHC)
e MHIA 1R AEXL
- 2EX AY S2
e MEW st 38

e MPU ZZUEN St MP HIOIE EX HE 2 2HE Ald¥Eg @& A8
« ROUTEZ &M =£gl= locally-cached 2EI=0| CHs+ oH

« BFCLUE HEHAEN 8 MPD &L EE
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MMT USBDS AHIA OlLI2ARIEYN Zas H2S SUs
JiZ@DEC 2D REE AE S3 B MBI L=

MBMS USBD ZcHOHES HZHES} SHS & Usss LA AL
A

bundleDescription2 <bundleDescription> otLIE FE de|HEZ JIXl= XML 2A

SEH2 240l E0H, XML A3|0t= Oteliet 22 WS AHOIAE JHECH

http://www.atsc.org/XMLSchemas/ATSC3/Delivery/MMTUSD/1.0/
<bundleDescription> H2|HEQ IR <H 5-17>29 RXE WMELH.

<H 5-18> MMT AHIAS USBD ZciOBHE

46

FBMF-STD-015



DL SOICIHEZTEZHEIFT(ZR2EF)

Element or Attribute

Name

Use

Data Type

Description

bundleDescriptionMM
T

Root element of the User Service Bundle

Description.

userServiceDescript

jon

A single instance of a T-UHDTYV service.

@globalServicelD

anyURI

A globally unigue URI that identifies the T—
UHDTYV service. This parameter is used to
link to ESG data

(Service@globalServicelD). Same as given

in @F! HX F2E ¥ = dsUOL.

@serviceld

unsignedSh

ort

Reference to corresponding service entry
in LLS(SLT). The value of this attribute is
the same value of serviceld assigned to

the entry. Same as given in Table 5-13.

@serviceStatus

boolean

Specify the status of this service. The
value indicates whether this service is

9

active or inactive. When set to “1” (true),
that indicates service is active. Shall

default to 1 when not present.

Name

0..N

string

Name of the T-UHDTV service as given by
the lang attribute. (Same as given in Table

5-13).

@lang

CM

xml:lang

Language of the T-UHDTYV service name.
The language shall be specified according
to BCP 47 [18]. (Same as given in Table
5-13).

serviceLanguage

0..N

String

Available languages of the T-UHDTV
service. The language shall be specified
according to BCP 47[18]. (Same as given
in Table 5-13).
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contentAdvisoryR | 0..N Not used.
ating
Channel Contains information about the service

@serviceGenre

unsignedByt

e

Attribute indicates primary genre of the
service. This attribute shall be instantiated
to describe the genre category for the
service. The <classificationSchemeURI> is
http://www.atsc.org/XMLSchemas/mh/200
9/1.0/genre—cs/ and the value of
serviceGenre shall matches a termlID value
from the classification schema in Annex B

of A/153 Part 4 [8].

@servicelcon

anyURI

Attribute indicates the Uniform Resource
Locator (URL) for the icon used to

represent this service.

ServiceDescripti

on

0..

N

Contains service description possibly in

multiple languages.

@serviceDescr

Text

string

Attribute indicates description of the

service.

@serviceDescr

Lang

string

Attribute indicates the language of the
serviceDescrText. Semantics of xml:lang

shall be followed.
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A description about the contents

mpuComponent components of T-UHDTV service

delivered as MPUs

@mmtPackagel string Reference to a MMT Package for content

d components of the T-UHDTV service
delivered as MPUs.

@contentldSche anyURI Attribute indicates a URI to identify the

meldUri scheme for Content ID associated to the
current MMT Package.

@contentldValu string Attribute indicates the value for Content ID

e associated to the current MMT Package.

@nextMmtPack string Reference to a MMT Package to be used

ageld after the one referenced by
@mmtPackageld in time for content
components of the T-UHDTV service
delivered as MPUs.

@nextContentld anyURI Attribute indicates a URI to identify the

SchemeldUri scheme for Content ID associated to the
next MMT Package.

@nextContentld string Attribute indicates the value for Content 1D

Value associated to the next MTT Package.

routeComponent A description about locally—cached service

content of T-UHDTV service delivered by
ROUTE.

@sTSIDUri anyURI Reference to the S-TSID fragment which
provides access related parameters to the
Transport sessions carrying contents of
this T-UHDTYV service

@apdUri anyUR] Not used
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@sTSIDDestinat | 0..1 |string (IP A string containing the dotted—IPv4

ionlpAddress Address) destination address of the packets
carrying S—=TSID for this service.
(default: current MMTP session’s
destination IP address)

@sTSIDDestinat unsignedSh |A string containing the port number of the

ionUdpPort ort (port) packets carrying S—TSID for this service.

@sTSIDSourcel string (IP A string containing the dotted—IPv4 source

pAddress Address) address of the packets carrying S=TSID for
this service.

@sTSIDMajorPr | 0..1 |unsignedByt |Major version number of the protocol used

otocolVersion e to deliver the S—TSID for this service.
Default value is 1.

@sTSIDMinorPr | 0..1 |unsignedByt [Minor version number of the protocol used

otocolVersion e to deliver the S—TSID for this service.
Default value is 0.

broadbandCompo | O..1 A description about the contents
nent components of T-UHDTV service delivered

by broadband.

@fullMPDUri anyURI Reference to an MPD fragment which

contains descriptions for contents
components of the T-UHDTV service

delivered over broadband.

Componentinfo

0..

N

Contains information about components
available in the service. For each
component includes information about
component type, component role,
component name, component identifier,
component protection flag. This element
shall be present when mpuComponent is

present.
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@componentTy unsignedByt |Attribute indicates the type of this

pe e component. Value of 0 indicates an audio
component. Value of 1 indicates a video
component. Value of 2 indicates a closed
caption component. Values 3 to 7 are
reserved.

@componentRo unsignedByt |Attribute indicates the role or kind of this

le e component. For audio (when

componentType attribute above is equal to
0):

values of componentRole attribute are as
follows: 0 = Complete main, 1 = Music and
Effects, 2 = Dialog, 3 = Commentary, 4 =
Visually Impaired, 5 = Hearing Impaired, 6
= Voice—-Over, 7-254= reserved, 255 =
unknown.

For Video (when componentType attribute
above is equal to 1) values of
componentRole attribute are as follows: 0
= Primary video, 1-254 = reserved, 255 =
unknown.

For Closed Caption component (when
componentType attribute above is equal to
2) values of componentRole attribute are
as follows: 0 = Normal, 1 = Easy reader,
2-254 = reserved, 255 = unknown.

When componentType attribute above is
between 3 to 7, inclusive, the

componentRole shall be equal to 255.
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@componentPr | 0..1 |boolean Attribute indicates if this component is
otectedFlag protected (e.g. encrypted). When this flag
is set to a value of 1 this component is
protected (e.g. encrypted). When this flag
is set to a value of 0 this component is not
protected (e.g. encrypted). When not
present the value of
componentProtectedFlag attribute is

inferred to be equal to 0.

@componentld 1 string Attribute indicates the identifier of this
component. The value of this attribute
shall be the same as the asset_id in the

MP table corresponding to this component

@componentNa | 0..1 |[string Attribute indicates the human readable
me name of this component.
servicelinkage 0..1 Service linkage information. For details

refer to Clause 5.4.2.1.2

5.4.2.1.1. MMT/DASH MHIAOIA 2EHE A8E <& Content ID

MMTPE AtEotd XI&TE UHDTV MBIALl linear 2HI=E M&ole 32, <HE 5-
17>2]  @contentldschemeldUri®t @contentldValue =& AtE6tH & MMT
Package2l Content IdE AIZE2 & = UL
@contentldSchemeldUri — &I MMT Package2t &2tE Contend ID2 schemOil
st AEXIE UEHHCH 0 £49 gtol et 01= 2 @contentldValue £42| EE 0
Sotil, dEE g2 sy 20
* urn:eidr (EIDR Content ID)
e tag:atsc.org,2016:cid:adid (Ad-ID Content ID)
e tag:atsc:org,2016:cid:x—<abbrev> (AF2 Xt H2l Content ID, <abbrev>E AIEE
content ID AIAEIOl SFXHZ LIEFHCEH)

@contentldValue — & MMT Package®t H2t= Contend 1D g2 LIEFHCE. O]
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2

=429 28 & @contentldSchemldUrig 20, 2XM&E 2=z CtS0t 201 2Lt
* EIDR Content ID: Entertainment ldentifier Registry0il SZ% EIDR 1D EEHZ2
Jl=%I0{0F StCt. (eidr.org & MOIEE &EX)
e« Ad-ID Content ID: American Association of Advertising Agencies and
Association of National AdvertiesOll 2loil JH& = Ad-ID AIAENH S== Ad-ID
at0l01 OF StCt. (www.ad-id.org & MOIEE #EX)

e AEX} AHO Content ID: <abbrev>2& Al El= Content ID AIAEIS [

11l

Ct.
La, <HE 5-17>2 @NextcontentldschemeldUri2 @NextcontentldValue H4d=

AE0tH CS MMT Packagell Content Id= AIODE& g £ QAUCH

ol

5.4.2.1.2. Service Linkage €2|HE =&

MHIA 28 HZBH(Linkage) BE2E M35t <o &M AIE MBIAS USD otIol <E
5-1>0l M Z2lgt <servicelinkage> 2e|HEDI} ZatE = UL

<serviceLinkage> Z2IHEE XEgot= XML AI[0t= O XML UEAHOIAE
JHRICH,

http://www.nextb.or.kr/XMLSchemas/T-UHDTV/Delivery/USD_EX/1.0/

<H 5-19> Service Linkage Z2IHE Y

Element or Attribute Name Use | Data Type Description
servicelinkage 0..1 Service linkage information
@bsid 0..1 |unsignedShor |Reference to the broadcast stream
t associated with the SLT which

includes the target service as an
entry. This attribute shall be present
when the value of @bsid in the SLT
including the target service is
different from the value of @bsid in
the SLT including the current

service.
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@LLS_group_id

0..

1

unsignedByte

Reference to the provider
associated with the SLT which
includes the target service as an
entry. This attribute shall be present
when the value of LLS_group_id in
the LLS table carrying the SLT
including the target service as an
entry is different from the value of
LLS_group_id in the LLS table
carrying the SLT including the

current service as an entry.

@serviceld

unsignedShor

t

Reference to the target service
entry in the SLT. The value of this
attribute is the same value of

serviceld assigned to the entry.

@linkageType

unsignedByte

The value is assigned according to
the Table 5-20 in relation with the
identifier that shows the linkage
relationship between the current

service and the target service

activationTime

N

dateTime

The first moment when the linkage
of the current service and the target
service is active. If not given, the
linkage is assumed to have been

activated at some time in the past.

@description

N

string

The message or information to

explain this service

deActivationTime

dateTime

The last moment when the linkage
of the current service and the target

service is active.

@description

N

string

The message or information to

explain this service
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@serviceCategory

unsignedByte

Service category of the target
service, coded per Table 5-5. The

following values are not allowed:

4 ESG service (program guide)

5 EAS service (emergency alert)

This attribute shall be present if the
SLT containing the current service
as an entry does not include the

target service as its entry.

d

@broadbandAccessRequire |0..1

boolean

Indicates whether broadband
access is required for a receiver to
make a meaningful presentation of
the target service. This attribute
shall be present if the SLT
containing the current service as an
entry does not include the target

service as its entry.

@svcCapabilities

string

Required capabilities for decoding
and meaningfully presenting

content of the target service.

linkageData

0..1

any

Data needed for defining the
linkageData in case additional data

is needed for each Linkage Type

<H 5-20> serviceLinkage@linkageType 2| ZEH

linkageType

Meaning

0

Program Continuity

= The linkage relationship between the current service and the

target service is activated after the activationTime, and the
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linkage relationship with the current service is deactivated

after the deActivationTime

1 Service Replacement
= The target service can be automatically selected by the

receiver at the deActivationTime

other values Reserved for future use

5.4.2.2.MPD

MMTP M2 FEE= MPD=E MPEG DASH [23]12] DASH-IF [9]1Z =IOl A
MOt HI0IE X & 2SS =40610{0F otH, BE2EEZ ME L= Representation

S Jl=ot0F Lt
5.4.2.3.MMT AlOE2 OIAIX

MMTP AH&S=Z MBIADL dM&EE Z20 ISO/IEC 23008-1 [15]2 10&=0 Ol&
Aoz FoE MMT A€ OIAIXIOF MMTP THZI2 AE6t0d &S0, O O
ISO/IEC 23008-1 [15]2] 9.3.4&0 HoE ALY BHAIX 2EIt AMSECH MBI
HE ADLEE HXIAIE 8&ESt= MMTP T38| packet_id 2E&= BEEAl '0x0000°2 2
HFTUOIGHH, RLst Az SF oAl ol stEEez HEZE= MMT AIQEE
HAIXIE d&5te MMTP IH219] B<L0l= '0x0000" £= Y Oisls MEct=E MMTP
2l Sek gtel packetlidE ArE&HCE 2l <H 5-17>001 Jl=8 dtet 20
MUl A Qb A2E MMT PackageOll Cist &#X M2 = USBD ZHIAHEN 2ol HM3EH,
ot MPT (MMT Package Table) OIAIXI= BFEAl SLTOIA
ANDgEE MMTP M&ESoz HEZOO0oF &t 3 MMTP AM&OoILE 0 M&Ecez
HdEDE oAl Ooh stz HZSe= MMT AlIDZE HAIXIE Y MMTP
NEoz MEEIC

Chs2 AIEE HIAIXI= BtEAl SLTUHA AIDEE= MMTP MECE MEEICH

o

e
vl
g
0
HI
2

b

* MPT HIAIXI: ISO/IEC 23008-1[15] 2 10.3.4 20l & &
* MMT ATSC3 (MA3) OIAIXI: ISO/IEC 23008-1[15] 0Ol Ot &2 AU E==2

ZolE MEHIOIHE &8

P>
o
il
a

o
alo
10

A8 NAIX= 2R 30 SLT AI28gE MMTP AIE2E M&SEC
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* MPI (Media Presentation Information) OIAIXl: ISO/IEC 23008-1[15] 2| 10

20 o= gas GELL

CtE2 AIODEd MNAIKIE BtEAl 2 A0l 8&8&= MMTP MESZ MSEIH,
23 oAl o S5 packet_id a2 JtXle MMTP THAI2 2 MESECH
* HRBM (Hypothetical Receiver Buffer Model) BIAIXI: ISO/IEC 23008-1[15] 2
10.4.2 20l 2o& EAals HEL.
e« HRBM data removal OIAIXI: ISO/IEC 23008-1[15] 2 10.4.9 =0l Ho=

galg HELCH

o

5.4.2.3.1. mmt_atsc3_message() MMT AIO2E2Z GIAIXI

2 HUAM FHootsE mmt_atsc3_message()= Xl&HIOF UHDTV &L AHIAN SHAS
HNEE HSo)| fdtHd D /JUCEH. mmt_atsc3_message()2l message_id EE=

BEE Al 0x81002 gtS JHAILH <H 5-21>2 0| HIAIXI2l 2= LIEFHT

0

<H 5-21> mmt_atsc3_messagel HIEAEE 22

[
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)

Syntax No. of  Format
Bits
mmt_atsc3_message() {
message_id 16 uimsbf
version 8 uimsbf
length 32 uimsbf
message payload {
service_id 16 uimsbf
atsc3_message_content_type 16 uimbsf
atsc3_message_content_version 8 uimbsf
atsc3_message_content_compression 8 uimbsf
URI_length 8 uimbsf
for (i=0;i< URI_length;i++) {
URI_byte 8 uimsbf
}
atsc3_message_content_length 32 uimsbf
for (i=0si<atsc3_message_content_length;i++) {
atsc3_message_content_byte 8 uimsbf
}
for (i=0si<length—11-URI_length—
atsc3_message_content_length;i++) {
reserved 8 uimsbf
}
}
}
<H 5-20>01 Ligtd 2F 2Eol g8z s 20
message_id - 16-bit unsigned integer Z2EZ mmt_atsc3_message()E AEd}D]
L5t BFE Al 0x8100 2| gt JH&ICH
version — 8-bit unsigned integer 2E2 0| HIAIXIN Z&&E ZEIF Haeteh M OCH 2

g0 1 & SOtetC ZICHE: 255 0if =EotS B0 US &2 022 &0

FBMF-STD-015
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length — 32-bit unsigned

DL SOICIHEZTEZHEIFT(ZR2EF)
(m]3

HHOIEMNIXI 2l Z01E UEHHLE

service_id -

MUIAS] AlEXIE LIEFACH O Al XH= SLT OlM =O0I& serviceld 9 SYst

JHEICE.

16—-bit unsigned

integer ZEZ2 S ZE2H 0 OAIXIS 0OFXE
integer Z2EZ HAIXl HOIZES AHEBEI EHEsL=
e

atsc3_message_content_type — 16-bit unsigned integer 2= 0| BIAIXI2 HOIZZ=0

&

[

Hel
oot

ZH=x Bt =S Aot 1 22 U8 <H 5-22>= [HEL.

<HE 5-22> atsc3_message_content_type 2 DEXE

atsc3_message_content_type

Meaning

0x0000

Reserved

0x0001 userServiceDescription

0x0002 MPD

0x0003 Not used

0x0004 Not used

0x0005 Video Stream Properties Descriptor (5.4.2.3.2 &
&x)

0x0006 ATSC Staggercast Descriptor (5.4.2.3.56 8 &X)

0x0007 Not used

0x0008 Caption Asset Descriptor (5.4.2.3.4 & &X)

0x0009 Audio Stream Properties Descriptor

(5.4232 % &EX)

0x000A~0x7FFF

Reserved for future use

0x8000 Security Properties Descriptor ([43] 8.3 8 &X)

0x8001 Application Information Table ([40] 6.2.1 & ‘AST’
&2X)

0x8002 Application Event Information([40] 6.3.2.1 & ‘&XH
olgllE’ &X)

0x8003 Inband Event Descriptor ([40] 6.3.22 & ‘SH

OIHIE" &X)

0x8004~0xFFFF

User private
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atsc3_message_content_version — 8-bit unsigned integer ZEZ service_id 2

L

atsc_message_content_type 2 X§O=Z AlHEHL| =  atsc3_message_conent J}
HSte M OtCH 2 2t0l 1 & ZOtstCt. ZICHat 255 Ol EE2otdE =0 O3 g2
0z HdFE.

atsc3_message_content_compression - 8-Dbit unsigned integer 22
atsc3_message_content_byte 0l Z&f= GIOIHN HEE = ZAS LIEHWH 1

e Us <# 5-23>8 MELL

<H 5-23> atsc3_message_content_compression 2 DEX

atsc3_message_content_compression | Meaning

0x00 Reserved

0x01 No compression has been applied

0x02 gzip specified in RFC 1952 [7]has been
applied

0x03 The template—based compression scheme

as specified in Appendix Il has been applied

0x04~0xFF Reserved for future use

URI_length — 8-Dbit unsigned integer Z2==2 HAIA HOIZE0N =Z&=E ZH=E
AEED] {8 URI 2 2Z0IE LIEIHHCH. URI JF HIZ& X &€= HL20 0 2=9
U2 0292 HAFHECY.

URI_byte — 8-bit unsigned integer Z2=2 0| HAIXIS HOIZ=0 Z&= 2
%l

]

= URI 2 OHXI® &2 null EXE Mg UTF-8 =XE EgotH RFC
3986[12] WMECLH &t O

URI = OIAIXI HIOIZEE AEoH)| f8t URI 2
Z0|= LIEIHCEH URI JF IS EX 2= 220 O

Col gt

rlo

0 22 AXEC}. 0]
HIAIXIS HOIZEJF MPD £ Z&& [H (atsc3_message_content_type = 0x0002)
URI JF BtE Al ZE& T 0f0FEHCH

e

atsc3_message_content_length — 32-bit unsigned integer 2= 0| HAIXIZE &

ZE =2l Z0lS LIEIHLY.

Ok
n
rr

atsc3_message_content_byte — 8-bit unsigned integer 2&2 0| HAIXZ &
B HIXO| HIOIEE LIEHHCY,

OF
Lul
rr

5.42.3.2. HILI2 AlOJEE
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DHYS0ICIHEETHES(ZE2ESE
2t HICI2 OIA'Sl video_stream_properties_descriptor()= oiE BICI2 OASl HICIL
AEEN et MEE HMZ28tCh 0] E8s 3tH £=H/LX glas, 22l Zo HIE

GIAARIR AFURYRIE, BIE HOIE, HH HOIE, MM HXE, Lo S4,

<H 5-24>= video_stream_properties_descriptor()2l HEAEZ 3

2O 23 A[MHEA S5t B2 Ote MAIZIO RULCH

HO
jo
0
10
ol
[m)

y

<X 5-24> Video Stream Properties Descriptor 2| HIEAEZ 2

MO

Syntax No. of Bits Format

video_stream_properties_descriptor() {

descriptor_tag 16 uimsbf
descriptor_length 16 uimsbf
number_of_assets 8 uimsbf

for (i=0;i<number_of_assets;i++) {
asset_id_length 32 uimsbf

for (i=0; i<asset_id_length; i++) {

asset_id_byte 8 uimsbf
t
codec_code 4%8 uimsbf
temporal_scalability_present 1 bslbf
scalability_info_present 1 bslbf
multiview_info_present 1 bslbf
res_cf_bd_info_present 1 bslbf
pr_info_present 1 bslbf
br_info_present 1 bslbf
color_info_present 1 bslbf
reserved 1 1’

if (temporal_scalability_present) {
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max_sub_layers_instream [*s */
sub_layer_profile_tier_level_info_present
reserved
tid_max
tid_min
reserved?

t

if (scalability_info_present) {
scalability_info()

t

if (multiview_info_present) {
multiview_info()

}

if (res_cf_bd_info_present) {
res_cf_bd_prop_info()

}

if (pr_info_present) {

if (sub_layer_profile_tier_level_info_present) {

pr_info(max_sub_layers_instream-1)
}else {

pr_info(0)

}

if (br_info_present) {

if (sub_layer_profile_tier_level_info_present) {

br_info(max_sub_layers_instream-1)
}else {

br_info(0)

6 3

6 uimsbf
1 bslbf

1 ‘1’

3 uimsbf
3 uimsbf
2 11’

8  5-24
40 H 5-25
48 H 5-26
var  5-27
var H 5-28
32%(s—1) I 5-28
32 H 5-28
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}
if (color_info_present) {
color_info() var H 5-29
t
if (sub_layer_profile_tier_level_info_present) {
profile_tier_level(1,max_sub_layers_instream—1) var H.265
}else {
profile_tier_level(1,0) var H.265
t
}
}
descriptor_tag - 16-bit unsigned integer ZE&=Z oY  descriptor J}
video_stream_properties_descriptor ()& AEdtI| <fI6t0 0x0005 2t JHAMOF

SHCY,
descriptor_length — 16—bit unsigned integer
OtXIS HIOIENMXIC] Z20lZ BIOIE S22

g2

ts
LIHEHHCE.

L ELH 0| descriptor 2

number_of_assets — 8-bit unsigned integer 2Z2&==2 oY descriptor Ol GIEt GIOIE Ot

TatE

HICI2 OIA2 JH==5 LtEFHCE
asset_id_length — 32-Dbit unsigned integer

id 2 HIOIE &9l Z201E UEHHCH
asset_id_byte — 8-bit unsigned integer ZE &
2t HIOIEES LIEIHCE,

codec_code - ZE 2

'lhvl', 'lhel’ = otutel gt IO
sgset 8= JtAL

temporal_scalability_present — 1-bit 2| flag £ 1

scalability JI Al2& UEIUHDH, 0 22 dFE
INE=E=PN 2=s=2 Jtel2lth. temporal
max_sub_layers_present AL|HEQ}

AeHEDI EMMotH, OE X

o=
=

Ls [

6 4

22 HIO2 oiss Agot)]

A0l =

—

Pl oAl

HICI2 OIAS AEst] !Ig oAl id 2

Hold|l f8t 4-character 2EZ 'hevl', 'hev?', 'hvcl', 'hvec2',

ISO/IEC 14496-15

[B]OIAl &Eo= Y
2#0l 1 2 d8= ER0 = temporal
AR20= temporal scalability It
b AlEE d20U=
sub_layer_profile_tier_level_info_present

==Lt

scalability

E=PA KON
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scalability_info_present - 1-bit 2 flag & 1 0l S8E ZR20
scalability_info) 22 M0l E&t=l d2|HESO| ZMES LIEHHMH, 0 22 43

A0 = =MotAl LSS LIEFHCE.
multiview_info_present — 1-bit 2 flag 2 1 20| 1 2 &&= HALR20 = multiview_inf ()
2EHO Eet= AHESO| EMMES UHEILHH, 0 22 £8= AL0= Z&MotXl

2SS LIEHHHCE

0X
Iz

res_cf_bd_info_present — 1-bit 2| flag 2 11 80l 1 2 E&&E FR20l= res_cf_bd_info
() 2= ZEE HAeHESO EMES LEHHMH, 0 22 HFE F=0s
EMGHA 2SS LIEFHTY.

pr_info_present — 1-bit 2| flag £ 1 g0l 1 2 &&FE Z=0= pr_info () 2+

LStE A2IHESO] EMES LIEIHUHEH, 0 22 A= HAL0= =Mootk £SsS
br_info_present — 1-bit 2| flag 2 1 g0l 1 2 &&= FL20 <= br_info () 2ZHM0
IstE AIHESO EMES LIEHUWH, 0 22 d3&E HAR0= =MMotkl 2352
oz A& H=20= =MotHX
max_sub_layers_instream — 6—bit unsigned integer 22 & A2l 2t Coded Video

Sequence (CVS)etl =TXHot= temporal sub-layer 2 = JH=2=ZS LIEIHCH O]
SEO g2 HIEAl 1 0l&0l12 7 OlatHOF StCt.

x

HE

[

Ol

=
o

10
rr

sub_layer_profile_tier_level_info_present — 1-bit flag & 1 g0l 1 &
oHE OlA2el temporal sub-layer =0 oHEol= Z oY, EIN
EMES 20lotn, 0 22 H4FE JR0= EMSHX 252 20
EMotAl &= A2 1 30l 02 X2 LIEFHCE

tid_max — 3-bit unsigned integer 2E2 oY HICIL OAES 2405t = access
unit €2 Temporalld (Rec. ITU-T H.265 [16]01 H<2)2 ZICHgtS LIEFHCE O
O g2 BEAl 0 OlA0lL] 6 OISt OF otkH, tid_min 2 &2l gt

gLt

=

e

cll &
Ct. O

0
S

2

flag Jt

ol
o

rr
o

T

=

tid_min — 3-bit unsigned integer EEZ oY HICIL OAlS RAHol= 2= access
unit £ Temporalld (Rec. ITU-T H.265 [8]0l &A9l)o =
ZICOol g2 BIEAl 0 OlA0l12 6 OlaHX OF SHLE.

>
£
1o
[
m
=
Q
=

65 FBMF-STD-015



DL SOICIHEZTEZHEIFT(ZR2EF)
j L
—

profile_tier_level(profileFPResentFlag, maxSublayersMinusi) -

ZEZ2 Rec. ITU-T H.265 [8]2 7.3.3 &0l A= Z=2mg, EIN, dg R2

—“XE HM3setCh.
5.4.2.3.2.2. Scalability Information

<E 5-25> Scalability Information 2| HIEAEZY 22
Syntax No. of Bits Format

scalability_info() {

asset_layer_id 6 uimsbf

reserved 2 11’
}

asset_layer_id — 6-Dbit unsigned integer Z2E2 i 0IA'2 nuh_layer_id [8]ztS

LIEFHCE. O BE2 gt2 0014 62 0I5t OF &tCt.

scalable_info_present Z2& =& multiview_info_present ZE=9| gt0| 12 A=XRX0=s,
ISO/IEC 23008-1[15] 2 10.5.3 E 0l E2l& Dependency Descriptort MPT Al XIOf
ZetECh. 0l B<0l Dependency Descriptor® num_dependencies ZE
HIAlel asset_layer_id It &ZXot= oIS =S ULEIHHMH, 3D9 &E< [35]¢
££AM B2 B.1 & B2 = [HELH

5.4.2.3.2.3. Multiview Information

<HE 5-26> Multi-View Information 2| HIEAEE 2=

Syntax No. of Bits =~ Format
multiview_info() {
view_nuh_layer_id 6 uimsbf
view_pos 6 uimsbf
reserved 4 11117
min_disp_with_offset 11 uimsbf
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max_disp_range

reserved

DY SOICIHESE
11

2

e
o
b
M
m
AD
t
)

view_nuh_layer_id - 6-

=)

BA =2

nuh_layer_id [8]gt

view_pos —6-bit unsigned integer

nuh_layer_id [8]0ll diEdt= view 2 order £
S M, =82 2
BEEAl O Ol&t 62 Olot(OF

02

min_disp_with_offset — 11-bit unsigned integer
1024
T ™ AFOI Ol disparity 2l

JHXIG, OlgtolA

view 0l HEaol=
max_disp_range — 11
| | 1024

H&ot= =A™ AHOI O

=

=

o

&y
2

x

ol
0Q
ol

5.4.2.3.2.4.

—bit unsigned integer

B gtol

bit unsigned

LIEHHCY.

ol =

StCt.

=

S B g0l

disparity 2| =lHgt=

67

ol
= —

integer
O]l 2E2 BIEAI O

L C 2 view_nuh_layer_id Z

EZ9| view 2

luma sample J|=2=2

luma sample JI&2
LIEHH CY.

2 of

LIEFHCEH DHE

oder

ZEZ 0 Ol

Resolution, Chroma Format, Bit—depth and Video Properties Information
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<H 5-27> Resolution, Chroma Format, Bit—depth & BHIEAEE 2=

Syntax No. of Bits Format
res_cf_bd_prop_info() {

pic_width_in_luma_samples 16 uimsbf
pic_height_in_luma_samples 16 uimsbf
chroma_format_idc 2 uimsbf
if ( chroma_format_idc ==3) {

separate_colour_plane_flag 1 bslbf

reserved 3 111
}else {

reserved 4 RRARE
h
video_still_present 1 bslbf
video_24hr_pic_present 1 bslbf
bit_depth_luma_minus8 4 uimsbf
bit_depth_chroma_minus8 4 uimsbf

h
pic_width_in_luma_samples, pic_width_in_chroma_samples, chroma_format_idc,

separate_colour_plane_flag, bit_depth_luma_minus8, bit_depth_chroma_minus8
ZLEE2 Rec. ITU-T H.265 [8]2 7.4.3.2 & (Sequence parameter set RBSP

o

semantics)til olE SLst 0182 = ZES) LS Y2
video_still_present — 1-bit Boolean flag 2% 1 gt0| 1 2 && & J=R0= i Hl
0140l ISO/IEC 13818-1 [5]0 &2lE HEVC still BHHEE2 ZEgE = UAS2
LIEHLHOY, O g0l 0 22 #FE F<R0= ole HIO2 A0l ISO/IEC 13818-1
[5]01 HolE HEVC still HMSES E&otXl $SS LIEHHLCE
video_24hr_pic_present — 1-bit Boolean flag @& ] g0l 1 £ &&&E JdR0= Y
BICI2 040l ISO/IEC 13818-1 [5]0 &2lE HEVC 24-hour =S E&E =
ASS UEIHEH, O g0l 0 22 #F&E JAR0= g HIOL2 A0l ISO/IEC

13818-1 [21]0Il B2lE HEVC 24-hour XSS Z&otA LSS LIEFHLY.

ol
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5.4.2.3.2.5. Picture Rate Information

<HE 5-28> Picture Rate Information 2| HIEAEE A=

Syntax No. of Bits  Format

pr_info(maxSublLayersMinus1) {

for (i=0;1 <= maxSublLayersMinus1; i++) {

picture_rate_code/[i] 8 uimsbf
if( picture_rate_code[i] == 255){

average_picture_rate[i] 16 uimsbf
}

picture_rate_code[i] — Ol 8-bit 2 unsigned integer = HY HICIL WA i 2
temporal sub—layer Ol cigolt= ZH dIOIE0 e HEE HMSSCH 0 2EQ
20 0 & Z=R0= =AH HOIEIN MAIZX %2282 LIEtWD, O g0l 1 Ol4
110I5t2 It F=0l= 22 USH 22 T dIOIHE LIEFHCE 1 = 23.976 Hz,
2=24Hz, 3=29.97 Hz, 4 = 30 Hz, 5=59.94 Hz, 6 = 60 Hz, 7 = 25 Hz, 8 = 50 Hz,
9 = 100 Hz, 10 = 120/1.001 Hz, 11 120 Hz. 12 0l&F 254 Olotel gt JH&E

22 HX cdolEs 2 =2AMUAM AKX g=C0. 0 =29l gt0l 255 £
o

Ol= average_picture_rate[i] 20l 2ol &AM ZHYOIE 20l HAIES
average_picture_rate[i] — 16-bit unsigned integer Z=2 &M temporal sub-layer 2
Ha T HOIE g2 UEIUWMH, 256 =% = ol
ZC = Rec. ITU-T H.265 [16]9 F.7.4.3.1.4 & (VPS VUl Semantics)0l &Hol=l

avg_pic_rate[0][i]2t SL& 2HE IIEILCH

>

rr

LMo H=s==2 HHEC Ol

11kl

average_picture_ratel[i]= 23.976 Hz, 24 Hz, 29.97 Hz, 30 Hz, 59.94 Hz, 60 Hz,
25 Hz, 50 Hz, 100 Hz, 120/1.001 Hz, 120 Hz 2t JI& £ QiCl 0] HR0UH= BtEA
picture_rate_codel[i]& A2t Z'H HI0IES ULEHHO{OF SHCH.
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5.4.2.3.2.6. Bit— Rate Information

<HE 5-29> Bit Rate Information 2| HIEAEE H=2

Syntax No. of Bits ~ Format
br_info(maxSublayersMinus1) {
for (i=0;i <= maxSublayersMinus1; i++) {
average_bitrate[i] 16 uimsbf
maximum_bitrate[i] 16 uimsbf
}
t
average_bitrate[i] — 16-bit unsigned integer ZE=2 oY HICIL OofA2 i S

2
temporal sub—layer 2| B HIEHOIEE =& HIE=x HAZ UEHL 0 2E=
Rec. ITU-T H.265 [16]2 F.7.4.3.1.4 & (VPS VUl Semantics)tl Aol
avg_bit_rate[0][i]2t SL& 8YS It
maximum_bitrate[i] — 16-bit unsigned integer EE2 oY BICIL oA | B
temporal sub-layer OA &2 HH 1 = JAS LGS FRY =
HIEAOIEES UEIHLH 0l == Rec. ITU-T

H [
VUI Semantics)tl & 2l=l max_bit_rate[0][i]2t S&t 2HES IHEILC
5.4.2.3.2.7. Color Information

<X 5-30> Color Information 2| HIEAEZ 22

Syntax No. of Bits Format
color_info() {
colour_primaries 8 uimsbf
transfer_characteristics 8 uimsbf
matrix_coeffs 8 uimsbf

if (colour_primaries>=9) {

cg_compatibility 1 bslbf

reserved 7 111111
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}
if (transfer_characteristics>=16) {
eotf_info_present 1 bslbf

if(eotf_info_present) {

eotf_info_len_minus1 15 uimsbf
eotf_info() (eotf_info_len_minus1+1)*8

}

else {
reserved 7 RRRRRRRN

}

h
h

colour_primaries, transfer_characteristics, matrix_coefficients 2==& Rec. ITU-T
H.265 [16]2 E.3.1 & (VUI Parameter Semantics)0ll &2
EESU s28 EHsS JHALH

cg_compatibility — 1-bit Boolean flag & 1 2t0l 1 £ Hd& Z20= g HICIL
{410l Rec. ITU-R BT.709-5 [1]color gamut Bt S22 LIEILM, 0 22 3=

dR0ls S 28X ESS UEHHT

m
o
ne
]
o
o
o
Y
=
rr

o

eotf_info_present — 1-bit Boolean flag 2 1 20| 1 2 &= AHL20l= eotf_info()

AN 2= EESO0 EMEgS UEHUHH, 0 22 £&3= 3=R0= &Mootk

eotf_info_len_minus1 — 15-bit unsigned integer 2&= 0] 2&2| g0l 1 2 st g0l
0] Z2E 0|59 eotf_info)R X2 HIOIE &t 20|Z LIEFHCE.
eotf_info() — Electro—Optical Transfer Function (EOTF) ¥2E UEtHE REXAMZ 1O

2HHQ SE2 ==0 2=

[SSJ = Ry — L

5.42.33. U2 AIOEE

QL2 Ol A1 0t 2t =l QUL AEE CH et HE=
audio_stream_properties_descriptor() £ NME T OFSHCY.
audio_stream_properties_descriptor()= = 2 A9 5.4.2.3.1 0l Jl==
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mmt_atsc3_message()2 HIAIXl HOIZEZ MSZ/HOF SHC.

54233.1. &

<HE 5-31>2 audio_stream_properties_descriptor()2 HIEAEZ R2S LIEIHCH 2
LICOl 2tad AIGHEIA= HIZ2 O MAIZIOf QUCH.

<E 5-31> audio_stream_properties_descriptor()2 HEAEZ 2

Syntax No. of Bits Format

audio_stream_properties_descriptor() {

descriptor_tag 16 uimsbf
descriptor_length 16 uimsbf
number_of_assets 8 uimsbf

for (i=0; iKnumber_of_assets; i++) {
asset_id_length 32 uimsbf

for (j=0; j<asset_id_length; j++) {

asset_id_byte 8 uimsbf
h
codec_code 4%8 uimsbf
num_presentations 8 uimsbf
multi_stream_info_present 1 bslbf
emergency_info_time_present 1 bslbf
reserved 6 RRARARE

for (j=0; j<num_presentations; j++) {

presentation_id 8 uimbsf
interactivity_enabled 1 bslbf
profile_channel_config_present 1 bslbf
profile_long 1 bslbf
channel_config_long 1 bslbf
audio_rendering_info_present 1 bslbf
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language_present
accessibility_role_present
label_present
if (profile_channel_config_present) {
if (profile_long == 1) {
profile_level_indication
}else{
profile_level_indication
h
if (channel_config_long == 1) {
audio_channel_config
}else{

audio_channel_config

t
if (audio_rendering_info_present) {
audio_rendering_indication
}
if (language_present) {
num_languages_minus1
for(k=0; k< num_languages_minus1+1; k++) {
language_length
for (I=0; I< language_length; I++) {

language_byte

}
if (accessibility_role_present) {

for(k=0; k< num_languages_minus1+1; k++) {
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3*8
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e
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M
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uimsbf

uimsbf

uimsbf

uimsbf

uimsbf

uimsbf

uimsbf

uimsbf
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accessibility 8 uimsbf
t
role 8 uimsbf
t
if (label_present) {
label_length 8 uimsbf
for(k=0; k< label_length; k++) {
label_data_byte 8 uimsbf
t
t
if (multi_stream_info_present) {
presentation_aux_stream_info() <H 5-37>
}
} /* end of for num_presentations loop*/
if (multi_stream_info_present) {
multi_stream_info() <H 5-36>
}
if (emergency_info_time_present) {
emergency_information_time_info() <H 5-35>
t
t
}
descriptor_.tag - 16-bit unsigned integer ZEZ ol descriptor It

audio_stream_properties_descriptor()2lS AI&alJ| <{odt0d 0x0009

&HC}.
descriptor_length — 16-bit unsigned integer Z2E& U3
OtXIS BIOIENLXIC] Z0lE BIOIE S22 LIEHHCE.

74
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number_of_assets — 8-bit unsigned integer Z =2 GliE descriptor 0ff HIEF GIOIED
ELatE QU2 HAel JH+=E LtEHHCEH

—_

asset_id_length — 32-bit unsigned integer 2E&2 L2 0AS AEot)| st OAl
id 2l HOIE &2 Z0l2 UEHHCH

asset_id_byte — 8-bit unsigned integer 252 QL2 0AlsS AE5HI| {8 oA id 2
2t HIOIEE LIEHHCH

codec_code — 32-bit unsigned integer 2E2 IEES FEGI| ?I8t 4-character &
DEE LIEFHCH
MPEG-H audio 2 Z<20l= 0 2&&= 'mhmil', 'mhm2'" & otLte g2 JHAIN
ISO/IEC 23008-3 Amendment 2[3]0ll H2lE S SLs &

num_presentations — 8-bit unsigned integer ZE& 02l AE&(main stream)lt 2=
22X AEE(auxiliary stream)OlA Jt&8t Presentation 21 =5 LIEHHCE BIQ!

go Z=20 0 EEQ x4 g2 '10IHH, BX AEES JA=0H 0 EEQ

|>
[m

£

2 BIE Al ‘0'01010F BHCH.

MPEG-H 2CI2[45]2] &0 0 EE&== ISO/IEC 23008-3 [2]2] 15.3 ZE1t
ISO/IEC 23008-3 Amendment 3[4]0l JI=& ‘mae_numGroupPreset’ Z2E2t s
at= JHMOF SHCY.

o

multi_stream_info_present — 1-bit flag 2, 1 20l ‘1" FLX0= multi_stream_info()
IEMOL =Mool oy AEZ0 U ZEzIyds FRdols U2 AEH
(bundle)ll LE2A=s LIEFHCH. 1O 201 ‘0 ZLR0= multi_stream_info()

MO EMotA H#2l e 2L

sl

o
>
Im
o
=}

2 E Presentation 2 2 202

0
90

=
rr

emergency_info_time_present - 1-bit flag &, 21 g0 1"L

0

2
rr

emergency_information_time_info() ?ZMII E=M&S UEHHEH, 0L
EMotX ZS= LB

presentation_id — 8-bit unsigned integer 2E2 0| Presentation 2| AZXE LIEFHC
HHMZ FOXI= Presentation 2 BIEAl Jt&E &2 presentation_id a2 JHH 0f
ot04, default Presentation 0|0 OF StCt.
MPEG-H 2CI2[45]2 Z=0 0 ZZ&== ISO/IEC 23008-3 [2]2 15.3 &It
ISO/IEC 23008-3 Amendment 3[4]0l Jl=& ‘mae_GroupPresetlD’ ZE2t =&t
st= JHMOF SHCH.

interactivity_enabled - 1-bit flag & 1 201 1 2 &H&& Z20= g 2L

Presentation 0 AI2X &dsS&E2E JisotHols o2 HEHIOIEE JHXl=
AeHEE ZLEolD USS UEHHD, 1 201 0 22 EF= HL0=s AEX
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profile_channel_config_present — 1-bit flag & 1 g0l 1 2 HAF&E 0= e
Presentation 0O CHSF Z=2IMtA 1 XHE & (channel configuration) A2t EMH& S
LIEtHCE Ol flag 2 gt0l '0'Y ZR0= i Presentation 0l CHEF =2t
e 24 2 ZMotAl ZE=2s UEHHCH &I Presentation 0l default
Presentation & Z<0 0 2E9 g2 BEAl 1’2 A OF St}

profile_long — 1-bit flag 2 2 &0l ‘1’2 ZFE B oY Presentation Ol CHEt
T2oY e H2It 3HI0IE(“long format”)2 ES &S LIEIHCE 0] flag 2 g0
ez HdF3E A2 oY Presentation 0 CHE: Z=Zzm g HEIF 1
HIOIE(“short format”™)2 HESEZ LIEIWCH 2 EZ0A 0l 229 g2 BIEA
‘0’2 S Z 00k StCh

channel_config_long — 1-bit flag & 1 &0l ‘1’2 & & A2 Y Presentation Ofl
st Y F4&(channel configuration) &2t 3 BIOIE(“long format”)2 H&SES
LIEFHHCE Ol flag 2 &0 ‘022 d&E AL e Presentation 0 CHe IHE &
HEIt 1 BIOIE(“short format™)2 HEE 2 LIEtHC 2 ZEWAM 0 229 g2
BFEAl ‘0’2 A& Z 00k SHCH

audio_rendering_info_present — 1-bit flag 2 - g0l 1 2 &HAF&E ZR0= oY
Presentation Off CHst 2I1AQl QLI HHEY (rendering) BEJt EMES LIEFHCE
Ol flag & &0l '0'Y B=RU= HY Presentation Ol st IHEQI QL SHHH

2t EMotAl @SS LIEFHC.

rr

language_present — 1-bit flag 2 1 g!0l 1 & & & B=R0= oY Presentation 0Ol
st A0{(language) BEIH EMES LIEHHCH 0 flag 2 g0l '0'Y ZE=R0e=
ol & Presentation Ol CHet &0 E2JF EGHAl R SS LHEHHLCH

accessiblity_role_present — 1-bit flag & 21 g0 1 2 &F&E Z2U= HY
Presentation Ol CH8 & 24 (accessibility) 2 & (role) A2t
LIEFHCE. Ol flag 2 gt0l ‘0'Y ZER0U= oY Presentation 0l CHE 824 & A&
ZEIt EMGHAI 2SS LIEFHCH

label_present — 1-bit flag & 11 g0l 1 2 8= BR0= olE Presentation 0l CH&t
ZA 2t (text label)Ol =IHES LIELHCE 0] flag 2 gt0l '0'2 F=R0= g
Presentation Off CH&t 22Xt 2t (text label)0l =HotX XSS LIEIHCE

profile_level_indication - 0l Z&&= oY Presentation 2| 2C]

c

22 UEIHCE profile_long O ‘1’2 &&= AL, 0| Z

(il

A3t (unsigned integer)0l], profile_long 0l ‘0’92 &A= AFL, 0 Z
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audio_channel_config — 0] 2E= 2353 L2 AEHEHO 202

8 HIES 2358l= A=3gt(unsigned integer)OlCt. ;H HEOOA Ol é
8 HIEOIH 1 g2 B'=Al ISO/IEC 23008-3 subclause 5.3.2 [2]2t ISO/IEC
23008-3 Amendment 3 [4]01 [E& 'mpegh3daProfileLevellndication' ZZ=gt2
JHMH OF SHCH.

X
FHCH  channel_config_long 0l ‘1’2 &&= AL, 0 EHEE= 3«8 HIEZQ

I
m

£58= &==32t(unsigned integer)0l1l, channel_config_long 0l ‘0’22 &&E
32, 0l ZEE= 8 HIES 25g= &= (unsigned integer)OICt. 2 EZE0NA Ol
— L=

BEEAl <H 5-32>°| WE0l et - oioFetl

A

<E 5-32> MPEG-H audio_channel_config()2l #&

Syntax No. of Bits Format
audio_channel_config () {
channel_configuration 6 uimbsf
reserved 2 1
}
hannel_configuration - 0l ZE= ISO/IEC ~ 23001-8 [29] 0l e

'ChannelConfiguration' #tsS &1 U= 6 HIE £235¢= H<Z=gHunsigned
integer)OICt. 0Ol g0l 0'¢ AdAR= EBsst=E 2U2IF MY J|B0l  ofd
QU(HESH MM RCIL)E Zsstd ANA S channel_configuration Ol

2o/0jg= o0lsttt. O0lZ ialotd, audio_rendering_indication Z&J} Jissgt

audio_rendering_indication - 8-bit unsigned integer Z =& audio_channel_config

ZCOol g0l '0'Y Z=0l HtEAE A IHE dlolote FB2E UEHCH 0 229
s#t2 US <H 5-33>S Mcetor el

<H 5-33> audio_rendering_information Z & g2l 2|0|

audio_rendering_indication Meaning
value

0x00 There is no preference given for the reproduction
channel layout.

0x01 The content is pre-rendered for consumption
with headphones. In this case, the following field
reference_channel_layout shall be set to ‘0’.

0x02 The content has only elements to be rendered in
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a plane, i.e. the preferred reproduction channel
layout is a two—dimensional layout

0x03 the content has elements with heights, i.e. the
preferred reproduction channel layout is a three—
dimensional layout

0x04-0xFF Reserved for future use

num_languages_minus1 — 8-bit unsigned integer 2E2 0| EE2| g0l 1 & &t
gt0l &I Presentation OIA AE Jts8 202 JH+=E UEHHCH 0 ZEEDt
EMotA 2= dR0= 1 0l 0 ¥S <&tCh.

languages_length — 8-bit unsigned integer Z=2 &I Presentation M XI& &=
o0 HIOIE &2l Z0IE LIEFHOH 212E9| Presentation OlA H BMlHEZ =UHXl=

ANHE BtEAl JI2 AN (primary language)OlOiOF ot0H, LIHAI HHE=2 2

J

language_byte — 8—bit unsigned integer 2=2 & i Presentation 2 A0S UEHHE
UTF-8 character & ZE&stlt. Presentation 2 28 HAUHSE2 BtEAl IETF BCP 47
[18]0l H2l= lanaguage tag € ([t2t0F SHCY.
MPEG-H 2LI2[45]2 A=20 0 Z=o 2ol XNE=H= A= default dialog
element (mae_switchGroupDefaultGroupID 0l A defulat 2 HAIE D
mae_contnetKind OlM dialog & tag & maeGroup) 2 ‘mae_contentLanguage’ il
oo M= HE20 HYstCh. 0l 2= ISO/IEC 23008-3 [2]0 Jl=E MPEG-
H QL2 AE&QS AudioScenelnformation()22 &Y EICH,

accessibility — 8-bit unsigned integer 252 & i Presentation 2 2 A0l CHSt
&824 (accessiblity) XI& JEE UEIHC. 0o © &d=24 & JE
Presentation OlA XI&dt= 28 A0 O3t gz FOHEC 248 XA

HdEBE UEtH= for loop A k BRMZ

LIEtLH= for loop OIM k BillZ =& A

=0Xe E2d NE 2= 20E
Of et 824 E2E UEHHHO ofE

Presentation 0] €& 2L &Z24 ANHIAE X&osXe HE=se OUOS <E 5-

M

rov

34>01 LIEFH HIQF 201 28 HIEOW 26t AIDZSS=CH <E 5-34>01 LIEHH
HEJ 1 2 gts JIEd Z20W= &M Presentation 0| asiEdl=e U 24
ANHIAZ XSS LHEILHE, 02 22 JIE B2R20= XIK6HK LSS LIEFHC.

<X 5-34> accessibility Z=2| 2t HIE2 20|

Bit Audio Accessibility Service

0 (MSB) For Visually Impaired (Video Description Service)
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1 Dialog Enhancement enabled
2 Audio/Aural representation of Emergency Information
3-7 Reserved zero bits

Note: Bit 0, which indicates the presence of the audio accessibility service for
visually impaired for the Presentation is the MSB of the accessibility field. For
example, to indicate that the Presentation contains audio accessibility service
for Visually Impaired as well as aural/audio representation of emergency
information, the value of the accessibility field would be 0xBF (the hexadecimal
equivalent of the binary value 1010 0000). Reserved bits shall be set to zero.
Note that this different the default value for reserved bits.

HIE 1 0l 'I'2 d&8&%= A2 &M Presentation 0l =4&D|HAM2 S& 23t (dialog
enhancement)€ XI@&S LEHHCH OGIJIM 34 23tet Presentation 0l A
dialog 2 &H&EQl FJ|IE X&ol= XS 208+

2 H20lA accessibillity Z2=9 2t HIE g2 ISO/IEC 23008-3 [2]0 JI==
MPEG-H QL AERQ AudioScenelnformation() 0il Al

mae_GroupPresetDefinition() 2 XM (strcutre) 2 mae_groupPresetKind 2t

mae_ContentData() *ZxX M2 mae_contentkind 20l CHEEH &EASCH MPEG-H

QC2 HEHOIHS 2 HIES tHsaHe= s

role — 8-bit unsigned integer

my

Ct.

o X A8H otLtel Audio Element Ol CHSt mae_contentKind 2t0l ‘9'(“audio
description/visually impaired”)2 &HFLUS HR20 HIE 0 o 242 1'=
HEHEC

* mae_contentKind gt0l ‘2'(“dialogue”)@! = A8t &tLI2l Audio Element Jt
oS mae_GroupDefinition() -ZXMOMA mae_allowGaininteractivity 2gt0l
‘1’2 4& %10 mae_interactivityMaxGain gt0l ‘0°0| Otdl g2 HAFEUS

SO HE 19 gt ‘1’2 4F¥ &0

28t ofLtel  Audio Element O  Cigt  mae_contentKind  &t0l

‘12’ ("emergency”)2 SFEUS ZR0 HIE 29 g2 1'=2 dFEL.

=2 &I Presentation 2 & (role) OILF MHIA

SFE LIEHOL 2122 25 gtol et 20le TS <H 5-35>%2 Z2M, 0l=

ISO/IEC 23009-1 [23]0f

(

P

”E

MOol=l role scheme @I “urn:mpeg:dash:role:2011

gt

<H 5-35>r0le 2=29 29|0|

role index value role value
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0x00 Main

0x01 Alternate

0x02 Supplementary

0x03 Commentary

0x04 Dub

0x05-0xFF Reserved for future use

label_length — 8—-bit unsigned integer 2=2 &I Presentation 0l CHet 2 X 2t (text
label)2| HIOIE ©< 2Z0|E LIEHHCY.
label_byte — 8-bit unsigned integer 2=2 &I Presentation 0l CH&t 2AF 2t (text

Ct.

label)2] UTF-8 character & Z&

rol

5.4.2.3.3.2. Emergency Information Time Information

MO

<X 5-36> emergency information time information 2 BIEAEZ 2

Syntax No. of Bits Format

emergency_information_time_info() {

emergency_information_start_time_present 1 bslbf
emergency_information_end_time_present 1 bslbf
reserved 6 1111

If (emergency_information_start_time_present) {

emergency_information_start_time 32 uimsbf
reserved 6 RRIRRRRE
emergency_information_start_time_ms 10 uimsbf

}

If (emergency_information_end_time_present) {
emergency_information_end_time 32 uimsbf
reserved 6 111111
emergency_information_end_time_ms 10 uimsbf

}

80 FBMF-STD-015



DL SOICIHEZTEZHEIFT(ZR2EF)

}

emergency_information_start_time_present — 1-bit flag & 1 g0l 1’2 ARK0U=
‘emergency_information_start_time’ Z =2} ‘emergency_information_start_time_ms’
Zeot Ele s LIEFHCE. | at 0l o= d20l=
‘emergency_information_start_time’ Z =2t ‘emergency_information_start_time_ms’
ZSOb =MGHR 2Lototott, et AL (emergency information)Ol dHE 6t
H2A/QCIL S[Ab (aural/audio)l AlIE Al2Zt2 &M QUL Asset 2 THM
N2 A B OICIo 832 Ml A2t S2ott 2t=E0{0F &tCt.

emergency_information_end_time_present — 1-bit flag 2 1 g0l "1’ A=R0U=
‘emergency_information_end_time’ Z % ‘emergency_information_end_time_ms’

St EHE S LHEFEHCE. 1 a4 0l 0'g d0l=s

]

‘emergency_information_end_time’ Z =2 ‘emergency_information_end_time_ms’
ZCEOt E=MGHA Lotorott, M4 HE (emergency information) Ol }
H2A/QU2L ZA (aural/audio)el ZZAIE A2t M QU2 Asset 2 WA
TNACZ XIS OICI0 ME2] MM A2t SotCtD 2E=S 0 StCt.

ne

o

(e]]]
o]l
rr

emergency_information_start_time - 32-bit unsigned integer Z2E2Z Mt Z 20
Mot H2/QURL ZASl AE AlZ2HE2 UEHHCH 0 2 &&= International Atomic
Time (TANS Wet 1970 @ 1 & 1 & 00:00:00 2H =HRZ HAE 32-bit IH2H
gt= LIEFHCH

emergency_information_start_time_ms — 0 & 999 It X2 gt JtXl= 10-bit unsigned
integer 252 MY H20 HHEots H2/QCIL2 ZAISL A& AIZFOIA ms &2
A2tS LIEFHHCE

emergency_information_end_time — 32-bit unsigned integer ZE2Z It FEZ0
HYol= /UL TASl & A2t LIEIHTH 0] 2&& International Atomic
Time (TANDS ek 1970 & 1 & 1 & 00:00:00 2H =HAAZ HEtE 32-bit IH2H
2t= LIEFHCH

emergency_information_end_time_ms — 0 £& 999 I X2 &2 JtXl= 10-bit unsigned
integer 2ZE2 M4 H20| Lot E2/QUL ALY = AZHHIA ms &<12
A2+S LIEFHCE,

-

5.4.2.3.3.3. Multi-Stream Information
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Multi-stream Information 0 &M ZR0, 0L ZZ2)EHE2 S I 0|4l
dle|BHEHel AEE (elementary stream) @2 ME=CH 0 I 2 AEEEE2 6iLES
QUL Z2Y¥s PHols QLI AEE BE9 220|0, Ole! AEZ(main

stream)2 &t BIE0t02 MMTP £ A6l ASECH X AEE(auxiliary

audio_stream_properties_descriptor 0l Z& = C}.
e DASH E AME36I 22tttz M52 = UALH, 0l i 2L AEEN st
HEBE= MPD & MESCH &M QU2 T2 82X AEZN MPD 9 QLR

adaptation set 32| 2tH = bundle_id 2@} stream_id & A0t A Q| =IL}.

<E 5-37> multi-stream information & HIEAEY I

Syntax No. of Bits Format

multi_stream_info() {

this_is_main_stream 1 bslbf
this_stream_id 7 uimsbf
reserved 1 1’
bundle_id 7 uimsbf

if (this_is_main_stream) {
reserved 1 1’
num_auxiliary_streams 7 uimbsf
for(m=0; m< num_auxiliary_streams;m++) {
delivery_method 1 bslbf

auxiliary_stream_id 7 uimbsf

this_is_main_stream - 1-bit flag & 1 20l 1’ A=R0= M AEZO0 0
=

AEEY D ASS LIEHHCH 6IIA Ol A

o
i
o
Ol
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SHCY.
bundle_id — 7-bit unsigned integer 2&

QUL AEE BHs2 otttel niel AEZW ottt E=2 1 0lae] EX AEEO

MESC 0ok, &M audio_stream_properties_descriptor() LHOIA oY AEH

‘this_is_main_steam’ Z & gt0| ‘1’2 & X T OFstC}.

num_auxilliary_streams - 7-bit unsigned integer Z2&E& &g&Q =2 SCEHIE
HEENH N AESHY 2 2 = As BX AEEHO H=E LEHHD
delivery_method — 1-bit flag £, 1 20l ‘1’2 ARX0= Y BExX AEZ0| DASH

AtZot0 HTTP 2 d&EHEsE XS LEHD. 0f I 2x AEES &Sc6H)|
2= DASH MPD 2 F=O{&ICt 1 g0l 0¥ B=R0= g 2 AEH
El

MMTP 2 &&= XS UEIHCH O [ asset id € Z&ols HEd 2 AEE
2
- 7-
g2 ot QU2 AE" s WUAM S8 A8XLE JHM

5.4.2.3.3.4. Presentation Aux—Stream Information

Multi-stream Information 0 Z=Mg JAXR0H, UL Z2J#=2 5 I 042
(@]

Ae|BEHel AEE (elementary stream) @2 MEECH 0| M, £& Presentation

HU
to
o
to
|~
Im
om
x
mun
10
=
g
P}
i
c
m
|'(_
[m)

= Hol AEE ) =28t audio_stream_properties_descriptio & & & & Ch.

bit unsigned integer ZE2 BX AEZO| AIHTIE LIEIHLCE.

[

=

Mdst)l ?otd 2Ret QUL ZBEHESS dSote EX AEE2 =0 US
<H 5-38>01 LEHH 2XAXME AMSot0 Al1EE =L

[}

<X 5-38> presentation aux stream information 2| HIEAEE &

Syntax No. of Bits Format
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presentation_aux_stream_info() {
num_presentation_aux_streams 8 uimbsf
for(m=0; m< num_presentation_aux_streams;m++) {

aux_stream_id 8 uimbsf
}
}

num_presentation_aux_streams — 8-bit unsigned integer 2=&Z &Il Presentation 2
MASED| fotd EHRst EX AEEO 5 LIEFHCE.

aux_stream_id — 8-bit unsigned integer 2 =2 &I Presentation = A5t f5HH

et EX AEEO AENE LIEFHLOL

3]
o

5.42.3.4. HM X% AIODEE

HI2H Xte MMT o4t 2tedel 2 249 [33]2 <H 7-1>2 HiA U2 HEHIoIE=
caption_asset_descriptor()& & Z&/0{0F St(H, caption_asset_descirpor(l= & A2
54231 &0l Jl=% mmt_atsc3_message()2 HIAIXl HOIZEZ MEZE0{0F SHCH.
<H 5-39>2 caption_asset_descriptor® &= LIEFHCE.

<X 5-39> caption_asset_descriptor 2| HIEAEE =2

Syntax No. of Bits Format

caption_asset_descriptor() {

descriptor_tag 16 uimsbf
descriptor_length 16 uimsbf
number_of _assets 8 uimsbf

for (i=0; i<number_of_assets; i++) {
asset_id_length 32 uimsbf
for (j=0; j<asset_id_length; j++) {
asset_id_byte 8 uimsbf

}
language_length 8 uimsbf

for (j=0; j<language_length; j++) {
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language_byte 8 uimsbf
}
role 4 bslbf
aspect_ratio 4 bslbf
easy_reader 1 bslbf
profile 2 bslbf
3d_support 1 bslbf
reserved 4 bslbf
}
for (i=05i<Nsi++) {
reserved 8 bslbf
}
}
descriptor_tag - 16-bit unsigned integer EZEZ oY  descriptor It

caption_asset_descriptor()2 S AIZ251D] {0t 0x0008 gt= JHMOF 8L,
descriptor_length — 8-bit unsigned integer 252 = ZESH 0| descriptor 2
ObXI2F BHOIEMNXISl Z0IE BIOIE &A= LIEHHCE.
number_of_assets — 8-bit unsigned integer 22 Y descriptor 0ff OE GIOIE Ot
= HIAH K2 oA Ji=E LHERHHCH

Hl
oo

o
s
N
ol
S
40
o

asset_id_length — 32-bit unsigned integer 2E2 HA Xt OfAl
URI 2 BIOIE ©? Z0IE LHEHHCE.

asset_id_byte — 8-bit unsigned integer Z=2 H4f X2 oAl A URI 2 2 HIOIEE
LHEFHCE.

language_length — 8-bit unsigned integer Z2E& HA X2 G0N AMEE HAHE
LIEFLHD| <I5td 228t HIOIE =& ELIHCE

language_byte — 8-bit unsigned integer EE=Z H4H X2 OA0M A= AHAHE
LIEtWH= UTF-8 JHEIHE LIEHHCEH B2 K2 o410 AtEE A= IETF BCP 47
[18]0i H2& languate tag & WEC.

role — 4-bit bit string EEZ HAM X2 OS] S=E LIEHUWHA, 1 &2 UsS <H 5-
40> 2L,
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<H 5-40>role EEQ BEH
Role Meaning
0x0 main
0x1 alternate
0x2 commentary
0x3~0xF Reserved for future use

| O

aspect_ratio — 4-bit bit string 252 HM X2 XM= Al JEE 33 HIES LIEHUWH,
O g2 U2 <HE 541> a0,
<H 5-41> aspect_ratio 2E°| ZEH
aspect_ratio Meaning
0x0 16:9
Ox1 4:3
0x2 21:9
Ox3~0xF Reserved for future use

profile — 2-bit bit string 2&=& 1 g0l ‘002 &AZH =2Xt
LIEFLHOY, O 2t0] '01’'2 &A&F S ™ O|0| K HIAH Xt

S HAEMA 8t 10 112 AFZ2E X 20

ato|

L —

=

fujo

easy_reader — 1-bit

&l

0 gtol o'ez £3LH

3d_support — 1-bit 2EZ 1’2

=

=M 5.4.2.1

A | —
@—55:

SZCEMED} Z 0l

@fullMPDUri

T JHES

|

IT
pu— =

URIDH MIZ=CH 0 MPD L6
54155 Z0l Jl== HM X2 GIEHCIOIEE

5.4.2.3.5. Staggercast AlJ1€&

8 6

LEEFEHCE.

12 SFES HA K2 0Ol

ATSC A/343 <
LIEHLHOY, 1 2t0l ‘0’22

DASH KNIOHEO

A

A Kpefel

=
=

>

1o
10

=24

I',DI—

—/

00
H1
1o

IH| 24

==

Y

=)

5.1.1

20

€ MMT USBD2
48 MPD
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& OlAI0l Staggercst =20 AI2ES YGAESZ HEAIGH)] RGHH, MMT

222 Us2 ZEE dE6tH0F &tCt.

Jm

=
I

e Staggercast 2CI2Jt H3&= MBIAZE Jl=dl= MP HIOIES0l Staggercast
QCIL oAlol et 882E X

2

OIS <E 5-42>9 ATSC_staggercast_descriptor()& mmt_atsc3_messageES AIZ5I(H
M EStCE 0l descriptor= Staggercast 04l 010 HA=2E Bl OA'S packet_idE

ArEot A EIJtSotAH etit.

-

<E 5-42> ATSC_staggercast_descriptor()2l 2&

Syntax No. of Bits Format

ATSC_staggercast_descriptor() {

descriptor_tag 16 uimsbf
descriptor_length 16 uimsbf
number_of_staggercast_assets 8 uimsbf

for (i=0;i<number_of_assets;i++) {

staggercast_packet_id 16 uimsbf
main_asset_packet_id 16 uimsbf
}
}
descriptor_tag - 16-bit unsigned integer ZE=ZF oY  descriptor  Jf

ATSC_staggercast_descriptor()2S A5 26t 0x0006 gt= JHMO0F StL.

descriptor_length — 8-bit unsigned integer &2 UsS ZESH 0| descriptor 2
OFXI2F BIOIENXISl Z0IE BIOIE SRIZ LIEHHT.

number_of_assets — 8-bit unsigned integer Z&EZ oY descriptor 0l J|I=&

Staggercast A2l JH~=E LIEFHCE.

staggercast_packet_id - 16-bit unsigned integer ZEZ Staggercast 0lAl<9
packet_id & LIEFHCY.
main_accet_packet_id - 16-bit unsigned integer Z ==& Staggercast HAS=Z

B35 %= main A2l packet_id E LIEFHLCE.
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DASH-IF 22 HTTP MHZFE DASH 2ct0IHEN 0l2= AECIY AMHIAS
JtsotHl otz &8 2 #AS MHS8tLh. DASH= KMBIAE *4ddt= DASH 0OICIO]
HTTP URLEZ Sdi #X)E DASH Media

ROUTE Z2E=2 &AI2F TV MHIA2 22, DASHZ AdsteEl AEZIY ZH =
et etel oid

dseds et dES ol €A EHRUCH ROUTEE Sol G
=

I
0e
10
10
4
Hy
—
O
_|
>
P2

moll

I BlLt Ol&2 source flowE Eo &85

55.1.1.1. AECIY MHHIA &5

MPD@minimumUpdatePeriodJt EMg 22, =&J|= SLS HEHHIOIEH ZHIHER
LCT xS Soll &&= MPDIF SHOHOIEE £ ASS OlAdiof StCH LCT xHES
Sol d&8Ee QLEMESE2 MPDE Sd 1 n#0l AZEE = JAN0OF &Lt MPD=E
DASH-IF live Z20tE WECL.
QEME ME0 €A EFOT Wtet0IES2 Z2F0l =Jtsg€ &ES, Entity Modelt
AZE0{0F BtCH. 0 A0l EFDT W2IOIEHHEE  entity-header EEHZ &S
QEMESD in-band=2 &MH HSE L
L8t Entity Mode= partial £= chunked deliveryet 22 2@ S JisolAHl &ttt 0O
SHES HTTPUI A sender delayE Z£0/1J| <8t g¥o=z H3TH, 0l BEH2Z end-
to—end delayE =2 = ULt File Modeldt AtEE B, IIZ S progressivest & E
Sofl S 22M sender delayE =< = UL
File ModellM= EFDTE Soi He&Ee I 2 LEME [HEOOIH= &35
CEHMEQ SN embed 0 HEZ THU EZo A€ MHEIHOIEHZ SO
& X (reference) Tl 010F StCH Entity ModeOlA It & QEME MHEHHIOIE = entity-
body2l HA2&E GHLE 0|42l entity—header ZEE Sol MEZ O 0F SHC.
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RFC 5651[14]0IAM &2I5t= EXT_TIME LCT extension header= Sender Current Time
(SCT)E HM33atIl <ol AFE&I00F &Lt (SCT-High?t SCT-Low 2% 12 &XFE)
Byte range delivery (MDE mode)UiiM &2 ZES= AN MDE OIOIH ==+ 0l
235356t A LE WESFIN & 225 = UTC AMZ2t2 ®S6H0F Sttt @BME
deliveryOiid = Z2E= QEHES [OHXNZ HIOIEIJL & 2IEE= UTC A4S
MdEoioF B0 2 AlZE EES2 PHYE 3ol &&= time baseE JIBILZE
H T 00k StCH.

Random Access Point (RAP)S E&ol= MDE OIOIE 22 = HI0IED &2 M,
A OB LCT W22l LCT extension header= EXT_ROUTE_PRESENTATION_TIMES
ZEotdOoF  BtCh Ol ZE<It 0l dldIot EME = U Sst Z2A40ICH
EXT_ROUTE_PRESENTATION_TIMES] gt&, ROUTE =&IJ|Jt RAPE ZIZE&ot= MDE
COIEf =52 ROUTEQ &ZESZM WEUWIl  Hol  JIC20F dt=  delay
(EXT_ROUTE_PRESENTATION_TIME - SCT)E E&& = UEE HAFTOOF &L =2

1]

rr

delayll =& & stall-free playbackEe Z4&otJ| {0/, O delay time ¥ gt 95
S 9 E4 2 AANEAY RS0 £F (0: GOP duration, RAP & &)l
ol Z2&FE = RUCLH. MDE modellA2l GIOIEH =52 &&2 in-order deliverys
Jl=2& otE2Z, RAPE XEgot= MDE OIOIH =F=2C0 2M ROUTE =4JIZFH
=84 = O0IH 2501 U2 Z2R, RAPE IZ&ot= MDE dolH =%=0l ROUTE
=ADIZ22H &5 MMX JICHHO

Ju
ull

5.5.1.1.2. Locally-Cached 2= d&

2 Z0U M= Locally-Cached AHlA ZEI=, 12l SIS ZHfdHE L= ESGS &2
MHEIA BIEFHIOIEHS T D18 S0l CHolh & Z St
HI&AIZE OICIHE PAE = Ot 2H== AEX0 2o SEZL, L= AFZXe
HeY 80l =&z O22E J
ModeE AtEciOF 8tCH EFDTS &2 IHE HEOIOIHE Mo d&0 &AM AZEED
SN NSEC. EFDTS2 oY HEHHIOH AgES st file URI=
EFDT@idRef?t &2 SEHZ S-TSIDOIAM HMSEO =400t d&LH= 2H=IMLS
HMelotdl fIoh EFDTE AtEE &= A0t SHCH.
&S 2ZOUMAM SLS2 ESG ZcHOHESR 22 MHlA HEOOIHS 22 Xl&td
UHDTV Z& &8 MHIAE O0lR= locally-cached 28I = OO0l 2= UZ2X 24CH
ROUTE Z=2&=22 %A &£Z8t locally-cached ZH=E <&t It s LH
MHBIA OIEHHIOIH && 2 s 20t TEL.
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5.5.1.1.3. SJIat & Al

r

ROUTE/DASH= SJIstE <18t Z=et wall clocke ERZ 8O ==&D[JF XA}
A

UHDTV gt MSE £AE AL PHY layer® Eoll 8&&% = UTCE wall clockez

& &S &= wall clockOl AtEE L.

ROUTE/DASH= Earliest MDE ROUTE presentation time, Earliest Segment level DASH
Media presentation time, 22l1 Synchronized Segment level DASH Media
presentation timeline Ol2t= Ml JtXl presentation timeOll CH&' use caseE & 2| &Lt
=48 Il= 032 S use caseWl M receiver wall clockS JIBt2 2 presentation time2

StCt.

24
=

Earliest MDE ROUTE presentation time: RAPE X &dl= MDE data blockQ =4
Al2HDE (EXT_ROUTE_PRESENTATION_TIME — SCT)29| &

0

Segment level DASH presentation time: “Segment availability start time” 0l A2 ED}

QAELM, presentation time=2 MPDUHIA HMSE= UTC timing2 JIBt2=2 41D|Jt

24
=o

L&, DASH=E MPD@suggestedPresentationDelayE AEZ6I0 £=41D|S2t9 ED| &=
MAS XISt

5.56.1.1.4. ROUTE/DASH AlA"! C|2AH 24

(O 5-7) 8 ROUTE/DASH AlAE! C12H 228 S AlotD QUL

90 FBMF-STD-015



DL SOICIHEZTEZHEIFT(ZR2EF)

Segment / File f DASH / ISO BMFF Decoder(s)
Del‘lvery : g5 Client tpa(k)
m bytes of a Segment / 28 * ! P.(k)
file at time(s) t(i) to é % ()] Segme.nt.s / byte ranges " ,,,,,,,,,,,,,,,,,
a delivery session buffer | = 2 % | are aw‘allable at latevst iAl outputs are in |
o2 i { Just before demand time AuG) o : Presentation order

—.—>.—-—\‘ TB, . - tpi(k)
Oy O LB /‘ ° Pp;(k)
o o

ROUTE
Output Buffer

© j-th access unit k-th presentation unit
A1Q)
td,(§
EB, 1) D, tp.(k)

Pu(k)

(02 5-7) ROUTE/DASH AlAE! C|2H 2

L

ROUTE/DASH AlAE ClZ2H 222 MPEG-2 AAE CO2H 223 HIWsHH

XOIEOl QAL EH t(i)ol HEol= Data Delivery Event (DDE)= JHE HIOIEES

K&SH= 2001 OlL2l, PHY/MACOREE S& A2 Hzd= OO 2=
O[DIBICE =, MAEE GOIEQ 2|9 MEEE AlZS 2HSHOIM.

f

TBn2 JHE ROUTE AM&E= <& HHZ, TB8n2l 3AJl= ROUTE M&ON =8t LCT
ME =2 SrcFlow@minBuffSize2l &t 2 LCt.

ROUTE/DASH AlAE CIZ2H 2o 2 HOIHY Olsg& 298582z 0IF0UAICH
MctM MPEG-2 AAE CIZ20 220At &2 leakage rates & X =L
ROUTE Output Buffer= DASH Zct0IHEMNAM AUHIZDl 0IM2 OICIH MBIAES
‘4ol LEHMESS ?8 HIHO0IC ROUTE Output Buffer 3J|= T8n2 AJILCH

OFD} RE(}.

-

>

P

]

EBn2 MPEG-2 SystemsOlA &2|ot= elementary stream bufferet ZCt.
ROUTE/DASH AlAE CIZH Z2Y0HM 2 HH= ISOBMFF file handler® =2t
HAHAEM, 22 8&EED| 0182 OOIHE Holdl AlIZHHA E0t5= IS St
StLES] LCT XHEO0l O JHel QEXME/IHY
LCT MEW HAHZ= el JHS EBnOl EME = JULH E RS EBno IAdl= H2E
DASH Z2 I UM Jl=8tCt.

OICIO OIOIHE CIR20=Z= dgdtes AHEE2 HH2Z DASH Z2240/9E W22
ISOBMFF file handlerdt &Y 5tH, ISOBMFF file handler2 QERE/IIAES MLEot=
AHEY S DASH function LS 0ICt.

ROUTE/DASH AlAEIS] S&0| AWM HHE (TBn, EBn, ROUTE Output Buffer)d
overflowet, CIZ2HZ &&&E= OICIO CIOIEHS 2IMOF L485HXI 220t0F StCH 28219
HH= Bl &EH0IN S&RS AZAGHH, s& S0l 8 &edt € =& UCH

|>

Egs &85 = UAL2=Z, otkte

-

o
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5.5.1.1.5. ROUTE AIAE HI 24

5.5.1.1.5.1. Data Delivery Event (DDE)

ODE= PHY/MACOI PHY layerel CIOIEH 252 £& ROUTE M&EW S&E  AIZH0

dEg M st 2122l DDE= 172 PHY layer AlZE € =&DJI0A2 =4

AZtE XD JALM, 2 Al2t2 PHY layer AAHIZE {0 2ch Ol2l 2IXIE = UL

5.5.1.1.5.2. Media Delivery Event (MDE)

MDE= media player &= decoder?t &2 &% layerOfld 2I0I1E 2= HOIH 52
T2 o0|stlt. gE (IS &2 MDE HIOIE =Z0|1 Holl&l AIZENX &E&2g £
UEE 0IZHAIC
MDE data block starting
) —
with RAP*
- DASH Segment >
a % § Media MDE MDE MDE MDE MDE Z/'a?aE
S 2 Essence i.e. mdat data block data block data block data block data block block

* When MDE data block(s) are encapsulated in IP/UDP/ROUTE,
then these become T-MDE data block starting with T-RAP

<+——DASH Media Segment D——» <«—————DASH Media Segment D——»
=) © | 4= a
MDE MDE MDE vl 8 Me.dla MDE MDE MDE
= S | €| Essensei.e. mdat

MDE data block
starting with RAP*

* Once these MDE data blocks(s) are encap-
sulated in IP/UDP/ROUTE, they become
T-MDE data block(s) starting with T-RAP

(02 5-8) RAPE X &i5l= MDE OIOIH 229 MWEE

gol
ol

(08 5-8) 2 RAPS ZXZ&dl= MDE OIOIEH 252 HE=S ZAlGtd UCH O
J80AM "Meta”= OICI0T NOSES ¢ 220 AXots styp, sidxet 22
HIEtHIOIE &=ASS

SegmentS0ilA =zt 0000 AEES SHEHA UEIWHEOO Z==XHQl =JIst

bl RUCH

Ji2l2ICE.  ISE  Initialization SegmentE 2l0|6t1, Media

A=
Hu_zl—l—é g

oll
§9

o
H
Qo
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|( W‘V

Demand Time

Relativeto 1 [[1/24] 2/24 | [ 10/24 |E22A0 [ 20/24 |
Second

. P B3

vl o e

Evemsy BZ B2 B2

B3 B3

MDE MDE MDE MDE MDE MDE

(02 5-9) HICI2 Hl&el MDE HIOIEH £ 24 OlAl

(08 5-9)= &< layerOilA 20IE 2= OO0IH =52 WAIZAM HICO2 ZH SO
MDEGI GEH FEE=X MAIE 20=0 222 MDE= ROUTES2l IEIHI Ol A0A

DASH Z22I0/9IER MY C0i0F ots HQ MZ A2 JIXC)
5.5.1.2.MMTP/MPU
MMTPES ISOBMFF MY ®&S 9610 AHE Z2EZ2 |SO/IEC 23008-1[15] 2

9ZN Jl=ZHACH. MMTP Sl Z2 SHE2=Z 2ot HEeE UHEAINA

=
ISOBMFF It el &AIZH S0 ZES JHACH

o OICI £42 148 ISOBMFF T2l THA! &t

o Ct2sSH DICIH AEHUEE oLt MMTP M&ES 2 CE3t

o B4 AIAEI0l M3ot= MY RGN MSLUAN LMdtE =401 XIH
(jitter) MA

o B4 AAEN =410[2 HIHIF overflowJt underflow &IXI &S 2tel Jts

MPU= ISO/IEC 23008-1[15] 2 7&0 H2AE ‘mpuf EH#HEE 2= ISOBMFF
‘mpuf’ EHES HAXHSE ISOBMFFL EEX0l AEC|Y MBS JISGHA
F
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stCt. &€ Olz, MPU= =EHO0ICH 0l= 2 MPUOI Z&= OICIo CIole2 =0l

o
o
ro
0
Ok
02
o

i
o
[
O
@©
<
mn
m
A
Ok

5.5.1.2.1.1. g+ AHIA2 MMP Package 2t A
2424 = ISO/IEC 23008-1[15] Ol Ho&E KAUds AHIE IiXles
MMT OAlez 2t=EICH 229 MMT oAl S2st oA IDE JiHXl= ofLE 0lAte
MPUSl 2ao2 oAl ID= ISO/IEC 23008-1[15] 2 7&E0l &Aol= Hi2F 201 MPUS

‘mmpu’ boxOllA HMS=CH S2&t oi4lo =8 MPUS2l Ze|#8H0lE A2 ZXIX

-
-

9

rH
o
Im

2=C0 MMT Package= &tLb Ol&atel MMT oflAllel 20|, MMTPZ dM&E =

x

HlA= Z2|HHOIE AIZHOl BXIX 22 StLt 0142 MMT PackageZ & &Lt
StLESl MMTP Mi&2Z =42 MMT OlAl0l d&E 4 QUCH 2212l MMT olAlolls
MMTP HI& WOIA S8t gtE JtXl= packet_iddt &L Ol S& MMT HI4lS
HE6t= MMTP TH2!Sl &8& ZHZZ JtsotAl stth. MMT Package®?t MMTP
NI&EDCl AtA 2= BEE Al ISO/IEC 23008-1[15] 2 10.3.4 ZE0Hl &= MPT
HAXIE Soto =&J10 8=

(D&5-10)2t (O 5-11)2 MMT Package2 MMTP AI&ES] AbAG 28t OIO0ICtH
JE0A MMT Packages 3 JH2l MMT Oislez &L Jis2 B2AE 26t MMT
PackageE A &/AHIGHD <o 2 R2s MMT AIOQZEE OAIX =, MPT OIAIXI2HS
SAIGHRACE (28 5-10)0lA MMT PackageE F4&ot= 3 JHS MMT OiA!'ar MPT
messageES &&Eot=E MMTP IH2IS2 otuel MMTP A&z OssteEth (108 5-

11)0l A MMT Package= 2 WSl MMTP M&S 2 CH=3HE
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packet_id =
MPT message 0x0000
packet_id =
Asset A 0x0011
Package MMTP session #1
9 (destination add: wlx.1.yl.z1
Asset B packet_id = port number: p1)
5s€ 0x0012
packet_id =
Asset € 0x0013

(O 5-10) otLte] MMTP MESZ HEE = MMT Package

packet_id =
MPT message 0x0000
S MMTP session #1
Asset A packet_id =

0x0011 (destination add: wlx.1.yl.z1
port number: p1)

Package
packet_id =
Asset B 0012
Asset C packet_id = MMTP session #2

(destination add: w2.x2.y2.z2
0x0013 port number: p2)

(O 5-11) & e MMTP HIESZ == MMT Package
5.5.1.2.1.2. MPUO| CHigt HIAIS

MMTPZ Ad&Ll= 2$& AEeC|Y DICH= ISO/IEC 23008-1[15] < 7&EM JlI=E
MPU E2U= MELL O M LS M £H4s FIR2=Z LEAZHAOF el

—

e MPU= ‘elst’ boxE AIE6tAl &=L,
5.5.1.2.1.3. MMTPOI CHES HIAEt

MPUS M =& e BEEAl ISO/IEC 23008-1[15] 2 9Z 0l JI=% MMTPIF AFZEICH.
Of M CIS2 MY XAHS FIEOZ OHEAIAHOF SHL.
e MMTP IH2!2l version ZE=2| gt2 BFEAl ‘01701 0{0F StLI.

* MMTP AEZEI MPEG2-TS%HS &+ BHE=S 2ot MMTP I3!S packet_id

et

E&= BIEAl 0x0013t Ox1FFE ALOISl gt= JFMOF StCH 2129

r

g =

—
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DIHYSOICIHEZELHER(Z2EF)
(@]

HEUHED M&EE = MMTP IH3!2 packet ide AMRSH EFE £ UKL

Mz Og ZE= FEUEDIN &&= MMTP IH2!2l packet_ide BFEAl OE

MMTP THZ! SIS type EES&= ‘0x01°2 gt2 JHAIXl 20tOF StCh Ol

ISO/IEC 23008-1[15]2 9.3.321 9.4.3 &Hol &H2E GFD (Generic File

Delivery) 201 AIZE X 232 20|8HC.

MMTP TH2!2| timestamp ZE2| 22 oY MMTP 2!l = S HIOIEDt

UDP HI&E2=2 MUY= UTC AIZ2Zt2 HEAIGIOOF SHCH 0l M UTC AlZ2t2 RFC

5905, NTP version 4[13]0l H2|& “short format”& 2t0F StCH.

MMTP TIH2!S| FT ZEQ g0l 0¥ E=0 oiE MMTP IHZ!2| RAP_flag

a2 BFEAl 00140k StCt.

ISO/IEC 23008-1[15]2] 11&0 &2l& HRBM (Hypothetical Receiver Buffer

Mode)2 CtS2 MAXZAHTHAM MMTP AEEEN HEECH

v 2129 MMT iAol sSg&Q HRBM HIHIOF HEZECH 0l M2 OE
packet_id EE g JtA= MMTP IH3!=0l =28 HRBM HBIHZ
MESE X Z0t0F StCh= 242 20| St

v MMT OIAlel typedl M2t #&&= C2H HH= (A8 5-12)01 Al
g2t 201 HRBM2l MMTP De-capsulation BHHIH 0l & Z & 040k StCt.

v HRBM OIAIXI2l max_buffer_size Z2=gt2 0l HIHIL Helg =
KE2F MMTP THZ! AEEQ Xl HIEES =& ez 2T ENO0F otH,
Chs2l 2t2 YXl 2L0tot StCt.

]
[N
|0

0lo

5 seconds * (1.2 * Rmax)
Ol I Rmax2l gt ChS1 &0l 2FE L
» HIO2 42l B0 Rmax8l at& bytes/s @2 FOUXIH, ISO/IEC
23008-2[16]2 Annex A0l HICI2 Z2IHY, &, EIHH W2t =HA
bits/s &2 ZIH HIE COIEE byte/s A2 BHECIH ALESHHOF
StCE. Ol M Dbits/sE bytes/sz HEtolHA YMols 2 g2
gtz 28 T 00k 8L
Cl2 oiAlel F<0 Rmax2 @2 bytes/s ©fIZ2 FOXIO, =04
HE dIOIE 1.2MbpsE bytes/s &2 BI&St 150kbytes/s=

m

= HIM XY oMol ZR0l Rmax2l 2 bytes/s ©RI2 F=OXIH, =
HIE 2l0IE 400kbpsE byte/s S®IZ B2 50kbytes/s2 AEStCE.

v' HRBM HMIAIXIQl fixed_end_to_end_delay ZE gft2 5% SRl B2 0t0¢F
96 FBMF-STD-015
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StCt.

MMTP IH3! AEE

ro

Ct
type ZESl 0l 0x002! MMTP IHZ!Z2 =&10] AIZ2H0l ts+A &
HMMTP De-capsulation HHIHOIA AIZItsSoi0F SHCH DM ts= HE
MMTP  THZ!2l  timestamp EEZ0IH, A= HRBM OAIXKIZ
MY d &= fixed_end_to_end_dely gtOICt.

MMTP IHZI0l AFEJtSE AlZ2t0l (UTC AIZ2HOl ts+A & [H), MMTP
2! o2t HOIZEE dlte SAHCE XMH2lHH HOlZE= MMTP
De—capsulation HIHZ =At&Ch.

HICI22 QCI2 oislel A0, MMTP De—capsulation HHIHSl OICIOf
CIoOIEl= MMT OlAlel B2 HIES0 Mt ANSHCeZ 2= 0100
2 HHHZ L& MMT iRl @7 HIEEE2 ISO/IEC 23008-
1[15]2 10.4.10 E0ll H2/& MMT ADC messageE AtE0t0 AlIQEE
2 = UL OE S/ e =0, MMTP De-capsulation HHIH2
Jt& OICI OI0IEH= SAl oY DI Bz &MYEC

00

of 4410| SHES JIHGH0I AT 0O},

HRBM removal OIAIXI2l max_decapsulation_buffer_size ZE g2
MMTP TH2!0l Ol HIHO HRE = A= =W A2t MMTP IHA
AEZ9 zUf BIEES =2 ZHIOGIH, Os 2 =g =
SiCt.

1 seconds * (1.2 * Rmax)

O i Rmax2l gte s 201 2Z

< HIO2 oisle) Z<0 Rmax2l gt2 bytes/s ©fIZ2 FOHXIG,
ISO/IEC 23008-2[16]2] Annex A0l HICIQ Z=2 O+, g, EINO
et =0& bits/s ©I2 =z HIE H0OIEE byte/s HRA=Z

el Ct.

0_..

BHE5I0d AFZGIH0F &tCH. Ol OH bits/s2 bytes/s2 H&HGHHA
SNl 24 A2 o2 S8 T 00k S,
S QU2 oAle H20 Rmaxl 22 bytes/s =2 F=UHXIH, =ICH

HE dI0IE 1.2MbpsE bytes/s SRZ B&& 150Kbytes/s=
AHE BHCY.

< HA e oAl SAEDoZ2 AME H4A XY ofiAlel F0
Rmax8l &2 bytes/s &2 =UHXAO, =0 HE dO0IE
2.5kbytes/sS AFZStCH?

> O|0X| 2 Z&dt= A9 ofdo] M 22 FHolmX| s
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DIHYSOICIHEELHER(ZIE2EE

= MMTP De-capsulation HIH= overflow Tl Xl 2£0+0F SHCF.

s ™ MMTP IH3!& MMTP De-capsulation HIHO 1= 0l& HHEE2X

22 0tOF StCt.
FEC MMTP Media
— Decoding »  De-jitter Buffer »  De-capsulation > Decoder E—
Buffer Buffer Buffer

(02 5-12) MMTP AEZ2IES AHIGt= 2410 HHIH 24
5.5.1.2.2. MPU TH3! 3}

‘mpuf’ BERHEES (2= ISOBMFF 2= MPUZ MMTPE AtESHH M&ECH MPUE

MPEG-2 TS[21] 2 SAGHA DICIH =401 DHE EEHZ IH2SHE

&&= 0 MPUSL OICIH 2188 MMTP IH3lst= IHA! 8& =ME X&ot
A

= e XS G[ADIEAM, =4012 Al

>

W =2 <
i
k>
o
10

JtsotAl sttt £8F OICIH 218 MMTP T gt=E =4DJ|JF 8E 2LRE S8HC=E
Melg = A sttt MPUJE MMTPZ &&E M, MPU Zci1HES ESJ[E ISO/IEC
23008-1[15] < 9.3.2.2 Z0l Jl=& Hit 20l MMTP HOIZE oS FT Z2E g0l
oI5t AlEECH MPU= OIEtOIOIEH2E OICIKH OIOIEHE 25 ZEEotd U=,
MPUE &&0ot= MMTP IH2!= OIEICIOIEE ZE&ol= MMTP IH2!t DICIO CIOIHE

HIEtCIOIEIE =ZEgol= MMTP M3l FT EE2 g0l 0 E= 12 ZFEHM,

DICIHMZ0ILE AE =S Helst C2et boxES &&E&tCh ‘'mdat’ box2l 6=

OICI CIOIHE Z&odte MMTP T2 FT 229 20l 22 &FEMH, ‘mdat’ boxl
ZeE DICI OoIHS dME =2 MBENMEs MSSHH. 00N OOoIeHE &3&6t=
MMTP IH3!2 OICI0 M2 E2 M2 d52 JAHE F=otA BEAISC £ 0ICIo
CIOIEHE &E&ote MMTP IH2!2 movie T 1HES U BISLE ME $HE5 9 20|
OICIO GIOIEd 2t GIEHTIOIE
(08 5-13)2 HEVCZ =233tE MPUSI OICIO JI8F MMTP TH2I3ISl Ol LIEHHCE
Ol OlolAd, 2 CVS (Coded Video Sequence)2l = BRI X (picture)= 0 CVSS
S8t IDR (Instantaneous Decoding Refresh) EXOIM, 2 CVSOl digdt= BICIL
CIOIEf= StLtSl movie ZeHOHE=Z &L (O 5-13)2 MOAM dtLES MPU=

otLt OIAtS] movie ZeHOHEEZE JIXRICH MPUJEF SHESH & [, “ftyp” box, ‘mmpu’ box,

I
e
1
ol
S|
0
o
@
8
ro
10
0
H
[
=
g
rok
O
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DL SOICIHEZTEZHEIFT(ZR2EF)

‘moov’ box & MPU &0 EE&= box =2 FT 229 g0l 022 AFHE MMTP
H3le2 MBI ‘moof box2 010 2= ‘mdat’ boxl dlde= FT ZE9 gi0l

12 &8 MMTP M2l 2 MBS0 ‘mdat’ box2l NAL (Network Abstraction Layer)

S22 FT 2E9 g0l 22 £d&& MMTP MaleE MEECCH otel NAL S0l 2 i
ol&rel MMTP malez2 HHEstE = UM, 24 0142 288 NAL S0 otute
MMTP IH2!C2 &&E =+ UL

video data ‘ CVs

NAL Unit ‘ NAL Unit ‘ NAL Unit ... | NAL Unit
header of mdat box
MPU ‘ ftyp ‘ mmpu ‘ moov’ moof mdat ‘ moof I mdat ‘
K i W5 a5 i
MMTP Packet o il i i i
[V (¥ [V [V [V

(08 5-13) MPU Ol =& 0ICIO D18 MMTP TH2! 32l O
5.56.1.2.3. I3
MPUS2l =Jlst= UTCE & XLote HEABIEZ O/F0HAIMH, O BHYAEEZE =L

HEE=HE JIES2 22 MPUOI Z&tE A B 0ICIH &S2 THMAIZt2 ISO/IEC
23008-1[15] 2 10.5.2 &EOHl Jl=& MPU_timestamp_descriptortil 2/ KIS & Ch.
MPUOI Z&tE CHE OICIH MES2 THMAIZ2 X Bl OICIH ME2 THAARIS 2
OICIO 32l composition AlZ2H0l Clot0d AHl&t=ICH 2F OICIO &=2 composition

AZtE 4Gt 2-E ISOBMFF [22]HES [HECLH,

i

5.5.1.2.4. Locally-Cached 28 = N &

MMTPJI AE2IY d&E= <ol AHEE B0, locally-cached ZE == ROUTE
Z2ESS AMEotH MSECO I &S00 0IFHXIl &0l EFOT so IR
OIEIOIOIE = Olel Z2EZHM =800 MdEZ/[CDD IJH™Et. EFDTE  S-TSID
DHOHEN ZSEENH MEE0H, 0l S-TSID ZHOAHEE & =06t)| At 2Rt

M2 = MMT USBDQ routeComponent Qie|HEZ MY =},
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OHLSOICIHEELHER(Z2HEEF)
g

ROUTEZ &®&E locally-cashed AlHIA Z2HEHI=O THAM Al2t2 MMTPZ dASE

MPURLS SD|3E ol BtEAl UTCE &EXdt= EIUAST 2 M| f0FSHCY.
5.5.2. dl0|BEIE (Ys2U/BREHCE) MSE
5.5.2.1.ROUTE/DASH

ROUTE/DASH AlIAE! JIgt Gl0IBelE MHIA &2 S I BEZ 0IR0HE =+

UL R B 2E= 552 1.120lM £2ot= Ht2 201 ROUTEE S& &8Y &85
TEHER HTTPE S& QYUY 85 FEUEZ 0F0HAH, BEHES2 2|
CHE E=R0ICH & B ZE= 5521 220A £Eol= bt 20, E2EHEYS
SoHAME MHIA BEZHESO| 88&H=E 2EZ o] JIsfle SO 2R ALl
S ot = UCH a) 552.1.21E0AM £Hot=s HIk 201 RE FZUED
SB2CES SHARE MEZLE b) 55212280 M HHot= Hiet 201 &9

A0l 2Jts8 AEIF (0 =4&DI12 0l M0l hand-off AHUAM 2=

CE S§f MaED, CA 2202 MY £ = F0/0H

5.5.2.1.1. al0|1EelE BXZHUE =I5t
(08 5-14)= DASHEO0IHE UWOHAMS Z&sYN S2EWHEE S dSEHeE
ATHES S U U SII5 LS TAGHD UL
UTC Source UTC Tick Delivered via PHY or PHY and Trans
port Local UTC
e.g. GPS Based » SIS
Time Server
Y MPD and Y
Broadcast Broadcast | N Time Aligned Time Aligned
g;c;ild52i:’z: » File Transport » File Transport Media CD(?:; t—Compressed » Codecs ——»  Media
X Packager Reciever ’—> Media Samples / Pixels
|
Media
and MPD

(8 5-14) ROUTE/DASH dtolEelE =D1at
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K=ttt
DS 40|12 20l e 2 UY9=E SZEWMEDL gEE FER, =4tD|s
BZEHEE Sol ZEUES 0ICIK OOIHE Y220 WEH 2sg = UL

defl, g8 S8JIs 20 2 EZLMEN HEE AIIE ol EZCUE S
ZEUED Y& ME ZEUEELC UMY fS(avalable)diXES HFE £ UL
pS| A
-/ T

£35] olds &2 0l2l MAE (non-live) 2E =2 B0 ZSO0I5HA

HHE S <8 S& N2 &85 250 Met 42t G2AH 0IR0 &G EEE=Z
HdEHE MIOAHES Z2 MPDOUM HME&E= timelinell et 22 AIEN 2A
SEEIM, presentation timeltXl HIH0 OIS EL YSLLIE MEEE= AIOBES
ZS AIAE C20 220 ek =4D10Ad Mel&l, Ol ==41DJ]= decoder stallOlLt
buffer overflowJt & 0{LIX S MESH A2l MIOHEESE HMcelotto Ct.

c
T

B2
o

55.2.1.2. B2t H©

OF

5.5.21.21. EBE=Z2L

mlm
ol
p'y
x
o
|>
oy
H
i
Im
10
Jn
ox
P
OF

0l 2= Xl&fot UHDTV &5 MEIAE OlFes 2= ZFEUESO EZEWME=Z0E

N85 T OOF ofd, HSU2 Soll ds88H= TEYUED}L gl ER0ICH 0] 2EEHM=
54180 A &HHS User Service Bundle Description2 <deliveryMethod> &2|HE Q|

ot®l  Ae|HE=ZM  <unicastAppService>2t  EIHot1]  <broadcastAppService>&=

55.2.1.22. HUSZUNAN EZEBMEZROZ 9| Hand-off

r

0 2== 0Is€ 4|2 ER2 &0l &It A

Hog S s HoHS W,
EZEEZ AIGHH KMBIAE =4lots &&= Zethh 0l 2E0AM= 54120 A
&AHst User Service Bundle Description2 <deliveryMethod> Z2IHES| &t
de|HEZM =< MHIA &S0l CH St <unicastAppService>2t

<broadcastAppService>Jt SAIH Z=MECH. MHIAE 0|12 U5 A5 AZUHESR

SERCHME ML HEUEE AZ A = UCH

4 — LN

5.5.2.2.MMTP/MPU
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5.6.2.2.1. =

UTCOI =0 A ULCH

SN A OICIH OI0IE=E MPU Zoioez MMHZO MMTP mMASFD0 ASECC

SZEMENAM DICIH OIOIEHE DASH MIOHE ROz MAZN SaAEel HTTP
Hetel WERZA HHOIAE Sol HTTP A& &dSECH Ol DASH MPDe=

dEsdez MYEEH, DASH MPD2 URIE= MMT USBD2l <broadbandComponent>

de|HEE Sl Mzt
= |l= gL E Sof 8&s=E MMTP IH2!E HMelotdW O0ICIH GIOIHE =Zot1, O
OICI Oole= &St 00 CZHE Sot CZ2E &M, DASH MIAHE=
SZCHEE S0t 4IEC Bzttt z dEE DASH AATHESl A AlZt2
ASAOZ MEEH MPULLS SJIstE ®lol BFEAl UTCE & Xols EIEAEIEZ
SEE O 0FEHT
Depacketiz-
__DASH MPD> Signaling_|  Signaling N ation of
Message Packets Signaling
messages
7y
I
|
|
L—>
MMTP i —_
—MPUs—> MN_ITP_ MMTP/UDP/IP Modulation —» Demodulation |—»| Depacket- ———>» Media
Packetization Packets et Decoder(s) -1
I
I
|
! I
! I
! I
! I
l |
| | Rendering
: I Engine
! l
I
! I
! I
|
| |
MPD |
__ DASH _ | HTTP | HTTP/TCP/IP__ | Network | | Network | | HTTP | DASH ‘
Segments Server Packets Interface Interface Client "l Client l— 7%7*
I
; L-———utc
|
-uTCcH (

T8 5-15) GHOIECIE MHIA AIAE HE &

5.5.2.2.2. DASHOIl CH8t HIFAMES

Sz dELH= AECIY 0ICI0H= DASH MAHEZ HOHSHE 0 OFetCh.

5.5.2.23. I
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DL SOICIHEZTEZHEIFT(ZR2EF)

|>
Im

rr

El_OI A EH

o —0o

Ol
15|
i

cld 0Itoe sJlst= UTCE &0t soff M3ECH 2 MPUOH
& X BM OICIH ME9 THMAIRYE ISO/IEC 23008-1[15] 2 10.5.2 Ol

"
0o

Jlz=& MPU_timestamp_descriptor0if 2IoH MZ%ZI0{0F &tCH. HTTPZ &M&EZl= DASH
MIOHES THMAIZLZ2 UTCE & ZXol= DASH Media Presentation timelineOl Itct
FOU&XICL DASH MPD= MM &=A JIELZ A B ME2 M Al2HS AL <8t
Z2E NSot00F 8. MPUZ DASH MIIOSHES Zgdlg OICIH Ml Al2t2

DASH-IF [9] Z20Y 2 [2C}.

5.5.2.2.4. MHIA &=

o
o

LOZ HMELHE=E MPUs = 2AM2 55.1.2 E0 Mt ESEMH, HTTPES
-

Q=0 852 = 2AM2 55.2.1.2 Z2= [HELHL
55225 EZCUEDE AIESls MHIA S
MEIAE 24

OICIO CiOlIeH= DASH MIOHHE "tz ME5=Ch DASH MPD= AIIEE HIAIKXIO
Olof YHsLo=x: MEEM, DASH MIOABHE= SHHQ HTTP AUt UERZ

ol
rr
H
rn
oY
Hl
i
Im

S0l Z&EZ0l Ot E2tutz dE5E =20

CIEHIOIAS Soll HTTP ME2Z S
6 23 HS Z2EZ

6.1. &3 HSE M

d3 AHEBE2 =22l ASH UERKID AHZE Aol EMdt= AHSOICH (O 6-1)0

LIEIHH HI2E 201 3 HE2 SAUSUHAM UHERHI HSUHAHARH =cl HS2=2

CIOIHHE &d&ot, =A=0A =2l HS2ZFH UER/KZA ASMHA COoIHE

HAMdse &3 AsSH =2 AHS2H0l 292 =& B2t

EMoteReE UEHUHARIE, 80l JAHM= otLel BZ2HS ALE6tH OIOIHE
Cl

O
10
Jo
o
o
o
]
N
|0
0
b
2
o
°
Ju
E:l
»y
10
og
2
ol
%
>
H
10
5%
0x
[
Jor
0
0x

A =
=S oA, ZE 238 I3 w8s= =2 HS X2E o =©HE ZUS=F
=]
—/

ol oo Zg=sl == FEE



Receiver

E=

oled
= .

Transmitter

N3 M

(ATSC Link—layer Protocol)
2lE2 ALP Ii2!0|2t] StCH.

AH A &
OO

ol A

=

(=)

Al

ool < BomoS o1 o
o7 ml - = O _\_|o)J '~ <0 Kr
woF o S uwom 2 S <
Gl n = B <
© & B m B o
oT o = 5
[qV]
w3y = Mg o M
~ D i RO RO
= a ° = = i = -
5 = @ SR W il _W_
XN oo 5 =
. . ok 2 = S T =7~ N
2 5 H 0 w = d "o o R m
< ‘B
c = :l 0 O_H _ = N oD _|_”_u BA B.A
- = &I w__ o) o ) = moa ) i
o) b 0oy 5 5 oa = o
H 0 = R < = ™oy S
e W oF oo By ~ ¥
ol = @___._ (= n= " o <
w _ nogp 2 T n W0
9 S5 = D M8l ol Rl
- m N %) 7o = . O0F ™ )
- n”z
2 0 & = m KF o 5 — = B
T ~ = NI (RTINS I S
. n = Gou " ol Tog=E Ki Mo
s R, 5 gy ggE.  F ORE
= 0 —on 3 < X -
¥ g J ) S o Mo s 2 g M
| NI Eal _||,.||_ % N ) :._._ 3 o E.E )
g z o=l = ﬂo ol o M om
F T 80 Rr ! S
L ] = ool W & w o = "
o il o Mo = 1t = O
% W s = m = ) _ RJ
< <+ rr 5 ok oo €W G i LS
s ® ¥ m<TFoUqY = "3
x ol = ol om WD oo RO - -
- s i Jy @ oF MooT O o W bl i oF Ul
= Q = Q 00 W W Ar X Ko ®O = = IT]—E
< < © T ® T oot A ™ ® < ar < = K
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M0 e &
6.2.1.2. 2201 £FstC}.

W3R AHZT WA0 =€ O, 2 =& HAMIAHE)2 Il 01F9
HIERAZ HS HAL0MAME Xt sLet =AUHZ ALP IS 2 W=3t T 00F &L
Lo, ofttel HWERKZ HS 20l 2= Al &

HY A&z 82 T0{0F &tCt.

b
HT
2
o
o
Is]
Hu
HN

H
2]
N
min
o
H
oo
o
]
=]
(2]
o
>
o
]
0

)

S 29 HoZE=E0 25 ZygdE 23 1
2 oldeE W3l 28 XMolE g Z2ES
ZCE Egetth. W3l 282 e &2 IS UERAD HS A== otLte

2123201 2F=0.

6.1.1.2.2HdE XA

ALP= =cl HE2Z O0IH &8s Al 2QBWEE AN =€ = UL 2&HGHH
6.1.1.2.1210 6.1.1.2.220 22 IP I TS IH2!0l CHoll &=L

6.1.1.2.1. IP 2HdE HH

P 3l 1E o ZUs XX 2PHH0I s Sd SFUAN 2= o=
2= 25 30E =EREY = UL ALPs IP IH2A! dIHE Y=ot &S

ALP= MPEG-2 TS M3lEs S&8HLZ dE6H)| 2ol s 22 2HdE ZHa

Jlss HMZ8tC. ®M, =J| HI0IE(sync byte) HMH= 2 TS M2! OICH 1 byte2
QHHEEZ QIHCH SM, S(null) TH! HMH JIHS 188 bytes 2 null TS MAsSS
M = LA=E0HAM HEL(2)E &= JAT= &0 KRS =2 2 ol MAH IOl
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DL SOICIHEZTEZHEIFT(ZR2EF)

N

0

=

6.1.1.3.A12€8 &S

ALPUIAS] AIDEE 2! EOWE 3 HS AIDEHO HE5= fof 2T
23 6.2.2&80H H2FE L.
6.1.2. AlAEI AX

a > - N N

\ Link Layer Signaling ] ‘ 1P ] ‘ MPEG-2 TS ] ] Future Extension

< N BN . VBN Y

ALP IP Header TS Overhead
Compression Reduction
v v l v
Encapsulation
\ 4
ATSC 3.0 PHY
L /

(08 6-2) ALP 222t CIEHHIO

>
iz
Ju
H

(08 6-2)= ALP X 2t CIHHIOIA EEEE E0HECL
ALP= IPv4, MPEG-2 TS St &2 UE®

L
=
0

1o
=\?=|
Y
N
o
1
I
n
rr
[m)
m
C

c
S

extension2 ALPS QUHEOZ AN &F JIsd Y= UOE A KN} Z=EES

Jtel2ICh E8 ALP= S3 IP AEE S 22 AE2 O

HNEE Z&ol= &3 HE AlDgd Zoiy gtHs HOISHH. (O 6-2)= ALPIE
J

Ct2st ol 2= HA ghelss HAd 88 g8 =0

ALP TH2!2 (0% 6-3)d 22 RXE JIACEH 8 JHel ALP TH3!E olltdet dIolH
payload)2 Z2A=CH ALP IH3! dldes &4 J|2 ol (Base Header)E

ZEGIH, Jl= st Mo 220 mel &I dG(Additional Header)ES Z&E =
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DlHetS0ICIHEET Y E—’-E(E-E—E-E—)
r

UCH MSEHA =Z 6l H(Extension Header) &M 2= I o6llGI2 Ze)

|J
ruE
EH
=

Header Payload
Base Additional ?'F)et;%r;?_l
Header Header Extension

(08 6-3) ALP IH3! o

6.2.1. ALP IHZ! &=3t

6.2.1.1.712 ald

ALP TH3! M2 I8t JI2 o= (28 6-4)0 2EHX=0l HSH 2

Jl= oltd= 2 byte2l UFE Z0IE JHNMH, Ol ALP IHA! dlCe =2 ZO0l0

o & etCh. ©F, packet_type 2t0l "111'¢l Z= 0A0IH, 0 20 UoHA, &3S
AE 2XE 6.2420 £

A
i
M
N
O

Length (11b)
=0 | HM
(1b)
" Additional header for
=1 g (L) : single packets
PC
(1b) i
=0 i Additional header for
i () segmentation
S/C
=1 |(1b)
" Additional header for
=1 e (L) concatenation
(08 6-4) ALP TH3! VEE <8 JI1=2 ol =X
ALP TH2!Q| HIE AEY 2 2 HE HBH2 <HE 6-1>10 1 OFcHOl LIEFHCE.
<H 6-1> I3 ¥=ESIE s dld 28
Syntax No. of bits Format
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DL SOICIHEZTEZHEIFT(ZR2EF)

ALP_packet_header() {
packet_type 3 uimsbf
payload_configuration 1 bslbf
if (payload_configuration == 0) {
header_mode 1 bslbf
length 11 uimsbf
if (header_mode == 1) {
single_packet_hdr() var Sec. 6.2.1.2.1
}
}
else if (payload_config == 1){
segmentation_concatenation 1 bslbf
length 11 uimsbf
if (segmentation_concatenation == 0) {
segmentation_hdr() var Sec. 6.2.1.2.2
}
else if (segmentation_concatenation == 1) {
concatenation_hdr() var Sec. 6.2.1.2.3
}
}
}
packet_type — 3 bit ZEEZA ALP I3!22 W=SIEI MO 48 HOIHS JIE
TZ2EE =22 A KE <E 6-2>2 Jtel2ith <E 6-2>9 2 I3 KE2
MPEG-2 TS TH3lE2 HQdtldeE <HE 6-1>2 AIE0t0 ALP IHi3lez d=SHEICH
MPEG-2 TS Ii2l0] =3t El= B packet_type gt0l 111701 &0, &N ==

6.2.4 20 &=Lt

<H 6-2> Packet_Type Ol Uit &=

JF
BA

packet_type Value

Meaning

108
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DL SOICIHEZTEZHEIFT(ZR2EF)

000 IPv4 packet

001 Reserved

010 Compressed IP packet
011 Reserved

100 Link layer signaling packet
101 Reserved

110 Packet Type Extension
111 MPEG-2 Transport Stream

310l E&&Al 2 2= M3AS A42CH, O U3 25= header_mode Z2&2t=

N = e = FAN—R=| = T =
IH2lel dR2(2E)E &AM, 1 U8 EZE= segmentation_concatenation
ZCEeot= As JtelzIth
header_mode (HM) - 1 bit ZEEAM ‘0’2 & T2l CHEE =Dt sIEHIE A0 ALP
IH2'ol HIOIZ2E Z0I1JF 2048 bytes 20+ L= AS JtelzlCh 1’2 & T30

st =Jb dld(e.2.1.2.1 Zol HE)Jt ‘20l(length) ZE& B2 O30
EMettte A2 Jtel2ith. 0 20 HOIZ2ES Z0l= 2047 bytes 20+ O
A0/E2 d8 JIsS0l AI2E = UG 2E8 A4, dd =& S). 0
Z & = payload_configuration Z2Z2| g0l ‘0'2 MHOICH =IHSHCE.

segmentation_concatenation (S/C) - 1 bit Z=2A 0’2 H

TEE  HA(MAME)s  ZEgotn  JAedH WA 2o 28 F=ot
olti(6.2.1.2.2 20l &H2&)Jt "Z0l(length) ZE Hi2 OS0 ZMetts AS

‘20l(length)’ ZE& HtZ2 COs0H ZMstthe HS  Jtelzith. o Z2te
payload_configuration Z2E2| gt0l ‘1" IHOI2H E=IH&SHCH

length — 11 bit 2EZ2 A ALP IH3! HIOIZE2| HIOIE &< Z2O0I0A ot® 11 bit E
LEEFHHCH. =Dt Sl0l  length_MSB Z &0t EotH, ‘Z0l(length) EE&=
length_MSB Z =2t &XXI1, HOIZ=2 AX &AM 20l2 LSB 20| L.

Jt

i

{2,

o

st &2 4JtX Eefel W2l 240l Jisotth. =t ot gle ¢

0l0
ke
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DL SOICIHEEZHEE(IEHE
g = 2 IH2!, =2« Wl OHNe=z Zgel 2! 12l ALP I3!S
oltl Z0l= Jl= ot FIt dltE 4ots BES2 LS Sl EE2 HAIED

<X 6-3> payload_configuration (PC) Z2&E 2t}

&H olE Z0l

PC Meaning Next Field |Additional |Additional Total Header Length
field Name |Value Header Header Field |(excluding optional
value Size header)
0 Single packet [HM |0 - - 2 bytes

HM 1 1 byte Length_MSB |3 bytes
1 Segmentation |S/C |0 1 byte Seg_SN, 3 bytes

or LS|
Concatenationis/c |1 |1 byte Length_MSB.|3 + [(Count+1) x 1.5]

HOM [] Ao EASHCH
ALPE & TH3!(0-byte HIOIZE)S MAMGHA Z=Ch 22 |12 olHetE 4=
S THAQ length 2E, length Z2E2 length_.MSB ZEQ| Z2&oZ HEE HOIZE
2 0], el component_length 2&E= 0" g <A =0
6.2.1.2.FJ} 8l
3K |KEO =1 oo "0 =Y 22 /st =JF dlde= 6.2.1.2.1&, 3!
=2 fst FIF old= 6.2.1.2.2&8, WA Zg=2 st I dHe= 6.2.1.2.320
A AHECH
6.2.1.2.1. & 3!
ool I3ls 8 FIeld= header_mode (HM) = ‘1'¢l 2018t =IWSHCH ALP
I3l HOIZE 20|t 2047 bytes BCH AAHLE A& ZHEDJL AI2E [ header_mode
(HW)= 1'2 &F&0 ¢« mals {8 =IF6ldes (A8 6-50 20 &CH
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OHSYSOICIHEEZHHE(SREE)
Length_MSB R [ SIF |HEF
(5b) (1b) [(1b)|(1b)

(0% 6-5) = TH2IOI CHst =Dt 6l =

Ce W3ls g FIt oo =0 2 2E S22 <H 6-4>%2 1 OtcHol €0

Syntax No. of bits Format
single_packet_hdr () {
length_MSB 5 uimsbf
reserved 1 bslbf
SIF 1 bslbf
HEF 1 bslbf
if (SIF=="1")1
sub_stream_identification() 8 bslbf
}
if (HEF =="1") {
header_extension() var Sec. 6.2.1.3.
}
}

length_.MSB - 5 bit 2==2 A &M ALP Ii2!2 &M HOIZZ= Z0/2f MSB HIEES
Jel21, HolzEel &M ZO0IE AHLtstIl 2ol 11 LSB HIEE HE= length
2 SHAL. d85E = HOIZES =0 Z0l= 65535 bytes Jb =Ch. ALP
IH2lel HOIZESl Z0IJF 2048 HIOIE 20 HOHAH ALP IHAI0 &EH GIEHIt

SIF (Sub-stream Identifier Flag) — 1 bit ZE2 A ot AEE AEE A8 A& GIHIL
HEF = Ct= 0l EMot=XIE Jtel21C. ALP IH 20 0l A
sub_stream_identification()0] &{2™, SIF ZES&= 00l ECh AP IH3OIA
sub_stream_identification()0l U2, SIF & ‘1701 ECh ot AEE Algsg

?let 48 olti= 6.2.1.3 Z0lA XtAlol £&H=L

111 FBMF-STD-015
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HEF (Header Extension Flag) — 1 bit 2 2K ‘1’2 0lci SHE 9 = &
IO EMetthe 212 Jtel2Ith ‘0'gfe & GlICIE EMolA &%es s 2AS
Jiel 21 CF.

W2 2gs st =IF dltd= segmentation_concatenation (S/C) = ‘0'¢l A0 2t

EECH 0148 =0t dld= (O 6-6)0 20 &L

S flg =t ol 220 2 2= EE2 <H 6-5>2 1 otcHol 2=

:F:|
Yy
ML
o

<E 6-5> I EEES 98 =Jt dlH P2

Syntax No. of bits Format
segmentation_hdr() {
segment_sequence_number 5 uimsbf
last_segment_indicator 1 bslbf
SIF 1 bslbf
HEF 1 bslbf
if (SIF=="1") {
sub_stream_identification() var Sec. 6.2.1.3
}
if (HEF =="1"){
header_extension() var Sec. 6.2.1.3.
h
}

segment_sequence_number — 5 bit 2| unsigned integer 2t JIAIH, ALP IH3!0| &5

S0 2 MA(MIOAHE)S =HNE Jtel2ICh L= W20 st H Bl NOMHES
A2 ALP IH2!9 oY ZE g2 '0x0'2z2 ZFE0. 2E&E 28 W3lol =ot=
2 NI E Dt =2 (tH OFCH ol 2C e A SItetth
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DL SOICIHEEZHEE(IEHE
segment_sequence_number 2t0l  ‘0x0’ [, last_segment_indicator = ‘1’2
HEHGHA Z=C.

last_segment_indicator (LSI) — 1 bit ZE2Z A HOIZZ0 A2l MOHEDI} &= D32
OHXIY AIOMHEY Z2 1" SFEC. 0’2 0Ky AOHEDIL otllets A8
Ol 01 8tC}.

SIF (Sub-stream Identifier Flag) — 1 bit £ JiXIH, ot® AEY AEHZ <8 A
st HEF  EZE ol EMot=XE  Orel2t ALP  THZ!  LHO
sub_stream_identification()0l 8l &¥< SIF E&&= ‘0'gt=2 Ji&ICH ALP IH2! W
HEF ZE S0l sub_stream_identification()0l &Mot= B2 SIF &&= ‘1'gtS
JHEICH ot AEY AlEsS 8 A G0 CHol 6.2.1.3 20l XAl & HECh.

HEF (Header Extension Flag) — 1 bit & JIXIMH, ‘1’2 ALP 32 &= 0l &&ES
fIEt =Ib ol S0l &€ 6l X0l EMet= 2 Jrel2Ith 0'¢te &
ol &0l EMGHA &= Che XS 20|80

6.2.1.2.3. {2 2¢&

2! 22 <8t FIb dld= segmentation_concatenation (S/C) = ‘1"l Z L0 2t

ZTSHC ol48t =t dlltd= (28 6-7)0 20 &L
Leng(E‘hb_)MSB %lér)]t (SII:) Component Length (12b x count)
(08 6-7) IH2! Z&0l st =0t olld &
2! 2= st =t olHe 20 2 2E 82 <H 6-6>10 1 Ooteffol &L

<H 6-6> IH2! Z&2 It ol 22
Syntax No. of bits Format
concatenation_hdr() {
length_MSB 4 uimsbf
count 3 uimsbf
SIF 1 bslbf
for(i=0; i<count+1; i++) {
component_length 12 uimsbf
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Syntax No. of bits Format
}
if ((count & 1) ==0) {
stuffing_bits 4 ‘0000
}
if (SIF=="1"){
sub_stream_identification() var Sec.6.2.1.3.
}
}

length.MSB - 4 bit £ JtXIH, ALP IHZ! HOIZ&E Z0l2l MSB HIEE Jtel2ICh
HOIZ2E2 = 20l= 32767 BIOIEO0I|LC.

count — ALP TH2!0ll &= 28 A S2 =5 JtelII0H, ALP 20l Z&&= W2
=0lN 2 E B gts AHFSEHCH MetM, StLtel ALP IH2ILHOl Z&EE DH3IS<
H== 4 2H0I04, ZICH 9 OHOICH

SIF (Sub-stream Identifier Flag) — 1 bit £ JtXI0, Gt< 2l Ald
ol iJt OFXI2 component_length & F 0l &Mot=XIE Jtel2lCh ALP IH2! LH Ol
sub_stream_identification ()OI Sl= &2 SIF E2&= 0'gt2 It
HEF ZE S0l sub_stream_identification()0l =XHote d< SIF Z
JHEICH Gt AEY AldEs <8 8¢ 60l CHol 6.2.1.3 Z0l XtMISI & & L.

component_length - 12 bit £ JIXH =2 D39 202 Jtel2ith. =2
component_length = HOIZEW &g BZUHE IH3I=sl sSLs =42 = XM,
OtXIs SZEHE I3 st g2 Me=ICH component_length 2&9 £&=

(count+1)0| ECH. ALP GlIGJF &% JHS component_length Z
0Kl 2 component_length 2= CIS0l 4 2l stuffing bit('0" g8t &&)JF =W &L

6.2.1.3. 8% alC

ALP THZ!E =Jt ol X2 ZE = otLtol 2ol AIDEd € M &8 6l &
ZOHOl ool =& E & UCH SIF SHIIF €3EH, It o= <HE 6-7>0 FAIE
sub_stream_identification() ?*ZXZ Z&stCt. HEF ZJF £3&H, I 6l
A2 <H 6-8>0 YAIE header_extension() 2 X&SEHCH SIFRt HEFIE 2%
XM, sub_stream_identification() & F 0l header_extension() 2ZXJI HIZ2&

—
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=AMt =L

6.2.1.3.1. NE-AEH &l&

~AEY Mgz 9s M= GlHs 23 HUS

x
i

ROLLHDI Sl AtEE L ME-AEEES AlgEdt= O

ChE MHIASE d&EotsE MHIAS AEAZ AMZE &9 HS AESW oig SID 8t

o

S0l ALH, =IOt olltiet J5 ol =& ALOIO SIDIF Z=XHetCE

Syntax No. of bits Format

sub_stream_identification() {

SID 8 bslbf

}

SID (Sub-stream Identifier) — 8 bit £ JtXI4, ALP TH3!0Il CHEH MB-AEZ AlEHZS
Jiel21CH ook M8 GBIl &0 JUCHH, SID= =1 ol A8 ol & S2H

FIXIetC
6.2.1.3.2. ol &&

o &= &= AES Sl =#&E ZEE EZEEC MIIS2 Melg = 8ls
=

S o &2 RAISC ol &2 <H 6-8>0 ZoeE ZEsz AL 8N

o
fn
D
X
D
=}
@,
(@)
|3
<
©
D
s}
n
g
o
==
1
m
<
48]
[l

H&E 2AM00A

<H 6-8> ol =& =

Syntax No. of bits Format
header_extension() {
extension_type 8 uimsbf
extension_length_minus1 8 uimsbf
for(i=0; i<=extension_length_minus1; i++) {
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Syntax No. of bits Format

extension_byte 8 uimsbf

2t 2ES9 A2 F2= Oteiet &L

extension_type - 8 bit £ JIXNOH <E 6-9>01 et header_extension()2 |2
Jtel2ICh extension_type 2| 2t0l user private HRI0 U= B, extension_byte
OoIEH= 8 28l et 018Jts oLt

<H 6-9> &% REsS fst ZE g
exstension type Meaning
0x00 ~ OxEF Reserved
OxFO ~ OxFF User Private

extension_length_minus1 — 8 bit & JtXIH, § 2= extension_byte 2| 202 C+ GtLE
2 gts Jiel2!IC.

extension_byte — header_extension()2l gt HIOIEZ LIEFHCE.

6.2.2. AIOJEE =3

= &

o

2| 3

1]
x2
Ol

AdEd EE22 ALP IH3lgt Y= &Fsthh. JIE s
100'2 AlIdgd m2ls Jtel2!Ch

(08 6-8)2 AlQgd EE

S

packet_type Z2&

i
40
o
i
S
el
@
i
e
0o
rov
>
—
0
:F:|
Yy
1o
-
P
I
HT
L4
gl
Q

ALP THZ! ollti=Bt OtLlct, ALP WH3lE 2JHe IE- AldgEd EE=
o2t AIDEE OIoIEH-2 24EC0 ALP T2 dlH0l= ALP AIOE

20l Zgotl ULH

o
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Length (11b) Additional header for ‘

Signaling Information

Length (11b)

segmentation Signaling Information

Additional header for Additional header for
il (1) long packets Signaling Information ‘

Additional header for Additional header for ‘

Length (11b) Additional header for Additional header for
. concatenation Signaling Information

(08 6-8) ALP AIDEE WA 2= (012 a2 =t o)

6.2.2.1.A1188 HEE & FOt dl

AOEd HBE 8 I ol signaling_information_hdr() & 28 ZE AH2 <X

6-10>1t 21 OtcHOil LIEFHCE.

<H 6-10> AlO8E 29 It 7=

Syntax No. of bits Format

signaling_information_hdr() {

signaling_type 8 uimsbf
signaling_type_extension 16 bslbf

signaling_version 8 uimsbf
signaling_format 2 uimsbf
signaling_encoding 2 uimsbf
reserved 4 RRRRN

signaling_type — 8 bit & JIXI, <E 6-11>0 Al1E8 |8S LIEFWCE.

<H 6-11> Signaling Type & ZE gt

Signaling_Type Meaning
0x00 Reserved
0x01 Link Mapping Table (see Section 6.4.1.1)
0x02 ROHC-U Description Table (see Section 6.4.1.2)

117 FBMF-STD-015



DL SOICIHEZTEZHEIFT(ZR2EF)

Signaling_Type Meaning
0x03 ~ OxEF Reserved
OxFO ~ OxFF User Private

signaling_type_extension — 16 bit 2 A|JZE2 42 LIEILHEH, &AM 282 Al0Q4YE
20 HoEC.

signaling_version — 8 bit 2| AlJYa HAEZ2 Ji2l2ICE signaling_type ZEZ AMYEE =
AJE 2 HOoIEHS HAEOl & =

ol

M OtCH 1 & =Jt ot0H, =ICH 2ol
MHolls 09 222 =0+ 2L,
signaling_format — 2 bit € JIAIMH, <E 6-12>0 A& HIF 201 AI2Z& dloIeH <

mot=s Jtelzlch

<X 6-12> Signaling Format 2 2 & gt

Signaling_Format Meaning
00 Binary
01 XML
10 JSON
11 Reserved

signaling_encoding — 2 bit 2] @12 &E/et= ILOHE HA|SHCE signaling_encoding Z &9

= —
DE ZPS <E 6-13>0 LIEFHCE. signaing_format 2 =2} Binary('00°)E Ji2lZ M,

=

signaling_encoding 2 ‘0022 A&AA&IC}.

<E 6-13> Signaling_Encoding &l 2= 2t

Signaling_Encoding Meaning
00 No Compression
01 DEFLATE (RFC1951)
10 Reserved
11 Reserved
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Il diHeE g5 MY Qe =) TZ2EZ2 TH3! |KES ALPE S8t &2 326D
st JIYP S H3aot)| ol A&l A |8 SHEES <HE 6-2>0 H2E Hiet 20l
Jl2 olltHe packet_type 201 “110°Y St AIZ=CH (O 6-9)= =t dlHE

et A =& &2 ALP IH2! 222 2 ECH

Length (115) 1 M e deen |

Length (11b) H Addiﬂ%gaé)ggfgtir or H Adqu;ir?g?ilx::ﬁgiﬁ:\for ‘
Length (11b) H Addistei!c;rrlsle:;at?;‘r for H Adglj)t/i;:?flx::sgiz;for ‘
Length (110 | it | Typa peensen |

(0" 6-9) 2! =& && X (012 dld2 =t o)

<H 6-14>= |8 &S st =II ol type_extension_hdr() *EXE B =L},

<H 6-14> ®E =& I} dd =2
Syntax No. of bits Format
type_extension_hdr() {
extended_type 16 uimsbf
h
2t 2Eo dEE2 Us &0
extended_type — 16 bit £ JtXI, ALP I3!S HOIZE0 A ZZ&EZ OlLE T2
S22 JtelZlth 0l EE&= <H 6-2>0 0/0] 39E oY Z2&=Z0[LE IH2
FaS ?of O0I=ZX 2= HOICH 2 2A2 BHEUWM Z2E extended_type a2
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<H 6-15> &% RE2 <& 2
extended_type Meaning
0x00 ~ OxFF Reserved

6.2.4. MPEG-2 TS IH3! &=3t

2 M2 MPEG-2 TS (TS) IH2lS O ot= ALP IH3! WS AYSitt, =, J|=2
ol Packet_Type ZE 20| ‘111’¢l HLOICH O= T
malez MAE £ QUCH TS WA == NUMTS ZEE Sl AIQE S0

AlP= && s&2 =01J] ?lof MPEG-2 TS 2BdlE 24 JIES MI&tCh 2k TS
=

w
:::|
Py
in
rlo
ror
=
lo
>
—
0

IH2lel &1 HIOIE(0x47)& MIAHECH €8 Null 21D SASE TS GIHES MAGH=
& IS0l MBS CH

= HAlEE TIatl <fIch, TS € W2 (PID = Ox1FFF)2 &S Al M2
2 QUCH HMAHE <2 IHAS2 4152 DNP ZEE MM =37E = UL DNP
= 6.2.4.2201 £HECt.

HdE S22 =01J| ®Ioi, SAE A5Fol MPEG-2 TS TH2! o= MAHE = QUL
= 049 AHEXHOl TS IH3I=E0l =AOE continuity counter 2EE ZSJtAIZ [,

dde X BM A2 BEUXL, O ditds2 &85 Al MAHED HOM 2E== 6l

El
1N
rr
i
=
0R0
Q'E
rr
Ll
:F:|
y
=
-
=
0%
rno

HMH JIs0l HELHYU=XNE 2A=0. 82 TS ot MA Jl=2 6.2.4.320
28 =0

OlIE= =Dt ol OICH JI2 GlIEIF 1 BHOIEDE &K, O 22 ALP IH2'9 =&
Z0l= 1 HIOIEOITH. =Jt oot LiEtLlE 0= &M ALP TH2! st Sl Z20l= 2

r

HIOIEDF EICH 2 EEQ MM %2 <HE 6-16>0 J|=¢&tClh.
AHF =0
End of Header
NUMTS AHF
(4b) (1b)
HDM DNP
AHF =1 (1b) L

(08 6-10) MPEG-2 TS IHZ! WE3S ol 2=
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ro

MPEG-2 TS IH2! Y= P2 2F2 <H 6-16>1 1 OtcHoll Jl=8tlt.

<H 6-16> MPEG-2 TS 2| ATSC3.0 &3 HZ W2 oltd =2

Syntax No. of bits Format
ATSC3.0_link_layer_packet() {
packet_type 3 111
NUMTS 4 uimsbf
AHF 1 bslbf
if (AHF ==1){
HDM 1 bslbf
DNP 7 uimsbf
}
}

packet_type — 3 bit £ JIXIMH, <H 6-2>0 Hol= it 201 g W32 Z2ES
SES Jt2l2I0h MPEG-2 TS TH2! =350l UM =, ‘11172 gtsS JHEC
NUMTS (Number of TS packets) — 4 bit £ JtXI0, ALP TH2! HOIZE0 Z&&E TS
H2IS9 H=E Jtel2ICh. StLe) ALP oHOl =ICH 16 JHS TS IH2!0
ACH. NUMTS = ‘0’2 ALP IH2!Sl HIOIZZ=0l 16 JHSl TS IH2I0l Agltts A4S
o|0IetCt. O 2, NUMTS & 2& &t =
SH, NUMTS ="1"2 & JHS TS IH2
(Additional Header Flag) — =2t dl(d 0’2 I a4t
P A JtelIth 1’ I I oot Jl2 ol sl
= 2 ofelzich, ot @ TS IHA0l AHMEHAL TS 6IH =0
P
TS IH3! =35t
1’ <
HDM (Header Deletion Mode) — 1 bit & JiXIMH, TS Gl HMXAHIL HEZJ=XE
JtelZICh 1’2 6.2.4.3 Z0ol JI=E U2 old HMA JIg0l HgZACls AH0I0,
‘0’2 TS ol MA J1"g0l HELX £gACsE AS Otel2lCh

rn
in
ro
O

Mo
e
oo
[e]]
I
$Q
aQ
rir
Y
o
10
=
ol
a

S
I
=
Ql
o
|’\U
[w]

AH

g M
(W

[=5
(@]
Im
9

rr

4
rr

pal
o
a0

1
00
o
e
O

I_EI

Hel 22 A4EH, AHF 222 g0

1]
40
ron
ron rlr
O 4)1'
Qb
Q@
rr
[l
alo
1n

0¥
2
Iy
=

=2

e
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DNP (Deleted Null Packets) — 7 bit & JtAIH, ALP IH2! 0l HAHAE & TS IH3!9
=2 DJt2|2ICH =0 128 JHel € TS 20l MAHE £ QUCH HOM = ‘0" 0|2
i

DNP = ‘0’2 @, 128 J§o & W2I0l MHEUCHS A4S JH2I2ICh HOM = ‘1" 0]
DNP = ‘0'Y M, MHE 2 200l Ch= 242 Jt2l2ich 1 2 DNP o 2
USS SUsH K40 g HASR AAECH KIS SU, DNP = '5'= 5 el <

20l MAEAU= 2= 20l

TS IH2!S ALP IH2!Sl HIOIZE0 A= M, 2 T2 AIZQI SYNC HIOIE (0x47)=
gtal MAECH MetA, ALP TH3!2l HOoIZ2E0 &8 MPEG-2 TS W3!l2 Z0l=
187 HIOIE(R =2 188 HIOIE)Jt &L,

0o
0z

FloiA & 2SO0l EME
I TS € W=, TS WA PID = OxIFFF)0I MHE = U

HAE 8 IHASE2 =AM JIEN fIXI#ME HEs 9

Pl
!
n
[
=
Y
o
2 K
0+
==
Im
0
o
HT
0
ol
kJ
0
@)
D
m
0o
|-
e
Is!
02
et
o
I
0]

Ol2=01 &I ol&™ol A HAH=E & M

OtCH gt= SItetth. Ol=, g5H0 Rsst TS IH2!IS01 ALP IH2!Sl HIOIZE=O0

o gt0l Zd =l ddE ALP W20l =2l HSsS2=2
S

OlE M, 2 ts W20l

2 IH2lel FR &M 2 M2 w88 HALZAN Z=otd Os ALP IH2'<2
HOIZE0 d=steElCt. 22 ALP THA!2 X ASH & el RE8H TS M3lS Z&oi0F
StCt.

(028 6-11)2 &8 WA MAHI} =HE JFRE 20HECH 0 KoM, & ALP A S2
HOM = 0" Ol2 AHF = "1°0ICt. = BIM ALP IH2!O0IA 8 JHSl & IH2!0I S JHE
s&st TS W3IS0l ALP mMale=z A2l &l HMA=C. IO Os D20l E

210122 ALP IHZ!2 St=0 X DNP Jt2HE=E 022 MEFECH MAE ALP
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[
=

IH2! olti= NUMTS = 2’2 DNP = “1'0ICt. & BIW ALP IHAOIA 40HS] TS IHA
A HOl & JHel € W20l ANEEZ & HE ddE ALP 2! dlti= NUMTS =
‘4’2t DNP = ‘2'0ICt.

| Input TS stream |
Null packet TS packet TS packet ‘ ‘ Null packet ‘ Null packet ‘ TS packet TS packet TS packet TS packet
X 2 X
Null/packets deletion
NUMTS =2 NUMTS =4
y DNP =1 DNP =2
ALP Header TS packet ‘ TS packet ‘ ‘ ALP Header ‘ TS packet ‘ TS packet ‘ TS packet ‘ TS packet

-¢———ALP packet——— P -——— ————————————AlPpacket——mMmMm P

(02 6-11) Null TS TH2! I o

6.2.4.3.TS W2! ol MHA

S W2I=0l 290 Olatel HA=HOI TS WA=
=0 ZeE M, SAS0HA ol MAH JI8e 8 ALP I2lol 8- X 2=C0
ZCE o MAI =dEA=s NE LASC TS ofltd MAI =dE <L, HDM2

H2! ol HHIE Lot ol 20=CH 0 0, Al JHel TS

ZCE DX NUMTS = ‘4°0ICH AHF = ‘1’2 & &35t HOM =
17 W DNP =02 &FEC =2 R UM 2! didE 086t =AU
continuity counter& ZJtotH A= 3! dICE =& &tCt.

- Input TS stream -

<«——TS packet———p

‘ Header ‘ Payload ‘ ‘ Header ‘ Payload ‘ ‘ Header ‘ Payload ‘ ‘ Header ‘ Payload

X X X
N i

TS header deletion

< < v > I
Header ‘ Payload ‘ Payload ‘ Payload ‘ Payload

ALP Header

- ——  AlPpacket— P~

(08 6-12) TS ald A o
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DL SOICIHEZTEZHEIFT(ZR2EF)

P ol 2= e 2A ol 2=(ROHC)H JI=8HCH K& I UHDTV 282 HES2
E42 125tH, ROHC ZdY¥RIA= RFC 3095[24], RFC 4815[25] 1ecl1
RFC5795[26] 01l J1& & &gd 2=(U-mode)llA S= &HCEH

ROHC ZdlgdRA0AME S+ 6l &5 Z2M0| ZECt 2 I2Mg2 Z2ES

ron

X &doll, TZ=2meY AlEX= IANA(Internet Assigned Numbers Authority) Ol
Olol EEECH XAL UHDTV 25 MHIAMNA=E ‘0x0002 2=
6-17>2 XA UHDTV 25 AMHIAS 98 ROHC ZZ2Y S22 B EC.

<H 6-17> X&' UHDTV &&= 218 ROHC Z2 1

Profile Identifier Profile Protocol Combination Reference

0x0002 ROHC UDP |UDP/IP RFC 3095, RFC 4815

ROHC Zdigds 2= 2! SRS Qo) /A8t MHES ZFsthh Xlat
UHDTV && WM PLP= ROHC ME0 0HE ZI{OF &Ch. 422 CiIDE 2 PLP
OtCt &= 22| aiOF 8tCt. ROHCOIA 2 -HE& 30Xl CID ds E9 & &= ULhH
small CID, 1-byte large CID, 2l 2-byte large CID. 0l 24 =0l small CID2t 1-
byte large CID2 Xl&It UHDTV &&ES <ol A& L

DZ2ES zHSE <ol ROHC ZYLKIARH O I8 IHA ES%U2 AFEZ X
2 =Ch.

ROHC MY - ALP ZE2EE2 Y JIssS HMBotAl =0 deflt X&I UHDTV

|2 BHE W22 0 S&= XN, tetd IHE JIs2 ROHC

ROHC ZelZAde 2 ME0 &=JI2 &= okl At0l2l 2EAE AEE HSlots
-4 IW2A0IeE Fosttt. Xam UHDTV Zs0M 2=J/= 0 Htet
of

M0 Al DEd 828 d&etlt.
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DL SOICIHEZTEZHEIFT(ZR2EF)
—
—

MAX_CID - Ol Iet0le= 2=I10l 2o Ar=2&l= = CID 2t0ICH. gl otetol e
6.4.1.2 H0M &= RDT (ROHC-U Description Table)2 max_CID ZZ=0 2ldH
Adgd =0

LARGE_CIDS - 0| Boolean mtctOIEH= CID #&= Zc&Ch 0l LietOIE It
‘FALSE'OI®H, short CID Ot Ol HE 0l AF=EICE Ol Ttet0lE 2t “TRUEOIH, long CID Jt
o X0l At==Ch X&u UHDTV &S0l O Iet0le= RDT 2 max_CID
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LMTIOF PLP 2 MEE M, H0T O 52 =JI2 Bt= MEE00F &t SLTS

(O8 6-19)= &% AHSH 2cl HS AM0I2 3 HEH Ue HE 2HE0. IMT=

'/Upper Layer

Multicast Multicast

ALP IP Address / IP Address /
v Port Number Port Number
IP Header
Compression
Context ID
(CID) \ 4
Encapsulation Encapsulation
Sub-stream ID| |Sub stream ID
(SID) (SID)
PLP_ID
PHY 4 ) 4
Ve ™\
PLP

(0% 6-19) StLtSl PLPOI CHEH &3 OHE Ol CHEH O
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<H 6-18> LMTE &&ot= ALP IH2!2l =Dt ol

Fields in Additional Header for Signaling No. of bits Value
signaling_type 8 0x01
signaling_type_extension 16 OxFFFF
signaling_format 2 00
signaling_encoding 2 00

<H 6-19> LMT 2
Syntax No. of bits Format
Link_Mapping_Table() {

num_PLPs_minus1 6 uimsbf
reserved 2 11’
for(i=0; i<=num_PLPs_minus1; i++) {

PLP_ID 6 uimsbf

reserved 2

num_multicasts 8 uimsbf

for(j=0; j<num_multicasts; j++) {

src_IP_add 32 uimsbf

dst_IP_add 32 uimsbf

src_UDP_port 16 uimsbf
dst_UDP_port 16 uimsbf

SID_flag 1 bslbf

compressed_flag 1 bslbf

reserved 6 ‘000000’

if (SID_flag ==1) {

SID 8 uimsbf

}

if (compressed_flag == 1) {

context_id 8 uimsbf

}
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num_PLPs_minus1 — 6 bit unsigned integer 2E& JtXIMH, 0l HOIS0 2o M=
HEIHAE-PLP DHE S SISt PLP M==2Ct StL &2 g2 Jtel2ICh.
PLP_ID — 6 bit ZEE JtXIO, oY “for” Bt & WUHAM Ji=de ZESHAEO
S&l= PLP E Jtel2!ICh.
num_multicasts — 8 bit unsigned integer 2= JtXIH, ? PLP_ID 2 =0l 2loi XIAlEl
PLP Ol MYZl= HEIHNAES =5 HM38tCh.
src_IP_add - 32 bit unsigned integer 2EE JIXIMH, PLP_ID ZESJt Jteldl=
PLP LHOI HE&=, oY “for” BIE 2 WHAM JlsEs ZEOHAEY
A(source) IPv4 =401 ZEEICH
dst_IP_add — 32 bit unsigned integer 2=& JtXIH, PLP_ID E &0t JtelIl= PLP LHO
ML E= ol & “for” Bt= =2 LH Ol A Jlste= HEIHAEQ
Gl AEIUI0l & (destination) IPv4 F=A0t LEHEICE
src_UDP_port — 16 bit unsigned integer ZEE DJIXIH, PLP_ID ZEJ} Jieldl=
PLP LHOI &E&=, oY “for” BE 22 UHA Jlsdle ZEPHAES
A(source) UDP ZE gt LIEIHCE
dst_UDP_port — 16 bit unsigned integer 2=& JtXI0{, PLP_ID Z =2} Jtel3l= PLP Ol
HE L= o= “for” Br= =2 LH Ol A Jl=tle= HEIHAEQ
CIAEIUIOI& (destination) UDP EE gtS LIEFHCH
SID_flag — 1 bit Boolean 2EE JHAH &9 4 E2E =, src_IP_add, dst_IP_add
src_UDP_port Z12l1) dst_UDP_port Jt Jteldl= ZEIHAEE HEZot= ALP TH3! 0|
=Jb ool SID 2=2 =X RS Jtel2ith 0 2E2 g0l 0 0lE,
2EIHAEES MEol= ALP 22 FJt oGl SID 2EE 22X Z0tOF &tCh. Ol
ZCOol g0l 1 01, HEIHAEE NYole ALP W3l It ool SID 2=2
JHXILd, SID =9 g2 0l Hol=2 &2 SID 2E2F &0t0F 8tLt.
compressed_flag — 1 bit Boolean ZEE JIXIH, ol =01 &< 4 HE =,
src_IP_add, dst_IP_add, src_UDP_port 2|1 dst_ UDP_port Jt DJteldl=
LEIHAEE NISt= ALP TH2I0 H& ZHYU=X IR E L=Ch 0 222 g0l
0 O, ZEHAEE HYot= ALP W32 JI&2 dlH2 packet_type EEQ
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oc=
=2—=

SID - 8 bit unsigned integer
src_UDP_port el dst_UDP_port Jt
| LIEFHCY.

3F

JHXNIH, &9
Jreldls g

]

S NE AEEY
Oil 8k LEEFHCH
context_id — 8 bit 2= JtXIM, Ol HIOIS W2 PLP_
ai0ll CHollAl, 6.4.1.2 20l Jl== ROHC-U Ll
ZEAE D (CID)OI

(CH Ol 2F LtEHEHCH.

A

=T

n
10

]

&

[

Al

40 11t &

Id

(=
=

6.4.1.2.ROHC-U CIA3& & HIOIE (

=2
=

JHMOF
H=, Ol

Z2 R

ROHC-U Description Table, RDT)

=5 _7':_(

b
context_|D

table LS oS

H
FEl
L

=
(e

D
&

ct
=

rr

>
0

L

OII

ot

OT LHe PLP_ID

& (description) HIOIS0

compressed_flag

6.320 £Zs diet 20/, ROHC-US H=s Z&s=2 ol g== fg FH A «
2Rs d2E ZEgols Aldgds d4dett. RDTE &ds&ols ALP 22l =0t
Sitls <2 6-20>2 W20, <E 6-21>2 RDTS 222 LIEHHCH
<H 6-20> RDTE &d&ot= ALP IH2!el DIt ol
Fields in Additional Header for Signaling No. of bits Value
signaling_type 8 0x02
sighaling_type_extension 16 OxFFFF
signaling_format 2 00
signaling_encoding 2 00
<H 6-21>RDT <=
Syntax No. of bits Format
ROHC-U_Description_Table() {
PLP_ID 6 uimsbf
max_CID 8 uimsbf
adaptation_mode 2 uimsbf
context_config 2 bslbf
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reserved 6 bslbf

num_context 8 uimsbf

for(i=0; i<num_context; i++) {
context_id 8 uimsbf
context_profile 8 uimsbf

if (context_config=0x01) {

context_length 8 uimsbf
static_chain_byte() var uimsbf
h
else if (context_config=0x02) {
context_length 8 uimsbf
dynamic_chain_byte() var uimsbf
h
else if (context_config=0x03) {
context_length 8 uimsbf
static_chain_byte() var uimsbf
dynamic_chain_byte() var uimsbf

PLP_ID - 6 bit 2E& JtXIN, Ol HOIEW HET= PLP E Jtel2IC

max_CID - 8 bit 2EE JIXIMH, 0l PLP Ol CHEotH AIEE
st=2 Jtel2ICh

adaptation_mode — 2 bit 25 JtXIMH, 6.3.2.1 E0l A== 0 PLP 2 HE 2=2)

S EE Jt2l2ICt. Adaptation_mode 0l CHet DE g2 <H 6-22>0 A 20 FEC.

= ZEAE ID 2 =M

=
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<X 6-22> Adaptation Mode 2 & gt

Adaptation_Mode Meaning

00 Adaptation Mode 1 (see Section 6.3.2.1.1)

01 Adaptation Mode 2 (see Section 6.3.2.1.2)

10 Adaptation Mode 3 (see Section 6.3.2.1.3)

11 Reserved

context_config — 2 bit 2EE JHXI0, 2EAE FB9 Xg=s Jtelzlth. 22k 0]
HOIZ0 2HAE FHEIL QICHH, 0l EE&= ‘0x0'22 AFECH 0reF 0 HIOIZ
static_chain_byte() &2 dynamic_chain_byte()Jt EZ& T UCIH, 0] EE= 22
‘0x01" B2 ‘0x02'z2 HHFEC. 2tk 0l HIOIZ0  static_chain_byte() 2t
dynamic_chain_byte()J} Z& 0 QULIH, 0] EEE= ‘0x03'22 A=},

num_context — 8 bit 255 JtXILH, 0l HIOIZSS ZYAE =& Ji2|2ICE num_context
s#2 max_CID 20 2 = QL

context_id — 8 bit ZEZ JIXI0, &= IP AEEHS 2HAE D (CID)E Jiel2ICh T-
UHDTV MBIAGA= 8 bit CID Bt AFSEIO{OF SHCH 0lH2 [24]2] 5.1.3 EOIAM
o=l 2 2353518t

context_profile — 8 bit 2EE JtAIH, AEYHES L=ot=0 AIEotl=e ZE2ES2 HRAE
Jtel2ICt. ol2d2 6.3.1 Z0ol & ROHC Z=zme AEXel s JHe =6
bit & MY S

context_length - 8 bit Z2EE JIXIH, @& X Q! HIOIE AI&AALQ Z0IE JtelzItt

static_chain_byte() - 0 Z&&= ROHC-U &= diMIIE =JI3t Adl=d ME&=
N HBEE MYSICE 0] 2o AOIRQ X2 = ZHAE ZZ0i2 2 &stlh.
static_chain_byte()2 IR 2!2 AE &l EE2M [24]01 A2 T/ ULH.

dynamic_chain_byte() — 0l 2&= ROHC-U &= diNMIIE =JI1a AdI=0 AME&=
SX HEE FYSICL 0] 229 AOIEQ RXE 2YHAE T2 20 o/ =8tHC)
dynamic_chain_byte()2 IR mH3! & |IR-DYN I3!S AE &6l E2E=ZM [24]0
Ol TIAULH
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- % CAP G| A X|
wmmJ ‘ plretil i T s mean
Ly
Y
UEA 47|
LRI b E r:;rw;;
K
ofA| x| K \
AP ’g §:3 ‘7"1-“_',7‘5.’:& > CAF;PLar‘ser/ >
Woas OIS % 2) é 12 MM MG
A/VEHZX vicje Y zs|usu.uumea-m€4:s*§ é v UIC| 2 (bumed-in 4 2.2)
2ele ; ela UL > X ;g;]}?gi orio >
2role ¥4
SH L L L
(08 7-1) THLESAIAY S& 8t E22 IIE
7.3. MUOrNMAHY
7.3.1. CAP HIAIXI
CAP HIAIXI= otLtel PLP AEEO LS AdEEES Sof 8E=ICH BteF BHLEel RF
ScIHEN e PLP AEZE0l &Mols 22, =4848s0 HY 28 dtue
PLP AEZO| LLS MHEU CAP HIAIXIE &6tH T/, 0] 22 LLS ME0l &Mot=
PLP AEZ HE0 et Al & 2 Physical Layer Protocol [24] & WMECL.
CAP MIAIXlI= otLESl <alert> Ae|HE & P2HCMH, <alert> e|HE= 6t YelHE

_?_
Z K Ol&2 <info> HelHE E JHE = U2H, 222 <info> FLBTE=E NZ
CHE Mot HE2E 10 U 2 E S0 22 A2l Hdd XS0 A=2 TOE

THEAE0l SAIM ZMEAS 2R, otLtel CAP HAIXIN= 0 JHel <info>

e XML 29|10t 82 FEEHM, MAME #22 "TTAK
06.0054/2SZEZZEZ [36]" EHME MEL. L8 X&OH UHDTV €& &3S
ddst &E CAP AKX 2 & JIs0l oAM= 7.3.320 LIEHH AL
CAP= <alert>E z&9 delHE=2 IJtl= XML =2AMOI0, Oteiol FEoE
UEAHOIAS [MHECLH

~
o
T

urn:oasis:names:tc:emergency:.cap:1.2
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7.3.2. 2|XI0ICI 28I=

UHDTV Mt 2S00 M= CAPLl <info> BIAIXIO Z&E Jl=2Xel Myt E2 20 o

ICIH 2=z MY ez 8501 =0, 283Y delld/E2

e Z20= SLTHA “EAS Service”et1)

HAE= MHIASE Soff MYSS dEotH, 2422 mAE CAP BIAIXISl <resource>
APHE 9 <uri> AtAl d2|HE= BHEA| http://localhost/2 Al &S0 0F SHCH.

X0 2EI=E0] Boticxdoz MEZZe ZR20= CAP HAIXIOA

E E Soll 222 Jinfo> MY HAIXQ A& 2IX0ICIo

ZE=9 URL HE2E ZAIZ = JU. 0l Z=R0U= <resource> HelHE 29 <uri>

KHAl A2|HE o URLOI M2 AtSt2 SICM, oY g2 Soll 2IXI0ICIof 2E=S0

82 Jtsgs 20letth

<resource> dig2|H

-

i

7.3.3. Xl&t UHDTVE @&t && CAP HIAIXI
N&t UHDTV & AIAEH =0 MHELEABIAE MS6t)| ?A6t0 CAP BIAIXI=
A0 HRUX 2= HRAMAM <E 7-1>10 20 & = ALt (A 7-2)= &HE

CAP HEJt L= CAP BIAIXISl WAIE LIEFHCE.

=ltote A2=Z, 0IE Soil TV =4&DJ|0 HEUHAIX HAl Jls & &= Set

<autoTuningServiceld>2 AMY&E = MHHES WES HY ABIAI Jl=E SLTUHM

@serviceCategory =42l gt0l 10/ 0F StC}.

<HE 7-1> X&0 UHDTV & AIAE0N XF0 &&= CAP
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Element or Attribute Name | Datatype Description
Parameter Extension for info identifier
valueName string Id
Value unsignedint identifier of info element, unique within
CAP
Parameter Extension for info version
valuename string version
Value unsignedlInt version of info element, unigue within
CAP
Parameter Extension for banner “burned” in
indicator
valueName string Burned
Value boolean “true” if banner burned in; “false” if not
Parameter Extension for service ID
valueName string servicelD
Value unsignedInt SLT service id of service delivering rich
media resources
Parameter
valueName string autoTuningBsld
Identifier of the entire emergency
broadcast stream. If <autoTuningBsld>
IS
not same as the current broadcast
Value unsignedShort
stream’s <@bsid>, the TV receiver is
automatically tuned to an emergency
broadcast stream that has same
<@bsid> as <autoTuningBsld>
Parameter
valueName string autoTuningServiceld
Value unsignedShort | Integer number that identifies this
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—

emergency service within the scope o
this broadcast area. If
<autoTuningServiceld> is not same as
the current broadcast stream’s
<@Serviceld>, the TV receiver is
automatically tuned to an emergency
broadcast stream that has same
<@Serviceld> as

<autoTuningServiceld>

Parameter
valueName string svcCapabilities
Required capabilities for decoding and
Value string meaningfully presenting content of this

emergency service.
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<alert xmlns =

<identi

"urn:oasis:names:tc:emergency:cap:1.2" >
ifier> 2B XH 0123456789 </identifier>

<sender>JAEKWONLEE_KBSTRI@kbs.co.kr</sender>
<sent>2016-03-22T10:30:00+09:00</sent>
<status>Actual</status>
<msgType>Alert</msgType>
<scope>Public</scope>

<info>

</info

<language>ko-KR</language>
<category>Met</category>
<event>E|Z AHE </event>
<responseType>None</responseType>
<urgency>Unknown</urgency>
<severity>Unknown </severity >
<certainty>Unknown </certainty >
<expires>2016-03-22T11:00:00+09:00</expires>
<senderName> 7| &4 &% </senderName>
<headline> M ZEfZ2HE 2&H</headline>
<description>
M T=0f S ZELY, MaitolM EfE 40|17 30km/h S22 S SYLICH
</description>
<instruction>
=2 EiS ojO|2 QIk AJZHE 70mmel 7t 2|7t A& LI ™A Y oo W
QIE AtM|S CHTI0| FoISHA|7| Hi2t2 D, XEMSH HE = KBS A& L& Of2f
Y3 E Sl =sFA|7] HHELICE
</instruction>
<web>http://d.kbs.co.kr/wendi/main/main.do </web>
<parameter>
<valueName>Burned</valueName>
<value>true</value>
</parameter>
<parameter>
<valueName>autoTuningBsld</valueName>
<value>79</value>
</parameter>
<parameter>
<valueName>autoTuningServiceld </valueName>
<value>100</value>
</parameter>
<resource>
<resourceDesc>Image file(GIF)</resourceDesc>
<mimeType>image/gif</mimeType>
<uri>http://d.kbs.co.kr/dhspublic/getAdvisorylmage</uri>
</resource>
<area>
<areaDesc>National area</areaDesc>
<geocode>
<valueName>KIKcd_H.20020510</valueName>
<value>0000000000</value>
</geocode>
</area>
>

7-2) E&E CAP &It EZE&E CAP HAIXIS OlAl

0
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£ = A A:ROUTE

A.1. ROUTE i

2 S2AMN= source T2EZ2S A HSH.

A.1.1.Source ZZ2E=

ROUTE source ZE2EZ=2 FLUTEY &&= JHAILE, OICIO OIOIEHS =HE3stE

A2t HE KFES Aol EBE OHEALE0l FIteElCh. ROUTE Z2EZ0|l M3ot=

HeE JIssS

o
a
0l
B
my
[wl

« QEHME JIEF OICIN OIOIEHS AAIRE &S

e OICIN QX (media—aware), &= QIX| (transport aware)E ZL&ol=e RHEAS
JbXle 23 (packetization)

e I ME QEMEQ =4 (le. 885 QEME= IS LR20ILE

mese Zatote 082 = ULH)
A2. OOH 22 % A&
A.2.1. OO 2
JHE ROUTE MI&2 GtLESl IP address/portel gtk HAHIEIOF ot0H, 212f2] ROUTE

N&EE ottt £= 1 0l&2 LCT ez O0IRHMOF Sttt LCT ME =2 ROUTE
N&2 KEA0ITH DICIH &S0 /AN, otLtel LCT MHE2 ZEH2Z  DASH

Representationit & o&tLtel OICIH ZZEHUEE HEESEHH. 2$E S5 2FH0UAM
ROUTEMI&Z2 otLt £= 1 0l&2 DASH Media Presentatione2 &&6t= LCT
HE S0l CrE3steE Z2020i2t & == UL JHE S HNE(LCT HE) WUlM= otut
= 1 &9 ANz Jd&aE QEMES0 HSECh  (e.g. otLI2l  DASH
Representationdt H2tE DASHHMIOAMES) Mg QEMESH &M OIEHHIOIE SEZ
ds5E = UM, Ooletst MEHEHIOIEt SE 2 DASH Media Presentation, HTML-5
Presentation S XZ&ot= HZClA0IE MEBIANA RLERESES AIEY = UEE

s = UL
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A.2.2. ROUTE MI&

otLtel ROUTE MIAS otLE = 1 0l42 LCT MEsS=Z 0I20AMH, Mg &S
MI&E(LCT )2 LCT ol LHel Transport Session Identifier (TSI) 2t Sol DS oA
A G O{0F SHCH TSI= otLel &41D1(sender)2l IP address B3 LHOIA AFZ2E M, TSI

S&10| IP addresse| X&2 HM&EZ2 DRotAH AEH6HOF StCF.

>.

=4D1JF ROUTE MI&EO &Aool &Mol, EHE G282 ROUTE Session Description
dBE =58 eIt UL

The sender IP address;

The address and port number used for the session;

* The indication that the session is a ROUTE session and that all packets are
LCT packets;

* Other information that is essential to join and consume the session on an

IP/UDP level.

Het2 giol s AEJF =JI2 Session Description0ll Z&E £ QUCH

e The data rates used for the ROUTE session;

e Any information on the duration of the ROUTE session.

A2.3. 8% AA(LCT ME)

LCT gl &2 &

ROUTE ZE2& = LA

O

M& HE2= ROUTE Session DescriptionA Jl=E Al €10

Jtel= AIEE E28 Sol Ji==th

4

A.3. Source ZZEZE 1A

A.3.1. i

Source TZE=22 ROUTES &Hal 1A QAZA HEsr JES S8t QENE MES
2ol AFZ2 =L Source T2EZ22 ROUTE MA& WO 22
1 Ol&9 source flowsE MAGHH, dtL2l source flows HZE LEMHE=Z

MSEotl, HE BERNE= 242 IHEAM2 = recoverE L.

Im
S
I
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Source ZZE=E2 A32Z0AM &H2ot= descriptiontl 2ol AT OOF &+,

A33E0UA Heots ZLHEO 2o QLEXMEE MSofor stlt. RLEMEES HEoH)

r

?let ALC2H LCTSl E8=2 A3.420 K HCot= ZE0l [2toF ot A3.5Z0A
oot M2 == Metor &0 A3.6E2 LCT Ar=Sl & A0 O

2 M2 AoLl= LCT ddESsS AMSHLE SAID|2F £=41D|9 S&NE2 224
S

A.3.2. Description

<SrcFlow> 2e|HE = source flowdl CHoH M= &tC}.

<SrcFlow>= <SrcFlow> di2|HEE RE AHEZ LZLeole XML AN EEIZz EE
T Otat], ChS2 UWIEAHOIAE 2= XML 22|01 H2lE MECLH.
http://www.atsc.org/XMLSchemas/ATSC3/Delivery/ROUTESLS/1.0/

<SrcFlow>2| 22 {9 XML AI|0H0ICa JIsEllL, <E A-1>2 =20} JIAIEQ
BHH O 2 <SrcFlow> ¥2|HEQS RXE BQICY,

<SrcFlow>29| d2|HES} H£HO E2YH2 <X A-1>1 2.

<X A-1> SrcFlow ¥e|HEZS H2Z2
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Element or Attribute

Name

Use

Data Type

Description

SrcFlow

Source flow carried in the LCT channel.

@rt

0..1

boolean

If @rt is not present, it is assumed
false. Shall be present and set to “true”
when the SrcFlow carries streaming

media.

Default value: false

@minBuffSize

0..1

unsignedint

Defines the minimum number of
kilobytes required in the receiver
transport buffer for the LCT channel.
This value may be present if @rt is set

to true.

EFDT

The extended FDT instance. See further

description in Section A.3.3.2.2.

ContentInfo

0..1

string

May provide additional information that
can be mapped to the application
service that is carried in this transport
session, e.g. Representation ID of a
DASH content or the Adaptation Set
parameters of a DASH Media
Representation in order to select the

LCT channel for rendering.

Payload

Information on the payload of ROUTE
packets carrying the objects of the

source flow

@codePoint

0..1

unsignedBy

te

A numerical representation of the
combination of values specified for the
child elements and attributes of the
Payload element. The value of
@codePoint shall be identical to the CP
(Codepoint) field in the LCT header.
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Default value = “0”

@formatlD

unsignedBy

te

Specifies the payload format of the
delivery object. For details see Table A-

2.

@frag

0..

1

unsignedBy

te

This attribute contains an unsignedByte
value indicating how the payload of
ROUTE packets carrying the objects of
the source flow are fragmented for
delivery.

0: arbitrary. This value means that the
payload of this ROUTE packet carries a
contiguous portion of the delivery
object whose fragmentation occurs at
arbitrary byte boundaries.

1: application specific (sample

based). This value means that the
payload of this ROUTE packet carries
media data in the form of one or more
complete samples, where the term
“sample” is as defined in ISO/IEC
14496-12 [22]. Its usage pertains to
the MDE mode as described in Sec.
5.5.1.1.5.2, whereby the packet strictly
carries an MDE data block comprising
samples stored in the ‘'mdat’ box.

2: application specific (a collection of
boxes). This value means that the
payload of this ROUTE packet contains
the entire data content of one or more
boxes, where term “box” is as defined
in ISO/IEC 14496-12[22]. Its usage

pertains to the MDE mode as described
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in Sec. 5.5.1.1.5.2, whereby each
packet carries the portion of an MDE
data block starting with RAP, and
strictly comprising boxes which contain
metadata (e.g. styp, sidx, moof and
their contained (subordinate) boxes).
3-127: reserved for future use

128-255: reserved for proprietary use

Default value = “0”

@order 0..1 |unsignedBy |This attribute contains an unsignedByte
te value indicating whether and how the
payload of ROUTE packets carrying the
objects of the source flow as DASH
Segments are delivered in the order of
their generation by the DASH encoder.
0: arbitrary. This packet carries a
portion of the DASH Segment whose
order is arbitrary (non—specific) relative
to the portion of the same DASH
Segment carried by another packet.

1. in—order delivery. The concatenation
of the payloads of contiguous packets
which carry a DASH Segment is
identical to the Segment produced by
the DASH encoder.

2: in—order delivery of media samples
and prior to movie fragment box. The
concatenation of the payloads of
contiguous packets which carry the
media samples of a movie fragment
(where “movie fragment” is as defined

by ISO/IEC 23009-1 [23]) is in the
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[0

zF)

same order of those samples as
produced by the DASH encoder.

However, these packets shall be

transmitted prior to the packet(s) which

carry the movie fragment box, moo

f.

Usage of @order=2 is specific to the

MDE mode as described in Sec.
5.5.1.1.5.2.

3—-127: reserved for future use

128-255: reserved for proprietary use

Default value = “1”

@srcFecPayload|D

N

unsignedBy

te

Defined values of the Source FEC

Payload ID for use in conjunction with

the following rules:

e 0: the source FEC payload ID is

absent and the entire delivery

object is contained in this

packet. The FECParams child

element of Payload shall be

absent.

e 1:the source FEC payload ID is

a 32-bit unsigned integer value

Default value = “1”

that expresses the start offset in
the object. Start offset is defined
in Section A.3.5 The FECParams
child element of SrcFlow shall be
absent.

2: the FECParams child element

of SrcFlow defines the Format of

the Source FEC Payload ID.

FECParams

0..

1

Defines the parameters of the FEC
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scheme associated with the source

flow, in the form of FEC Object
Transmission Information as defined in

RFC 5052 [31]

The FEC parameters are applied to the
Source FEC Payload ID value specified
in the ROUTE (ALC) packet header.

Legend:
For attributes: M=Mandatory, O=0Optional, OD=0ptional with Default Value,
CM=Conditionally Mandatory.
For elements: <minOccurs>..<maxOccurs> (N=unbounded)
Note that the conditions only hold without using xlink:href. If linking is used, then
all attributes are "optional" and <minOccurs=0>

Elements are bold; attributes are non—bold and preceded with an @.

A3.3. 8& QEXRE

A.3.3.1. e
ROUTE Z2EZ22 Mz QEIMEE AII2 ST £ U
QPEHEE recoverdold, OHE2|H OIS Z B},

HdE QEMEE= HEcAOEN SEHEOMH, 28 MHSclAOlE@D H2E HEHH Ol

Qﬂ
N
4>
>
S
rr
Bl
o

Gl Olcigr 2= QEHESR 20l in-band=2

N YtH O Z out-of-bandZ HMSE L.

0

Pl
b
0
=
A
o
rn
oX
{0
2
rr
0
A
A
rr
o 10

1) FOT instance0ll 2lof JI=%ls &M MY L= MY 2=
2) HTTP Entities (HTTP Entity Header and HTTP Entity Body).

3) &% LEHE| Package

[
)
2
%
og
ol
rr
[Pl
Of
1)
T
1=
Im
rr
a
alo
10
FO
k>
uin
2
10
%
>
N
ol
o
4>
H
$0
a

£

-

o QEHEO AAIZE HIAARZN HE. A2 B2 B Itetile

Jm
0
Joo
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« S QBHE £4 Jl=2 I8 sH/EH HEOoIH Y

+ [SOBMFF2 22 E3 XM &85, 0 22 0100 21X e £= LA

formatlD= HOIZEXSS Jl=otH 2 g0l UHEtUH= Hile <E A-2> 2 2},

<H A-2> formatlD 2t=2 20|

formatID Value Meaning
0 Reserved
1 File Mode as defined in Section A.3.3.2
2 Entity Mode as defined in Section A.3.3.3
3 Package as defined in Section A.3.3.4
>4 Reserved

A.3.3.2. File Mode

A.3.3.2.1. ti &

File ModeOlAl &% QEXE= MY L= 2O byte-rangeE UEIHCEH 0] 2E=

FLUTESl S&1 sAtotLE (38 A-1)01 ZAIE Hi2E 20l HECIOIHE FHAe
oz S = Us JIs0l =IEt

FLUTEOWA FDT instance= in—-band2 H®EE0, St QQEREJ SAJ0 A
AA2ICZ MMAECHH FDT instance S8 AA2ICZ2 MAHE D MESE ZRIE JUCH

FLUTE & 3GPPOIlAl Hol=l FOT2H Z2l, ROUTEMIAE extended FDTE & 2I5l
extended FOT2 LCT GIHUMAM HE&= E2E Edl FOTL File elHEDI HISol=

dEE ddg = A 0. Oldet &E2 FOTIH ALz dELH=sE QENES

52

Jlzob)] Aol XEH22 HUolE € 85 DX @5 & &= U &t (29 A-D2

ROUTENIA FOT JHMICS H™ZE recovery 28 AN JAOAHAMZL

o
o
ol
-
m
(e
_|
m
|~
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FDT Instance

] v
FLUTE LCT Header + Payload FLUTE
Sender Receiver
EFDT EFDT Instance Description . FDT EDT Instance
Generator 7 Glnstance
enerator
\LCT Header .
ROUTE LCT Header + Payload FLUTE
Sender Receiver
ROUTE Receiver
(O% A-1) FLUTE 2 ROUTE File Mode 2 && 1A dHln
EFDT £= FDTE &S0l |8 SHoZ OS2 HH=S0| AIE2E &= UL
e <SrcFlow> 2|HEN ot LeHEZ ALENH &S
v Linear AMHIAS 2C|2, d|CI HE BLHEE HSot= LCT MEMA
EFDT= <SrcFlow> HZ2|HEQ ot H2HEZ MU MEot= HS
& 08t
e JtUC Z22lE BENE=Z MEZ N AIDZE HEHIOIE O 2Iai reference
v EFDTOt J|£dtd U= 885 BHEI} MdEEHesE 28 ROUTE AAE W
sdst LCT MEZ 85
v ROUTEE Wt && 22 S&GHH, JIE FLUTEY S&HE L
oIHYYoz ME
A3322 F&Z % Y I
EFDT= <SrcFlow> Ye/HEE =RE HdIHEZ o= XML M EHZ =&
Sl Okotd, G229 UWLAHOIAE 2= XML A2|0te] HoE WMECL.
http://www.atsc.org/XMLSchemas/ATSC3/Delivery/ROUTESLS/1.0/
EFDTSl 222 28 XML A3I0Hol 2lah Jlagll, <E A-3>2 20 JHAIEC
HHOZ <EFDT> U2IPES XS BHFD AL
<EFDT>C| AelHES H40o SHS <H A-3>00 JI=E 241 Z0Ho} 8Tt
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Element or Attribute

Name

Use

Data Type

Description

EFDT

If provided, it specifies the details of the
file delivery data in the form of the
Extended FODT instance which includes
nominal FOT instance parameters.

The EFDT may either be embedded or
may be provided as a reference. If
provided as a reference the EFDT may
be updated independently of the
signaling metadata.

If referenced, and delivered as an in—
band object of the included source flow
which is delivered on an LCT channel
separate from the LCT channel carrying
the signaling metadata , its TOI value
shall be “0".

If the referenced EFDT is delivered on a
different LCT channel from the LCT
channel carrying the contents of the
referencing SrcFlow, its TOI value shall

be “17.

@version

Version of this Extended FDT instance
descriptor. The version if increased by
one when the descriptor is updated. The
received EFDT with highest version

number is the currently valid version.

@maxExpiresDelta

Time interval in number of integer
seconds, which when added to the wall-
clock time at the receiver when it
acquires the first ROUTE packet carrying
the object described by this EFDT, shall
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HEE(I2EE)
represent the expiration time of the
associated EFDT. If @maxExpiresDelta
is not present, the expiration time of the
EFDT shall be given by the sum of a) the
value of the ERT field in the EXT_TIME
header of the ROUTE packet and b) the
current receiver time when parsing the
packet header. See Section A.3.3.2.3.2
on additional rules for deriving the EFDT

expiration time

@maxTransportSize 0..1 |unsignedint

The maximum transport size of any
object described by this EFDT. Shall be
present if not present in FEC_OTI.

FileTemplate 2

Specifies the file URL (equivalent to the
Content-Location attribute of the FDT)
or a template format for the derivation of
the file URI. For details refer to Section

A.3.3.2.3.2.

FOTParameters

Any parameters allowed in the FLUTE
FOT instance from RFC 6726[32].

A.3.3.2.3. EFDT Instance 2%

o1t

A.3.3.2.3.1.

<FileTemplate> Le|HEI} =X L2 R U323 AI&=2 OHEGH0F StCt.
e ZlA BlUC File He|HEDIN =Moot OF ot 12,
e  @expires =40 =olOF LY.
<FileTemplate> Le|HEI EMNME ER S&Dl= U3 s&HZ2 [0 StCt.
e TOl= A.3.3.2.3.229 &40l et Content-Locations ¥ £ UATE &£H
T OF SHCF.
e OIS TOIQ H HM 32 dSSH =, @maxExpiresDeltadll 2o & &
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]
AlZ2E Ol=0l= Ol TOIo discte mH3lE2 dSE == 8l
olli2l Expected Residual Time (ERT)OI
ol AMEBE =% UL  @maxExpiresDeltalt EMotA &2 E=2,

A.3.3.2.3.2&°2 HAHN [t @expires gt A1 & ol OFstCh.

HT
]
bl
fon
_O'E
=
=]
>
y
o
EE
o
Ql
|

b
!

e

o
10

<FileTemplate> 2e|HEI} , =0D|= OS2 20| FOT instanceE M4
2= QUL

e EFDTOH =Mol= M AEE FOT instanceE MAot=0 AlsE &= QUL

e <FileTemeplate> Ye|HE= E& TOI g2 LCT HAL=22RH E =S = file

URI(FDTQl File@Content-Locationdt SS8hHE MAot=0 AlE2E £ QUL
A.3.3.2.3.2. File Template

HE HENA MZ2 28 TOIE 2= LCT m2l0l #=4&lg &<, FDT instancel
MZ& File entry= CtS1t 20| BFS &L

« TOl= A3.3.233Z0AM HoZ= MHAHLISUH 2ol File@Content-LocationS
MHSt=0 AtEE 0.

e EFDTW EMdt= 2 mtet0IEHS2 File entry2t HA2tEIC.

e EXT_FTI E&= EXT_TOL = LSl olldJF File entryel FEC transport
informations M dot=0 AFZ I 010F SHLY.

* @maxExpiresDeltaldt EME A, File entry2l @expires @S M4&s6t=0l
MEEZO0F 8L =AD|0ME & A0l @maxExpiersDeltagtE O 60,
@expiresgt= & SE £ UCH =Mootk &2 HSR EXT_TIME dlHS ERTIH
FOT instancell 2tZ AlZ2tE Pot=0 MEZO0F &L = CF EXMote &2,
Sl 2tE O &HE a2 01850 Btz Al2t2 Fot=d A SE = UL S0
EMGHA 2= Z2R, EFDTY 2t Al2t2 FDT2l @Expires? =4gte

=0 &ICH
A.3.3.2.3.3. Substitution
<FileTemplate> He|HEI} EMY B2, <FileTemplate> HIHE= <H A-4>2 22
Identifierdt EotXl &= ZS, <FileTemplate> €elHE= File@Content-Location

40 H2E= ®R=S8 URL &2 JHMOF &tCH 1celll, 2 URIZ 0 LCT MEs
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e
o
b
M
m
AD
t
)

d&Eote 85 MAEGAS TOI g2 JHXls &5 HAe H20] =L

$TOI$OH EME F=2, 0 delHE= TOI URLZ2HSl 20iY WE=s MYot=0O
MEELCH 229 d& QEMEJL DASH Media NIQAHEY Z2, NIOYE Bs= TOI
gt 2Xg HOICH JHE URI A4l UMM <FE A-4>°] JHE |dentifiers
substitution parameter2 HHMSTI HOF &tCt. Identifier HE 2 AR RES &L

Olot URIDF REB identifierS OIZGHs $ AES Za6X =0, UR 2489

<X A-4> |dentifiers for File templates

$<ldentifier>$ Substitution parameter Format

$$ Is an escape sequence, i.e. "$$" is non— | not applicable

recursively replaced with a single "$"

$T0/$ This identifier is substituted with the TOI. | The format tag may be
present.

If no format tag is
present, a default format

tag with width=1 shall be

used.

A.3.3.3. Entity Mode

Entity ModeOIAd otLte &E QEMEE= RFC 2616 [11] 7&0 HoE oLt
AEHEIN oHE St QYIE El= entity—header?t entity-bodyZ2 A EICF.

entity—-header 2E+&= entity-bodylll Z& %= oLt MY £= Mo L2200 CHE
S HEE J|=80. entity-headerdt Content-Range GIHE Z&g &

PCBNE= MSESIDA ol Mo 2L2=2 LIEFHWO. £8F Entity Mode= entity—

>0
o
o
Q
@
A=
=
|
e
o
njo
Hl
o
[el]
rr
0
10
==
rr

chunked deliveryE & & &tC}.
A.3.3.4. Packaged Mode

Packaged Modelld &&E BRNE= ME5 XMEE =SH2=Z packaging=sl otLES
-

I 80 &gttt 0l 2

=

b H&E Al, Old8h MIIX JIH2 &5 AIOIE AHESIH,

1]
QEMEEZ unpackolt JHE IZs = QLEHE=ZA HE2IH 010

4
=

Il

rr

157 FBMF-STD-015



DL SOICIHEZTEZHEIFT(ZR2EF)
== W

HEGHOISICH. BEHES| == ol ottt document2 packagingE &2,

rx

Multipart MIMEO| AlE2E £ ULt packaging® I & Content-TypeOl multipart2
HZ 0, File Mode2t SgotH HMSZO{OF SHCEH otLESl 0l IHIIK 2RE=Z
Hd8HE=E BR0=, ROUTE =41D|Jt =4It ME HHE unpackol®d, H=BE =
ML S0l OHSelAoIEez MYED| Mol &2 mYs S0z Mo O

c

PEM=E A= multipart MIME IH20|2t] GHHZHE,

0

A.3.4. Usage of ALC and LCT

ROUTE source ZEEZ2 ALC(Asynchronous Layered Coding)E JIBte=2 ot 1
AAl AMEE2 CHSF 2L
e RFC 56510l A2l=l Layered Coding Transport (LCT) Building Block2 CtS2l
pSELNE=1n/ 38=19) RPN Z=1=I}
v LCT dllde Congestion Control Information (CCl)= 022 &A
v LCT ol TSI= TransportSession@tsi £&gtit 22 gtS JHHOF &
v LCT ©odllHe Code Point= HOI2&% 28 AEES 2o Al1gEE
OIELCIOIEHONIA Z2st THZ AF=2E 0{0F &
v PSIQ H B HIE= source IHA! AlEE 2di 12 EHENO0F &.
Source FEC Payload ID= ALCUHIA2L 20|l FECE SHE2Z AIEE 1L,

SN HAUAM HEEE=E ds QEMES LRSS AlEot=0 ArEE 0.

ol

Ol 2= U3 20l 6 ggez 2

O

A
> A
50
o

» S 22 EYES = MZ2 null FE

< ROUTE 3! otUIt &2 ME QEMEES Hgol= B source
FEC payload ID= 022 &&&

< otLtel QEHEIL od JHel ROUTE W32 UM dEE

&%, source FEC payload ID= &X LEXMENM S IO

ol MEZ= QEMEQS URZEI

PIXIE start offset SEHZ
LIEHEH
» M AIESZl= FEC A0 A2
< Compact No—Code AtE
< RFC 63303 &4 U= LYPSZ SBNIU ESIE 0/1E0t0 start
offset& H¥
» AMJEY OEHHIOIEH= @sourceFecPayloadlD #4313t FECParams
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v Sender Current Time (SCT)= OHE2IAHOIEN == 41012 ST

LS HAIGt=OI0 AMEE = UA2M, 0 gt S4l/

=
N

o

=

for

£ SEE:I1LY, jitter2t delivery latencyE S&E6t=0l ALEE

v' Expected Residual Time (ERT)2 &M QBHE MES 2ol
A2t H8ot=0 MEE = ULH

v' Sender Last Changed (SLC)2 2& AMETXl &2=Ch GHXI2H HMOHES
ZOHATHIE EAIGH] 2ch AtEE

« AZ7ZE0N FHod"E AW &2 A

R
o
P
0
i
0
]
>
Hy
Ao
1
0
Qb
o
A=

A.3.5. 3! EH

ROUTES| IHZ! ZSHE ALC IH (+ECH. i.e. UDP olld, LCT o, Source FEC
Payload ID, TH2! HIOIZE =22 F&. LCT dld= RFC 565101 &2l= LCT building
blockdt 2204, Source FEC Payload ID= EE start offset ZE&E=x2 TSI M,
start_offset 2 &I LLEMENAM SM H2AUHAM dSEHes EME A2 HO0IE It
fIXIot= AZE BIOIE SIXIE LIEHHCE T3 HOIZE= S MO =3t= Ol
HHOIEE LIEtHCE. ottt Ol&tel XDt 85 MAENAM dE5E= 22, LCT HE WA
TOIRtZ W2! HOIZE0N =ots HMSS A8E = UAES ot=0 A2 = 0F 8.
LCT olld2 Version number Z2E&= ROUTESl version number2 o4& Z/0{0F SHCH,
JHEEA QI ROUTE TH3! ZS%E Oofed (A8 A-2)UlM 2X0 IP IHA0ILY, IPv4 E&=

IPv6 = otLUHE JHE == QUCH. ROUTE 3! ZESHEZ [P version numberlile 2AE&H2

| oy

>\U
jo

0
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3

8] F. 2

01234567898 012345p7890123456789901
t—t—t—t—t—t—t—t ettt -ttt —F—t—F—t—t bttt -ttt —F—F—F—F—+—+
| UDP Header

| |
=t =t=t+=t=t=t=t=t=t=t=+=t=F=t=t=t=t=t=t=+=t=t+=t=t=t=t=+=+=+=+=+=+

LCT Header

T ot S S L e
ROUTE (ALC) Header

Payload Data

f—— = = —

|
|
+
|
|
B S o
|
|
=L

s SR R B R SR S S e S NS S s S S S

(O A-2) Overall ROUTE Packet Format

o
=

He
He
Jn
ro

Z20 ROUTE S4JI0M= HOIZEE ZE&otXl 2= ROUTE M2=S

o
2eE UL olde FR= WHE =0, M&E2 OtN=sS 2HA=C0ENX,

O

un

=

congestion control 82& AUWHA EHzs ZER0ICH 0l2fst R XS data-less A2
ROUTE ollGILI HIOIZE OIOIEHE ZE&olkl &1, LCT dlets Z&stlh. T2ES
20 &2 6lIHN U—es Total datagram length 2EE= £=41D1JF ROUTE dllH 2

Hﬂl()lf%;EE;SZl E§1 XH %E% E%; :#: 521155 E;% EiH %E%[:}

r
It

A.3.6. LCT Building Block

LCT W2 ol === RFC 56512 LCT building blockOlA &E2lot= Hi2t 20|
AMEE0OF & ROUTE LCT oltiel E8e Usd &2 It HMEAtEsS Wetor
tCE.

fon

« Version number (V) - Z2E2 &S LIEtWH= 4 HIE E2E2 ROUTE OiM=
‘0001" OI0{0F &,

» Protocol-Specific Indication (PSI) — source IH2!/repair I3!S 2206t K&t 2
HE ZEZ source IH2!IEHES HMEGH= ROUTESl source EZZEZSO &H2R
1022 £F T00F .

« Congestion Control flag (C) field - ‘00’22 && &I0{0F &.

e Transport Session Identifier flag (S) — 32 HIE 20|29 TSI Z&E E&sS ol
12 4800t &.

e Transport Object Identifier flag (O) — 32 HIE Z20/2 TOI 2 Z&s <ol

01’z 83 00F &
e Half-word flag (H) - ‘0’22 &3 Z|0{0F &
e Transport Session ldentifier (TSI) — 32 HIE Z&E=Z ROUTE A& LHS

N& MBS o AHSE 00k &

rd
OF
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DIHYSOICIHEELHER(ZIE2EE
012 et

« Transport Object Identifier (TOI) — 32 HIE Z2=2 & IH2! H
QEME AHEZ o MEZOOF &. TOI Z2&=2 KIS HEES EFDTH 2fdH
SE=EETS

« Codepoint (CP) — 8 HIE ZE=Z & M3 HOZES EIY AlEs <ol

AEE. HOIZES EFYOl M2, 2IIHQl GIHIt W2 HOIZES %ol 22
% US.

A.3.7. & ol

A3.7.1. e

Ct

v

SFUAN Z2EZ0| MUZ sH6H| AdHA, LCT && &t d2l= 0.

A.3.7.2. EXT_ROUTE_PRESENTATION_TIME &l

ROUTE presentation time oltd= otLt2l LCT A F=Jt2 == UL ROUTEZS
HScIAOIEE2 A2 23 B8 M&5S ol EXT_ROUTE_PRESENTATION_TIME G E
ArEE = AU 2 Wl R&e (28 A-3)0A 2=ttt 20 0l dHYs
LIEtLH= HET8I2 6622 IANAN S5 ZHIR”Y2H, 0 ol EMol= 2%, 64 HIE

NTP EtH AT E HHSHCH EIUYABTO g2 a4 SCT 20+ HO0F StCt.
: 0 1 2 : S|
012345678901 23456783012345678301,
e Tt T B I Tt S et S G SR SR

| HET = &6 | HEL | reserved ]
+-+-+-+-++-+-+-++++-+-+-++++-+-+-+++-+-+-++—+—+++-++,
| NIP timestamp, most sSignificant word ]
+-+-+-+++-+-+-++++-+-+~-+++-+-+-+++++-+++—+—+++++.
| HIP timestamp, least significant word (Y
+-+-+-+-++-+-+-++-+-+-+-+-+++-+-+-+++++-+++—+—+++-++.

(08 A-3) 12 HIOIE EXT_ROUTE_PRESENTATION_TIME &4

A.3.7.3. EXT_TIME dllH

RFC 565101 &d2lot= EXT_TIME G AIEE =& UL AI2E &S SCT-High%t
SCT-Low flage ‘1’z & A&},
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A.3.8. ROUTE &417] JI2 s& W&

-

= BUlA %otz Jl2 & HE2 Us2 MSS It st
« ROUTE SAJI0IA otLtel & QEME ML ==0tL.
e T>0 = QEHEQ Transfer-LengthE HIOIE =2 LIEFHCE
* Source FEC Payload ID= start_offset 2&&2 24 &L},

YE M2 stUoll 85 Jitsst 200 diole 3218 LIEFYHCH YOI TEC AL 23
a2, LEHMEE= GiLIS aleg MESE T MetA Codepointe= Source FEC Payload

D2 DIt 0= LIEtE A0, &M &8E5 LEHEE= ot ! HOIZZO0

4
0x
0n
=
r>|
5

YOR TEOQH &2 &2, ot Malg QLEHES RS ELEot MSSHCH 229
Xeb Fel2l Y>001 CHotOd, X+YJF =ICH TE WHIHAI IH2'0l MA&=CH O M s

o OtLtS M2 QLEHMES AHR XEB2=ZR2H X HIOIEZRHE X+Y HIOIE
DHXISl OIOIHE HIOIZE0 Z&6t &MESoi0F 8Lt

» start_offset 2E= X2 ZFE{0F StCt.

o X+YJF T2 22 &2, B flaglt ‘'z &HFEC X L2 2L, 02z

8=t

i

-

H3lo 8E =Ms S2AF0IL IS0 et THE M AF"0l S E 2, start_offset2

He F=R0=, Te&i0l EME E& MEGH)| &MU A8ZHA €0, EFDTY

@maxTransportSize?t AEE & QL 0] LR T 22 LU= Z2EDOH, &9 s
SHNES S2otH ECH QLEMEE MEdl= 00X IH3I2H0] B flagit ‘1’2 &
Tl OF StCH

A.3.9. ROUTE #=&1J] J|l& s& WH
A3.9.1. ik
(d8 A-4)= ROUTE

AL
i2le HEe®ECZ 48 #=4l1J]= ROUTE A& 0l F4ots  LCT
H

22E S0E HOIEHE M3 QEHMES WMLGH, 488 QBMESS F)}
2

=
w

>

|
|0
I

>



DL SOICIHEZTEZHEIFT(ZR2EF)

Heltd8s <o Hest Ml X2 2WHACH

Signaling
Metadata
\ 4
Delivery Session carrying Transport Sessions Delivery
Objects
P1.1.0 P1.1.1000 P2.1.0 y
Delivery Delivery
P2.1.0 P2.1.2000 P2.1.4000 Object Object
Recovery Processing
A
API
Y
Application/
DASH player

A.3.9.2. JI2 d& LERE 53

ANDEE OEdolEHE &5 QEHME SZ=20 g 22 51 UL =8J|s
CtE2 Az =4E IS HOIZEE XMelgtit.
LCT2t ROUTE(ALC) GIHE oHAGHH IH3IS Rs HERE
. S 2CHAl 22 22 oY W32 HOIZE= He AL

A

2) ROUTE =40l =4l& 129l TSI Codepointdt AIEE  CIOIEOIA
==

D
O
C
_|
m
4
P
S
rr

iz
0
o
O

a. AIJEE Oletdolge LCT W3l oltdel TOIE 0l&otd H2te oA

E“OlEIZEE 295 3

—_—== EO!_EP.

-

b. @EBHEQS H I3l HOIZEE #=AEUH UNH, T
|= EFDTS maxTransportSize 4= AFZSHCY.

l= QEMEES et T' HI0IE2 B 2= &Eetth
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Dl S0ICIOESE
d. =&DJl= &AM HOIZE ZO0I0AM HOZE ol Z0/1E ¢

ZHEF(ZE2EE)
o c

(
M HOIZ

e. £={I|= false2 Z=J|st= RECEIVED[0..T'-1] Boolean arraysS M4 stL}.
S =AH & ol £= 1 0|40 2HE5E HL 4Dl XIHEo=Z
E WOl &=Ch i) RECEIVEDO =l 1JHCQ false entryJt

EME B2 i) QLEXED Ot X AAS B i) HE2IAH0I&0I

=Y
Chs2 Az BEMEZ SJEC.

i. X& start_offset, Y= HOIZ2E2] Z0|E LIEH.

i. =4&Jl= HIH 32t0 HOIZEE copydt) RECEIVED[X ... X+Y-1] =

true2 &3%.

ii. S2& RECEIVEJ}l trueZ2 £8EH MM QERME S& 2z,

g. B flaglt 12 &&8& ROUTE IH3I0l ZXNE &R, TE X+¥Yz2 &&Hot,
RECEIVED[0..T'-1] & RECEIVED[0..T-1]2 Z=&FStCt.

A.3.9.3. &t DIECIOE =&

AL OHEcAHOIEez BUHE =% UL 0l 222 0lE XN&dH)| <st ==&t
HIELTIOIE O MEB&E= A
HALISS otLE %ot
QEHMEIL File ModeZ =#¢&I8 &S, A3.3.2.3. Z0 ZZE Hiet 20l =&Dl=
QEME SRS fIol EFOTE

LEHEDI} Entity ModeZ =&IE &HS, entity header? entity body= RFC 2616
(11]0 et X elE .

A.3.9.4. Packaged Mode #=4l

rr
0]
T
=
Im
i

ME  BANEI  Packaged Modez @ F4lE 32, 4D

OHE2AHOIEc=Z BLIJ|I &0 LEMEZE unpackstCt.
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e
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AD
t
)

=& A B:ADEY ZHIME TEHIY

=AM AIDEE ZOHEE MEH 2HE ot=F o) fIoiAM, LCT TOl 2=
Oteiet &2 Ul e ME=Z 228 H2AZ O stit:
e G-SLS WIIKIII L=EAU=X HEE UEIUH=E 2=
e Fragments Included — multipart/related THI|I X0 Z& T Ues BtLE 0]AHS
ADEE THOHES TS HFEE AHEEE st
e \Version —SLS HIIXIC HNE BEE AEGIE=E st
* Reserved — Reserved Z&EE 2|0|&tCH
2t TIES HIE &% (O B-1)dt 20| HolT00F StCt.
B-1-2:3-45:6-7-8:9-0-L-2:3-4-5:6-F-0-9-0-1-2+3-4-5:5:7-8-9-0-1
s S e s S B o s S S S
|G| - - Fragments -Included - | ----Regerved- - -| Version |
B e e B e At T e s A e st e
(0% B-1) TOI HIE &Y= st o
G — SLS IH2|KIJt =LA =X HEE LiEtWHeE 2. 1o B, Ad=gAss

Ol0l5tH, ‘0’2 B A=C|X LUSS 20|8HC}.
Fragments Included — oilE IIHEQ2 bit map & HE ZfOHEI ZEENH JU=X0
st EZ XAISHCH 0 gt MHIA AlOQZ2 T 1HEQ identifier 2 £

Ot <HF B-1>2 20| HoECh

<X B-1> Fragments Included 2 & gt=

Fragments IncludedValue Description

Value generated |‘000000000000001" |USBD/USD is contained in this bundle

by OR operation |‘000000000000010° |S-TSID is contained in this bundle

applied on the 1,15000000000100" |MPD is contained in this bundle
following values

‘000000000001000° |APD is contained in this bundle

‘000000000010000"  |AST is contained in this bundle

‘000000000100000° |EMT is contained in this bundle

Other values Reserved
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Version — 21 X2 HEOICH. IHIIXIDJF otLES] Zef IS
DfOHES HES LIEFLHOF SHCE. WHIIXIDOF O JHel Do
a2 ZCS= O KIS BHMZ LIELHOE StCH MetA, IHIIX

T, Ol =

Of
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HAHES Bgtcte LEE = JAZS ettt WIIX2

o

fm g

rr
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18 SIS0k 3lMH, 28 modulo gt JIH&ICH.

FIF
40

&
ol

166

FBMF-STD-015



DL SOICIHEZTEZHEIFT(ZR2EF)

£ = M C:T-UHDTV VIT XML Schema &2

T-UHDTV VIT 2| XML Schema &°2l= Us1d L

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema
xmins:xs="http://www.w3.0rg/2001/XMLSchema"
xmlins:vit="http://www.nextb.or.kr/XMLSchemas/T-UHDTV/Delivery/VIT/1.0/"
xmlns:routesls="http://www.atsc.org/XMLSchemas/ATSC3/Delivery/ROUTESLS/1.
0/"
targetNamespace="http://www.nextb.or.kr/XMLSchemas/T-
UHDTV/Delivery/VIT/1.0/"
elementFormDefault="qualified">
<xs:import
namespace="http://www.w3.0org/XML/1998/namespace"
schemalocation="http://www.w3.0rg/2001/xml.xsd"/>

<xs:import

namespace="http://www.atsc.org/XMLSchemas/ATSC3/Delivery/ROUTESLS/1.0/"

schemalocation="---/ROUTESLS.xsd"/>

<xs:element name="VIT" type="vit:vitType"/>

<I-- complex types ——>

<xs:complexType name="vitType">
<xs:attribute name="version" type="xs:unsignedShort" use="required"/>
<xs:attribute name="textinfo" type="xs:string" use="optional"/>

</xs:complexType>

</xs:schema>
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2 £ KN D : Service Linkage XML Schema

Service LinkageOll CH&F XML Schema &2l= Cist &L,

<?xml version="1.0" encoding="UTF-8"7?>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema”
xmlns:usdex="http://www.nextb.or.kr/XMLSchemas/T-UHDTV/Delivery/USD_EX/1.0/"
targetNamespace="http://www.nextb.or.kr/XMLSchemas/T-UHDTV/Delivery/USD_EX/1.0/"
elementFormDefault="qualified">
<xs:element name="servicelinkage" type="usdex:servicelinkageType"/>
<xs:complexType name="servicelLinkageType">
<xs:sequence>
<xs:element name="linkageData" type="usdex:linkageDataType" minOccurs="0"
maxOccurs="1"/>
<xs:any namespace="##other" processContents="skip" minOccurs="0"
maxOccurs="unbounded"/>
</xsisequence>
<xs:attribute name="bsid" type="xs:unsignedShort" use="optional"/>
<xs:attribute name="LLS_group_id" type="xs:unsignedByte" use="optional"/>
<xs:attribute name="serviceld" type="xs:unsignedShort" use="required"/>
<xs:attribute name="linkageType" type="xs:unsignedByte" use="required"/>
<xs: element name="activationTime" type="xs:dateTime" use="optional"/>
<xs:attribute name="description" type="xs:string" use="optional"/>
<xs: element name="deActivationTime" type="xs:dateTime" use="required"/>
<xs:attribute name="description" type="xs:string" use="optional"/>
<xs:attribute name="serviceCategory" type="xs:unsignedByte" use="optional"/>
<xs:attribute name="broadbandAccessRequired" type="xs:boolean" use="optional"/>
<xs:attribute name="svcCapabilities" type="xs:string" use="optional"/>
<xs:anyAttribute processContents="skip"/>
</xs:complexType>
<xs:complexType name="linkageDataType">
<Xs:sequence>
<xs:any namespace="##other" processContents="skip" minOccurs="0"
maxOccurs="unbounded"/>
</xs:sequence>

</xs:complexType>
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(O 1I-1)2 #2 oY A9 HEIIE 2Ol
0 112 |3 4|5]|6]|7
PC | HM
(=0)|(=0) -
Length (11b)
Payload
\/—\

(28 11-2) 2 E

[ S

2 IH2lel Y=stE eIk 0l

-—

HIAIOIA  SID2t &8 &te
AEEIX B RUACEH

— T/

0 112 |3|4|5]|6]|7
PC | HM
(=0)I(=1)
Length (11b) 3B
R HEF
(1b) (1b)
Payload
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0|12 |3|4|5]|6]7
Length (11b) 3B
LSI HEF
0) (1b)
Payload
J_\
Intermediate segment
0|12 |3|4|5]|6]7
Length (11b) 3B
LSI HEF
(=0) (1b)
Payload
\/\
Last segment
0|12 |3|4|5]|6]7
Length (11b) 3B
LSI HEF
(=1) (1b)
Payload
\/\
(0 11-3) 2gE
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11.1.3. TH Z2&
(28 II-4)= ZZF P20 €3 HE T2 HOIZE &t

Component length Z2=(L_1 ~ L_n-1)= O0OIXI2 TH3! BILIE Hlst 2
al 24 SHE|

20|E LIEFHCE. Length 2E=9 X2t 2

P IH2IS LIEtE = UL

3B

L_1(12b)

T

L_2 (12b)

L_n-1 (12b)

Payload

\/—\

(08 11-4) Z2&& H3lo H=st

ALP dld= Component_Lengthdt &£ 2t M, (O 1I-5)2 &0 L.n-1 E=
CtS0l 4002 stuffing bitE F=JletClh.
3B
L_1(12b)
L_2 (12b)
L_n-1 (12b)
Stuffing (4b)
Payload
\/—\
(O™ 11-5) Z2&= 3! 2=3sHComponent_Length 2S04 &4 )
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.2.  MPEG-2TS 2! 2=3t

ALP TH2!2 HIOIZ2E ¢tel SJ| Hi0oIE 2101 EE MPEG-2 TS IH

Jls 22 A
(O 11-6)2 812l MPEG-2 TS 2SS E&st ALP TH3!2 OIAIE 2HECH BES
3= st €00 €g8=th:
« MPEG-2 IHZQ H=3E <o =J| HIOIES AtMISHCH (MPEG-2 TS IH3! 9
Z0l= 187 HIOIEO0IA 18840
o 8IH2l MPEG-2 TS IH2!2 ALP IH2!Q HIOIZE=Z FE=Ch (HOIZEQ 20l=
187+8 = 1496 HIOIE)
« U= 20l et ZO01JF 1HIOIE ALP oIS M A SHCE.

Im
=
o
Y
2
min
$Q
a

— Packet_Type = “111”
—  NUMTS = “1000”
~ AHF =0

=0l ALP 22 8I12 MPEG-TS IH2I=0| PHY di0oloiz &2E s25Hs <0l

HIoH 7HIOIEE Ee = UL
188 B
Ox Ox Ox Ox Ox Ox Ox 0x
47 E 47 e 47 E 47 E 47 e 47 E 47 E 47 E

1878 _

. TS TS TS TS TS TS TS TS

NUMTS AHF

(O 11-6) MPEG-2 TS encapsulation example MPEG-2 TS 2{& 3t 0l Al

.21, € 3l A4NE 0l

ALP= YW MPEG-2 TS IH2!0l ALP IH2!e=2 W&stE Il M0l MPEG-2 TS E
HISS AME = JLD, NA& MPEG-2 TS € IHAS =A== ALP T2 GIHE
Soil =&DI0A LAE = JACL (A 1-7)& F MPEG-2 TS £ IHA S0
HOIZZ=0AM R MPEG-2 TS IH2! OI&Ol XIF™S M, 6912 MPEG-2 TS IH2! =
ZEEt ALP TH2!S MIAIE E0E0 dsst HE2 Ul 201 288 = UK
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« 2 IS AMGHD II2EFHC
« MPEG-2 TS IH2!9 &3E o S| HIOIEZS AHMIEHCH (MPEG-2 TS
212 187HI0IE0I A 188HI0IENIXI &0 ECH.)
« 619 MPEG-2 TS 6 MPEG-2 TS IH3/S ALP IH3!S HOIRZEZ S=CH
(HOIZ2=2| 20l= 187+6=1122H0|E)
o CIS 2t0ll M2k 2 HIOIE 2019 ALP GIlHES M A B
—  Packet_Type = “111”
—  NUMTS = “0110”
— AHF =17 (REM MPEG-2 TS TH2!0| HOI2E2 =5t ol XX
g WASS Itel)
— HDM = “0"
—  DNP = “0000010"
2020l ALP TH2I2 201Dt 1124HI0IE0I1, 8IS MPEG-TS IH2!0l PHYZIOIO2
XN Z3C= B0 HIGH 380HIOIES EAE £ QUL
s O e A e
Null Packet Court
SYNC Removal : EREEREERERE
 Useful é;;'kg{c"aunt o
- (liléﬁ% =1)(=0) (003&10) Payload
< ey -
(O 1-7) & W2 AXNE 088 MPEG-2 TS 2=3 OlAl
(O 11-8)2 ALP T2/l Cl&39 Y 2! &9 HAIE BHEL
« DNP ZEZE =HQIEHT,
« NUMTS ZEZ 0|28 0| ALP TH2I0IA TS TR XS =0IEHCH
« SJ| HIOIEE &SHC
« Y IS DNP ZCSD} 23l U2 |&8 TS M2 15 20l MA S .
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SYNC Insertion

I1.2.2. TS G &XNE 018

ALP= ALPTHIICZ

DIHYS0ICINESZIHER(ZRES)
NUMTS AHF |[HDM DNP
(=0110) |(=1)|(=0) (0000010) Payload \
T 6 Useful Packets
R t 4
e-generate -
2 Null Packets ‘ i ‘ = ‘ E ‘ E ‘ = ‘ = ‘
0x 0x] 0; 0; 0X 0x 0] 0x
ST N RN R
b Output Stream o
(O 11-8) € 2! AHME 0l28 MPEG-2 TS CIZ4&3H2 Ol Al
£ YWESIE MPEG-2 TS 2l2 GIHE H= dSsAZ = UL (2™

II-9)= cc(continuity counter) 2=2 Melot 22 dHHE Jt& 8 el MPEG-2 TS
IH2le EZ&st ALP W22l WAIE EHEC s Ee G2 200 492 =
ALk
e ccELE Moot 22 oHE Jt&l 82 TS A== S=Ch
e GIH(SJ] HIOIE M) & HEW MPEG2-TS IH2IWA2 RXTD CE
72 MPEG-2 TS I2l0ME ANMECH (HOIZE2 20l= 3 + 184+8 =
14758101 E)
o Ct3 2t0l et 20| 2HI0IES] ALP dIHHE A& StCt.
— Packet_Type = “111”
—  NUMTS = “0100”
- AHF ="1"
— HDM="1"
—  DNP = “0000000"
Z U201 ALP IH2'E Z0| 1477HI0IE0112, 8IS MPEG-TS IH2!0| PHY HES2=2
HNE S=5e= 320 ol 27HI01EE g &= QUL
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‘TE‘SI ‘TP‘ PID ‘SC‘AF‘ cc ‘ Payload ‘
0 o 0 0% 0% 0 0%
Input sveam R E R E e e e
SYNC Removal [ [=1[=][=][=][=1[=]1[=]
Mo JLe [l e J e J o[ e JW[ e J[s[ ][~ |
, CC=1 CC=2 CC=3 CC=4 CC=5 CC=6 cCc=7 CC=8
Useful Packet
! Count
Common Header
Deletion cc=1‘H‘P‘P‘P‘P‘P‘P‘P‘P‘

Indication of
Header Deletion

- )
NUMTS AHF [HDM DNP
- (=0100) ‘(=1) ‘(= 1) (0000000) ‘ Payload

(08 1I-9] TS AMIE 0188 MPEG-2 TS &3t OlAl

(O 11-10)2 ALP IH2!Sl Cl=3st KA GlliC &K 2S00 OE TS o2 =+E

SOHE0. =4F2 UPss Hd2 UsSH 201 €82 = U
« HDM 2EZ2 &0 oltd &M 2= ZXAIett
« NUMTS 2E=ZE OIZ0oll 0l ALP IHZ! ©t2] TS IHA 2 ==XtE & eI&tC}.

« HRUM TS IH2!2 3HIOIE oGlCI2t 184HI0IE HIOIZ=E JHXILL UL, UOIKX
TS IH2lsS2 2% 184 Hi0IE2 HIO0IZEES Jt&ILCH

« REM TS IH2! olHE Ol 2= TS WA odltiE &Sttt 0l ol
ccEE= Xtdlxtell SItetlt.

« SIIHIOIEE &g stlt.

NUMTS AHF HDM DNP payload
(=0100) =D)|(= 1) (0000000) Y

Detection of Header
Deletion Mode

,,,,,,,,,,,,
/

8 Useful Packets with

. only one common header
/ A /
o W2 [ o [efefe]efe]r]

Header Copy
(CCis increased by 1)
A
Header Recovery ‘H‘ p \ H‘ P HH‘ P HH‘ P \ ‘H‘ P \ ‘H‘ p HH‘ p HH‘ p \
CC=1 CC=2 CC=3 CC=4 CC=5 CC=6 CC=7 CC=8
.y 1 §F 0 5 F J |
. 0x| 0| 0x 0x 0| 0x| 0x 0;
SYNC Insertion 47‘ TS 47‘ TS LW‘ ) Lﬂ‘ TS 47‘ TS 47‘ TS H IS m TS ‘

-
%

»
-

Output Stream

(28 11-10) TS dlId A ME 0I&

rol-

FMPEG-2 TS CIZZ=3t UlAl
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IP oltd &= GlAl

1. 88 2= 1 AE

o ) [ = = =
(28 -1 2 H8 2= 101 A8 =A2 O IP sl =01 CHEt KAIS LIEFH
=10ICH
Static Context » A Static Context »
777777777777777777777 N eweeee-Dynamic Context-—-----pp» #----Dynamic Context-----J 4-----Dynamic Context-----p -Dynamic Contextp
RoHC-U Compressor IR compressed %_DYN R #‘_DYN
/ I\H\\HHHH&HHHHHH HHHHHHHHH\H
77777777777777777777 ‘\ Reuse of
7 RDT W IR previous RDT <
Adaptation Module | Il [ [ [
(Mode 1) : [TTTITTTTT] [T [TTTTT] [T1[TTTTT]TT [TTTTT]
777777777777777777777 RDT IR
e 1 1 I 1 1 N
Transmission with | [TTT][TTTTI [T} [TTTTI [T [TTTTT] TT [TTTTT]
EEHCCIOT i PHY Frame :
,,,,,,,,,,,,,,,,,,,,, / O SRR SRR SUSIRRURRI SRR SRRt SRRt SN |

Transmission packet range
within 1 PHY Frame

Packet Reception
after channel change

| _Packet Reception | F H N H N [ [
i from 2 PHY frame | . e L LT [T [TTTI] [T [T [T [TIITIT]

v

Leccccccccccccas JI. ............... dececccccccccaas dececcccccccccas dececccccccccaas . dececccccccccccedacccccccccacaaad
————————————————————— . cemeremnenneenceece \Wait fOr IR
ROHC-U ]
Decompressor | RN \HHHHI:\:.HHHHHHH (ITTTT]
,,,,,,,,,,,,,,,,,,,,, H ontext >
1.......).<. ...... 4,_______>_<_ ...... S S | DynammContext 3 4—Dynamic Context--J»
L-} Decompression Start
(O HI-1) H8 22 12 0188 IP olltd =01 St oAl
SAIIAS s&=2 st 20

mtetOle ol Chet S0l 8le®, O =cl Z 0ttt RDTE &&6HI|?io 0™ 2

ROTIF THAtEE = ULH A2 =22l AS Zdig e S0l Wet dsE0h
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Ol OGIAIOIA THZ! AEEO0lI & BN =22 ZdIZRH AEs RS2 2RO H

i RDTE £H ROHC #4 IeI0IHE 202 = UL B8 2E 10M=, (ROTE
ZSoHAl 2%=) M2 AEEE ROHC-U &€= diMII2 MEEC ROHC-U 2=
oHMIl= &M ZHAE g0l IP JHE =+ € =+ 8I2EZ, ROHC &= ofMIl=
BFCAL IR IH2!S =4&IS DJICHed0F BHCH IR W20l =4&& 0l=, 2= oik BEOI

n.2. 82 2 2 A2

(O8 HN-2)= H#8 2E 2t A8 =S M IP dld =0l st MAIE LEHH
X0l Ct.
Static Cor » Static C Xt »
Dynamic Context--——J» Al Dynamic Context-——-J» _4--——--Dynamic Context- #-—Dynamic Context-p»
RoHC-U Compressor IR compresse ’E‘_DYN IR ’B‘_DYN
.\HHHHHHHHHHHH N Y O O O I I
f ~ Reuse of
v IR-DYN pr§§33§ gDT - IR-DYN pre;glsz gDT M
Adaptation Module
(Mode 2) m\\\\\\\\\\\\ [TTIITTTTT] [TTTTT1T TTT1 [TTTTT]
777777777777777777777 RDT New
RDT
””””””””””” o] T il
Transmission with m\\\\\\\\\\ 1 Y I A | [TTTTIT ] [TTT] H\HH
Biigcontig ! PHY Frame ! {
,,,,,,,,,,,,,,,,,,,,, D i e T et T L L LT PP ................I.................
Transmission packet range
within 1 PHY Frame
Transmitter
Receiver
Packet Reception
after channel change New
N RDT IR-DYN RDT =
Packet Reception
from 2" PHY frame _HHH\ [T [TITTI]d LTI [T IT]d LTI
7777777777777777777777777777777777777 .I.,,____,,___,,,_J___,___________J_______________J_______________i,____,_._.,,_._J,_.__,,_._,,,__J:.__,_____________
————————————————————— Wait for IR-DYN-— » 1o o
Adaptation Module F
(Mode 2) I ‘HHHHH [T T [TTTTT]
A T
RoHC-U
Decompressor D:\j:\j:!ljji HHHHHH [TTTTT]
————————————————————— atic Contex Contex >
Dynamlc Co‘ntext --Dynamic Context— L; _~--Dynamic Contextp
t-} Decompression Start
(O 11-2) H8 25 28 0188 IP 6l L=0 CHEH Ol Al
SEDI0AS s&e LS 20
P IHZ! AEEO0l ROHC-U Z=J|2 Mg M, H® Bl 2= P IH3I0l CHol,
ZEAEDL 20|18 T/ IR W30l el ZEAEDL HAE [, IR-DYN W30l
MY I THAEE OS IR H0l 442 BIIK SXECL SX IHAEE
S IR £= IR-OYN W30l 84 2 MKl =X =0 HS2E 2JF 422 [, B2
DES R WASZRE IEN BHAE IBE FF S0 BHAE IRI} =5 @
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Ol=, 2 IR IH2!2 IR-DYN {322 H& =l 2HAE dE2
M ROTS €22 F4ECh 0l MAIGIAE, RDTE O =cl ZdY0tth dsE0h

38 ZEHAE 2o 24 Lt tHet #2180l 8128, i =2l ZalS0tCH RDTE

d&EoI?ol Ol&2l ROTIF THALEE == ULH THA2 =2l HS 22 S0l Ot
ST

FoII0AS s&H2 s &0

Ol GIAIOIA THZ! AEEO0lI & BN =22 ZdIZRH AEs RS2 =0 H

.3. 88 25 3 A2

(O 11I-3) 2 M2 2E 30| A2 ZUS M IP ol =0l et GIAIZS LIEHH
210|Ct.

i -Static Context » tic Context: »
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| Y ' R IR-DYN IR-DYN
3 RoHC-U Compressor l compressed i 0
{ ! [TTTTITITTIITEITITITTIITTITITIE [TTTTTTI \ [ [TTT]
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| Adaptation Module | ﬁv [ v ] [ v [ v
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7777777777777777777777 ] RDT New New New
RDT RDT RDT
RDT
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3 PHY Config i { PHY Frame H ! i
Nmmmmmcccccccccccccc? bessssssgessccccdeccccccccccccas e —— B B deccccccccccccaad ,
Transmission packet range
3 within 1 PHY Frame
Transmitter
Receiver
Packet Reception
after channel change New New New
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S F H
_____________ It SRR S [ PR
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