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4.1. 80 H9

T-UHDTV U|QAHO|A : T-UHDTV |QAAL|O|AL XA} UHDTV HHLo|A ZE

=, MH[A~ B2 S8 Zofet HYAHo|AF oojg

ol (asset): ZE|DIC|O] CIOIE M=z 7ot AEAE 7HX|0 ZE[OQIC|0] =2
HOldS F+dot=0H AEE

i}
12
I

H2ECIHAE AERZ (broadcast stream): &M FIf=(center frequency)2t

(bandwidth)2 2 HO|Z|&= RF k22| AN JHEHA

CVS (Coded Video Sequence): NAL unit AEZIM0| AHAEXZEOZ H{X|E|LD SELLO|
sequence parameter setS A2t 235 Jts%t AMA QHUER, 2 CVSE CHE CVS

of Foh SEHLE == Jtsd

DDE (Data Delivery Unit): EX 22| & 2£209| 2EIXJ} 22 £+9|0] MAC/PHY
HEZ2 AN EE Ao &8 ROUTE ez FMEHE|= OfH

DASH M|OHE (DASH segment): DASH O|C|0{ MOAHEE °o|O0/gt (MPEG-
DASH[23] 7|El DASH-IF =2m}al[9]9| 3.1.258 & [[}IE)

A g A|2E™ (Low Level Signalig, LLS): UDP H|O|E{ 120 =2tz 0|2 ™
it IP FA/EE H E JHX|= 1P IR &L= A|OE32 2o

MDE (Media Delivery Event): O|/C|0] E2{|0|0{Lt C|2H & &2 AEO 20U=
CtQ|Z C|O|E{ 7t MEtE|= O|MIEZ, MDE G|O|E 2252 M4 7|dHdelivery deadline)

—

= 7t8

Media Presentation: A|Zt& ZAAH 7} =X SAHLE =X SHK| %42 O|C|of 2EHIXO| x|

[

et HIolE{el Tet=2 2o|Ojgt (MPEG-DASH[23] 7|Ht DASH-IF = Z2ut[9]e] 3.1.22

MPI (Media Presentation Information) H|A|X|: MPI H|O|2S Z&st= MMT Al
22 HAIX|E 2lojgt

12



N SEEZHINEE(TEEE) NGBF-STD-007
MP (MMT Package) E|O|&: MMT Of|Alla} 2HIX AXZHE ot WEE ELSH=
Ztote MMT A|128 E0|2S 2ojg

MPI (Media Presentation Information) E{|O|&: O|C|0{ZtQ] A|ZHE/ZZt™ ZHAOf

et MEE Zakshe MMT A9 gol2g ofnjst

MPU (Media Processing Unit): 2802 5% 759t OO|EHE Z&st= MUY 2

71E[O|L] (generic container)2 O|C|0] AE Q| ZFQt RASIAH AtE 7t
MMT Package: MMTZ &= O|C|0 HO|E{Q] =2|X 0l FstA Y

MMT ZEEZ (MMT protocol): IP HEQ3 A0|M MMTP HO|ZEE M&st=

28 Az Hs ZRESZ ooy

RAP (Random Access Point): O|C|0{ E2}0|HEQ} C|AL7I S&S A& =

= HIOIH A[E2o| HHR HIO[EE 2|O|g

M2 D5 34 AFRA HBEE OlCjof HEHESO B8o2 HEHES
o ek wAlol OCio] A4 UL LY AL SISX S ZEHoz X3
& 9lonf MAIZH B2 HMAIZIOR NI 4 US; MAIZ MHAE Yo TV =2
JusE 78 " 4 U

Staggercast QL|Q ZEUEO| s £7ps0l ZoIMe RBs17| st wgo=

0Ql 2rj0otiet S5 HEEZ B X2 522 223 7ts)s e A2t
£ 71 0 2L O|FY Hd&Est= Y4 O0|H, StaggercastE X|@ot= +4l17[= H

o
QL9 #4l0 st 420 S5E HES 8L + U
MH|A AZ A|l2<g?3 (Service Layer Signaling, SLS): X|AI} UHD & AMH|AQ}

0|F THOH: BHX HEHESS X1 USo|AN S MBots Al12IS o

— I_I_— a —

Ojet

SLT (Service List Table): 7| 2% Q| MH|A B2 M4 G SIS 2EE st HEAE

H AHSoH A8E= A2 JES Eols HOI=Y

S-TSID (Service-based Transport Session Instance Description): SLSE /ddl=

XML ZHIMEC] YFO2 sfLto] XINTF UHD @& MHAZ Ryots 2= HE

13
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HES0| &&= ROUTE MM CHEH HEE X3¢

T-MDE (Transport Media Delivery Event): IP/UDP/ROUTEZ Zi&3}=l MDE

Ul
10
a

T-RAP (Transport Random Access Point): IP/UDP/ROUTE &40 A RAPQ]

>t
rE

W HO|EE 2|ojg

USBD/USD (User Service Bundle Description / User Service Description): SLSE

Tdot= XMLe| 2FL 2 X|Jut UHD && MHE|A0 Cist SEE 7|ed

4.2.

12
kT

2
[e]

S
4.3. 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

14
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ESG Electronic Service Guide
GUI Graphical User Interface
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

15
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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

RFC Request for Comments

ROUTE  Real-Time Object Delivery over Unidirectional Transport
SCG Standard Color Gamut

SEI Supplemental Enhancement Information
SG Service Guide

SGDD Service Guide Delivery Descriptor

16



SPS

TBD

TTML

UDP

UHD

UHDTV

Ul

URI

URL

USBD/USD

VPS

VUI

w3cC

WAN

WCG

XML

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 Identifier

Uniform Resource Locator

NGBF-STD-007

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

17
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5. ZEI7 OpFe o M2 st

51. A" e

]
o
T
|_l
1o
ro
e
=2
iels
1
ey
rir
ox
1
rlo
<
v
m
0
<
D
o
Q
=
Q
>
wn
©
@]
=
<
<
=
n
O
=
m
(@)
N
w
(@]
o
(0e]
|_l

a8 5-19 Y0 slist= wWHS MPEG DASH 2F! &= 92 #2 + elsLch
O| DASH-IF Z2njdeg! #x 22 &2 £ QdsUcL0 7[dHtst Z{S 2 ROUTE (Real-
time Object delivery over Unidirectional Transport) T2 EZ2 AE€5l0] DASH MOAHE

£ F&3iCt NRT (Non-Real Time) O|C|0f, ESG (Electronic Service Guide) H|O|E{ % 7|E}
OtUES metshe Hl AA|ZH 2EXE ROUTE Z2ZEES 5310 MSEICL

ROUTEZ T&E= AlAEES &SoH| 2ot REAER AOEE JYE= MH[A 2|2

mjo
ofm
Ot
2
=
Okl
rmn
_ITl_

E H|O|& (SLT: Service List Table)

Applications (HTML 5/JS)
MPU © 0
=  |E DASH Player/Decoders
B o
Player/Decoders &;’;5: c.é%’ T NRT ;;gl?ri]gg_
Pl : ;
[ eme/cenc | |5 &[5 2| Files EME/CENC Files | opjects
s |o
MPU (ISO BMFF) = DASH SBe,\g/IrpFe)nt (1so
HTTP Proxy
MMTP ROUTE HTTP
SLT
uDP TCP
IP
Broadcast Broadband

i
>
12
=
il
H-|

a8 5-1] Z2E
18
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=9 =
HET} A0l Oftl HRCWES Sdf MSECHE U2 onjeln,
MPEG DASH 28! #=x & F

£ % UBLICLO| HTTP/TCP/IP AO|M At EICH

5.2. MH|A A|2Z e
5.2.1. AISH MH[A AOEE

ME[A ADEE2 ME[2o] A B Vs

mjo
i)
ro
o
HL
i
=
Ok
Of
=
i
ojo
=
my!
rlo
N

Hel 718 a2 FdECh
o XN g A|2E@ (LLS: Low Level Signaling)

o MH|A AZ A|2E@ (SLS: Service Layer Signaling)

HEAE-M2 Xl A|2dzlol =0l SLT(Service List Table

mjn
ofm
el
=
O
tn
o

[=]
SITE 7|2HQI AMH|A 2|AE RY U 2 MHIA0) h8 SISE S| 9o Tas

2 dote AEXHESS 45t 0|8
St7| eIt BEE M| S ctCt
(SLS Format)
SLs MMT Signaling \«4
//— \ /) Components i ' )
- Streaming Service NRT Service
Service Components p‘,’;[‘;‘EE‘" pon'/lnntne#g Components (MPU) Components
ROUTE SLT MMTP ROUTE
UDP/IP UDP/IP UDP/IP
Typically carried in the most robust
manner of this transmission
[12] 5-2= SLTQ} SLSO| #AHE T Alstst Zd0|LC}.
gt=0tS =5 M£T|= ROUTE/DASH MH|AQ| A0 SLS&= ROUTE MME A
3t LCT A

ME ME & StLHE AME S ROUTE/UDP/IP Mo =2 H&EIC MMT/MPU A

19
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—_

HAQ| ZL0| SLS= MMT A9 OA|X|E AFRSF0] MMTP/UDP/IP Alo 2 M&EIC
SLS7H WEUOR MEE R0 wE KY NS XYy 2 FI|2 gEHo
2 MEEICH SISt EEREREZ MEE A0 = HTTP(S)/TCP/IP7t AtE&EICt
(SLS Format)
SLS MMT Signaling _\
/— - /) Components Streaming Service NRT Service
Service Components m"‘lgtue;go piinnn‘nerrp:o Components (MPU) Components
ROUTE SLT MMTP ROUTE
UDP/IP UDP/IP UDP/IP
Typically carried in the most robust
manner of this transmission
[O2 5-2] SLTE A%t AMH|A EX
5.2.2. AIE{E|(entity) 2tA| U O{ =i (addressing) 7+ =
[13 5-32 MH|A2F O|F FE5H7| fleh A|l2E A S AF9 =28 AHE|IS
of AAE EAetet AO|Ct
Service 1n
<service ID> -
0..n 0..n
ROUTE Session .
<srclPaddress, Broadcast Stream <'\c/i| M:; Sj;S'on
destIPaddress, <BSID> Zsestliortl;eSS’
destPort>
1
1 1
1..n 1.n 11..n
LCT Session Physical Layer Pipe MMTP Packet Flow
(Service Component) 57 1 <PLPID> 1 o1 (Service Component)
<TSI> <packet_id>
[23 5-3] MH[2, Al&HL S2| AS =elF AEHEQ &2 2A
MH|A= ChZdF 20| 57tX|e E/R2 2R/EL
* linear AMH|A (linear audio/video service): AA|ZIC 2 FLE|= oLQ| H|C|L

20
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MM

HAEZHESR Of0] Azl otLt O]yl 2bje HEHES HEotH, ofZ2(#H0ld

(application) 7|gto| &7} MEHI}I H& & = ULk

e 2 ™ME linear AlH|

I>

(linear audio-only service): H|C|Q HEZHE Qi0| StLt
O|¢fo| U HEHEE H7|tez HEotH, ofZ2(#H 0|8 7|gte] 27t FHH

7t M& € + UCL

« @ 7|8 MH|A (app-based service): MH|AQ| 4 Sl Aol D2 HH22EE

OfZ2|AH O] M0l 2l5t0f MOkl AMH|

* ESG(Electronic Service Guide) AMH|A: AMH|A 710|E HEE XSSt}

—

o H|A AE (EA: Emergency Alert) MH|A: H|A ZEO| O3t HEE EX 82 ¢
E HOR/C2 ZHXE AMESH0] MHTIC)

MHAZ M= ZHIXE M&s= ROUTE MM 12|1/E= MMTP MM 7+

Ao LSt orefer #0| #3805k ALt

10

Soto] A

e linear MH|AQ| AR, MH|AQl EHXE & 9| olLIS ZE2ZEEEE
=22 A0 A

SEC StLto| linear MH|AS HESH| 2lol0 & 74| Z2EZF

&g =+ gltt

v SfLt 0|2 ROUTE M5,

tA
rir

v BLE O|Ako] MMTP AIMS

+ linear MHIASH B HIMAIZ 2HAJ}F HBY FLO, 0f HAAZ 2

- - — L

=

rr

otzfet &o| MEEICH
v L} O|Ato| ROUTE MME

AE2[Y OjCjof HEHES MMTPL ROUTES SA|0| 0|83t0] T&st= A2

&K E=Ch

LS T

o o 78 MBE|A

i

MEsts B2 g AMH[2o] AEHEE Ofaiet #0] MEE

Ct.
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v &L} O|Ato] ROUTE MME

N

| ROUTE MM2 3fLt O|4o LCT MUoz TAEICt 2 (CT MU= MuAS
TMEe AEEUES0| MAEHLDL AERY MHAQ A, 270 9r]Q, HC|Q, H

of EL dfLlo] LCT A{g@ M&E & ok 3jLto] LCT o] orjes Ha
Stm, = CHE spLbe| LCT X4o| HIC|RE M&ste 97t 1 ojojch. AE2]Y ojg|

A O
T HA

Ol= DASH MO1HEQS| HEZE MEE|H, Ol MPEG DASH 28! #x 122 %

mjo

o
&L CLe| DASH-IF 2 f! = #2228 #2 = SUCLEZT0N Felettt

MMTP MME SiLt O|AtS| MMTP {7l EE22E FHECH MMTP MMHE MMT Al
£ MEotCt StLkel MMTP bzl

=
E22+ MPU HHZ ™&SIH, Ol MMT EE0A Ho|st= Hiel ZLt.

NRT AH|2 S AA% BIEFHO[E} H&S ROUTE MMS R4ets sfLtel LCT
MLS So10l MHE 4 UCh 02 HUS2 Azt 7|greto] ASHoR HEE 4k
3, IMX %2 & YUCh A2 A TLZYO|Lt ESGY 22 HEI O|EHS ROUTEC)
ICT 2e Soto] MBED AH2 ADZI FLE MMTPY I3l B2928 S
% 7hsolct

HECI|AE AEZ2IS B|LIO| RF AfES o|0|dt= XAIKO| J§H0|CH HECI|A

(m

o
AEYS SNFEe m2|HAl Zto| Wo=Z AYH 4+ 9on, of ol Chto
Broadcast Stream ID2}= SILEC| nQ 2 20T = QUL LS| PLP(Physical Layer
Pipes)= StLto| RF XijEo| £ &0 Fetoty. 22to| PLP= £ ZEg0|M, A Y m2t

O/E ZrS 7FRICt £33 PLPIDE: 1.9 Zroz [EEICH

N

N
10
x

HlA= & 7HX| Ej2] MH|A AEXtz f2E 5 QULCE Sthhs SLTOAM
il= B2 Z0[o AMEXO|H, o= otLel EREIAE X|G AN Diot giE
2 & UL CHE StLtel AgXt= SLS 8! ESGO|A A8 E[= URI HEHCS| A&X}0|H,
= BREIHWAE X|F90| =otelX| 1, © X|HoM gLt ¢ 712 & UL StLt
O] ROUTE ML AA IP T4, 2XX| IP A 12|10, 2XX| ZE Hm5O| Xstoz
AMHEHE|CE SELEO| LCT X2 Transport Session Identifier (TSI) 2 AlSHE|, TSI= LCT X

20| &t ROUTE MM WO 722 g2 ZHEICH ROUTE MM W LCT x2S &S
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£ME, = 4 LCT Adel 29 ZMSS MHA A AlDY (Service Layer
Signaling, SLS)2| S}LtQ! Service-based Transport Session Instance (S-TSID)2t= ROUTE
AN F2ME S @S &lCh StLte| LCT x{E2 otLte| PLPE &8 M EL (K
2 7§o| PLPE S¢f L0l MBER| QECh) ME CHE LCT HEES M2 OfE PLPS
Sof M E|7Lf, siLie] PLPE S8 M E 4 QICh S-TSIDE 2Hzto| LCT #dg ¢

= —
b TSI gt & PLPID, & EME/OYUS %t CIATEES S8 AS FEC 2t0|H

rot

ujn
mjo

mBHSiC)

—

StLtel MMTP MM2 SHX| IP &, 8K ZE HIE &
MMTP I{Zl E22 GiLt £= 03] 7ie MH|A HEHES FE)= Al0] HaiU=
MMTP MM #F oM DF{SHA 2= packetidE S AEE + UCE. MMTP
M W MMTP Izl S29352 58 §d5 £= 718 MMIP I3l S22 1f &
MELS MMTP MM LHOIM FEE= MMT A|EE HAXSS S8 & =Ict stLto|
MMTP Izl S22+ otHtel PLPE Soff ™& etk (2] 712 PLPE Sdof L+ HS
E|X| @=Ch) M2 CHE MMTP Ij2l 22252 MZ LhE PLPE Sdof ©E &L, ot
Lte| PLPE Soll BSE = ULk MMTP A|ID2E HAX|E2 42| MMTP 12l S22

LE st packet_id gf 3 PLPIDE =E&HSiCL.

53. N gi¥ A|lagdd

i

of

AN 2 Ala<dE (LLS: Low Level Signaling)2 UDP O|O|EH{ &0 HE2te0f ©
L0, LLSE T&5k= UDP/IP miZl2 AREO| Holgl P =t LE WS JHEICEH

F

X &of UHDTV @& A[AE”0A Zofgh LSO &ot= A|dE3e R0 = ST
(System List Table), RRT (Rating Region Table), SystemTime, CAP (Common Alerting

Protocol), VIT(Version Information Table)7} QILC}.

in

n
Of
wn
3

r
x
fot
dn
=2
]
fo
ot
XN
x
0
| >
1o
wn
—

S
X OofH XM HEEL A=X[0f et SLS REAERM JES J[sotot.



53.1. IP =&

NGBF-STD-007

=1 3=

= 0O
LLS= FA7} 224.0.23.600|10 22X X| ZETJ} 4937/udpl@l IP IjZlEs S350 ML=
Ch. LLS 1P T§2S AQI$ BE IP Dj2o| BHX| FaL HIEA| (1) MHA XS LHo|A
1 7ol SUME BEY 4 Yl YHe S50 TUE 2HX FA0FLL Q) C}EO
HYZRHES OrEsH= 239.255.0.0 ~ 239.255.255.255% HQ o] S & X| F=A0|0{0f sliCt
. WA Belocteo] S MH[A K|S L{OIM ZEANH TUE K Hs

(SLT.Service@majorChannelNo) 2} = 5}0{0F StC}.

SiLtSl W& £ FHIE MHIA XY HE 22 U2t SHEE 240 RF A
42 Sot0] A2 CI2 NHIAS $3% Z90 220 P Fa/EE WS X3
2 BE $F NI LoIN RS0} BLt

siLiel $F MZ o] =40 LIS AEY(E40| SINO| X & F20| LS &
=22 Ml oK AR P FA/EE S 43MS0| EoE 2E A
B2 QtoA R UBHO{0F BHTH

« EZ HESRIIYOAM ZHEFHAE TP T{ZIQ| X{Z2HiO| ERot STHE HAE 2,
K230 P EHAE FA/EES A0 MHIAS MsHe 20| B
C}.

Che2 IP =& 229 of=0|C0t.

e BILIO| HEEAO| BTBI= SLTI} 220 MHAZ ZE3ISID 0| AH|AZO
major Xj& HS7} 502 Z0{, 239.255.50.0 ~ 239.255.50.255 2|o| HE[FYA

E P FAE AEE 4 ULk

1 EHE|5’H¢E FA 224.0.23.6010t SXX|

Qlo| IP FAL RFC 236528! &z Q&
S

T E 4937/udpe ZtZt AtscSvcSigdt atsc-mh-ssc2 IANAG| SE &

=

mjo

B2 $ gELICL 6.1H0| 7|&E "IPv4 Local Scope”
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NGBF-STD-007

o SILIO| BEEALO| Y= SLT7F major kY HS 7} 5091 AH|A S major Af

g HS U 8921 MH[ASS BF EZYE FR0

HNAE IP FAE BE MHA0 AFEZ 5= ULCH

* otLtel RF MES 2702 &AL SRE B0, 442 YESAE A

— o I-
7z major XE H2E 3 B SE2=Z K= ZEFILE TP F2F A

o MH|2O| AtE™ == UL

o OILIO| BFESALZE 2709 RF {20 major X{E BT It 5022 s UStD MEZE Cf
2 minor Mg HMEE JHXIE B40| MHIAS B Z20|, 3 HH 38| 2
0] 5091 YEIPHAE IP FAE 70| RF L2 SBEE BE AH|20 A8

4

5.3.2. X " A|29E EHo|S HA

QUCE T, Zk2Zo| IP FA/ZE X2 2719 RF AHE LHOA &

LS GIO|ES E3rots UDP/P HHZISS of3f [E 511t 22 HEfo| HEAE

TZE E%eE|6] ™E ECh LLS HIO|HE EEot=

iy LLS2 T&E= HolEel FFE 2blste D%

F|I' i

=
HO[E0[2t= o HOIS2] %[t ZO
Z|Cf Z0|2 SFYEH, O] {2 65507HO|E0|Lt.

[ 5-1] LLS Table & QIZ{&g0|Mst= HIE

=282 ASHM H

UDP/IP {9

MR HIOIEE

S o|o|sich oft Z20| LLS

a9

i =
L
ot

AEE X

S I EAET

25

Syntax No. of Bits Format
LLS_table() {

LLS table_id 8 uimsbf

provider_id 8 uimsbf

LLS_table_version 8 uimsbf

switch (LLS_table_id) {

case 0x01:
SLT var Sec.

11332 5!
SERCEE
"E +
gLt




N SEEZHINEE(TEEE) NGBF-STD-007

break;
case 0x02:
RRT var
break;
case 0x03:
SystemTime Var
Break;
case 0x04:
CAP var
break;
case 0x80
VIT var
break;
case 0x81
CPT var
break;
default:

Reserved var

LLS_table_id — 8-bit unsigned integer O|H, Otz M &= H|O|ES BSHEZ0 OfH

TFO| HO0|=0| S07t=X[0f gt ID = 2ldjetet.

[ 5-2] LLS_table_id gt

LLS table_id description REF
0x01 SLT 11333 #=x
0x02 RRT
0x03 SystemTime 11344 &=x
0x04 CAP 11353 &=
0x80 VIT User defined 1136 8 ##=x
0x81 CPT User defined [43]9] 82 & ®E=X
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provider_id - 8-bit unsigned integer O|{, Oz} FME|= HOE229 =M H£EE20A
HEEl= LS HOIES OfH HESAMAM HMIS HOISQUXE & = AT FEY

= UAe S LEAL AMR LS 2lOfettt. 6]7|A “provider'= X LLS &
H&ots HRZEIHAE AEES TN 52 FE22 AMESHE U= LEAE 2[0[otot

LLS_table_version — 8-bit unsigned integer O|§, Ot2ff 14 &= H|O|=2| SMEZ0|AM
HMEEE HOIE2 {80 HHE Alof 1 4 Zto| ZItetCh B 0| OxFF 7t &&=
Z20|= CHA| 0x00 22 EO0t7hA 14 F7tsict,

SLT - XML H¥EfQ| Service List Table (5.3.3 & 2%tX), gzip @F! &xX IE2 32

fELICLS 0|85t0] Y=t

RRT - XML Y¥EO| Rating Region Table, gzip 2F! ¥x 28 2 £+ YSLCLS

0|83ty &=

rn

Ct.

CAP — XML ®E{fS] Common Alerting Protocol (5.3.5 & #X), gzip LF! &= S22
s 5+ EYCLS 0|85t0 =EIC
VIT - XML ¥E{2| Version Information Table, gzip[10]2 0| &350 &= EICt
5.3.3. MH|A E2|AE H|O0|& (SLT)
ST &AWz MEE|= 24219 MH[AO CHSHY ofgfet #2 FEE NI
2N, 2 MH[A AZHTE MH[A 2155 JtSSHESE OO
AHERZE MH[A MEHZ & = JUEE MHA BWE HOE Iff, 4 240 Cfst
HEE ©Sott

MHE[A R0 ZX4SEO] AFEARZE B Al 24279 ME[A0| #HE B2S o MSE

+ SLS(Service Layer Signaling)7} 250 MEE|= QX MEE HI33HCH

—

SLT= <SLT> g9 H2|HEES 7HX[0, orgfjet Z2 HYAHO[AF 7HA|= XML

=

~7|0tE mEC

http://www.atsc.org/XMLSchemas/ATSC3/Delivery/SLT/1.0/
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5.3.3.1.

MH|A B|AE HO|E 12

NGBF-STD-007

SLT= O} [E 5-31F 22 XML A7|0F HEfE HO|SiC}.

[ 5-3] SLT XML A7|0}

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 0.1 anyURI Base URL to acquire ESG or service
level signalling files available via
broadband for services in this SLT.

@urlType 1 unsignedByte |Type of files available with this
URL

Service 1.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

@serviceCategory 1 unsignedByte |Service category, coded per 2 F!
HE dEZg N2 4 Ut

@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.

28
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@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.

BroadcastSvcSignaling 0.1

Location, protocol, address, id
information for broadcast
signaling

@slsProtocol 1 unsignedByte

Protocol used to deliver the
service layer signalling for this
service

@slsMajorProtocolVersion 1 unsignedByte

Major version number of protocol
used to deliver Service Layer
Signalling for this service.

@slsMinorProtocolVersion | 1 unsignedByte

Minor version number of protocol
used to deliver Service Layer
Signalling for this service.

@slsPlpld 0.1 | unsignedByte

PLP ID of the physical layer pipe
carrying the broadcast SLS for this
service.

@slsDestinationIpAddress 1

string

A string containing the dotted-
IPv4 destination address of the
packets carrying broadcast SLS
data for this service.

@slsDestinationUdpPort 1 |unsignedShort

Port number of the packets
carrying broadcast SLS data for
this service.

@slsSourcelpAddress 1

string

A string containing the dotted-
IPv4 source address of the packets
carrying broadcast SLS data for
this service.

svclnetUrl 0.N

anyURI

URL to access Internet signalling
for this service

@urlType 1 unsignedByte

Type of files available with this
URL

5.3.3.2. AH|A Z|AE H0|29]

<SLT> — LLS QI SLT o| A HEHE

29
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@bsid - E2CI|AE AEZI0| 12 AlEX} bsid 2t X|UEOl CHA oA 123{0F

SiC}. .

@sltCapabilities — 3T SLT O 7|&38l= RE MH|AOM 20Qs &S 8l7|98)
27EE AYS OjEich PRI 8HWS 2 249 10 F. AHA OLIRABE
OlA "olgle ZHX ZZ{AHEO| <atsccapabilities> Q2|HEO| FAE1 EHES
Z4it,

<sltlnetUrl> — ST SLT 0N 7|&3te ZE AMHACS 7t0|E MEE N 2dt= ESG

HOlH =2 MHA AOEY F=

i
|T
HU
i
rE
i
(=)
mjo
ofm
el
x
_ITI_
Ho
n
mjo
-
30
rir
cC
X
—

W= 2lofetct

@URLtype - <sltlnetUrl>0| X|A|S= URL 2 E9f O B2 = /U= 0o SFE

olojstH 1 g2 Lig [# 545 [MECLL

[E 5-4] urlType 2| Code values

URLtype Meaning

0 Not specified

1 URL of Service Layer Signaling server (& 2A{9| 54 H0f 7|&X
MEIA A3 EE HS)

2 URL of ESG server ([33]9| 8 & ESG H|O0|H H|&)

3 URL of Service Usage Data Gathering Report server

other values Reserved for future use

<Service> — AH|A ®HE

@serviceld — 16bit integer £}0|0, AMH|AQ| Ny AIHXIO|CE &&E X|YO0|A {3t

ZF
HA

mjo

7FEICE.

@sltSvcSeqNum — <SLT>O|Al Holste 2t AjH|A0| LI8O| HMAE b QU=xlo| chet
MEZE o|0stE Zt2 7HRICE integer Zf2 7FK|0, <SLT> LHO| <Service> ™M&

7|=0| #gh MOfCh 14 SIrettt. X1 gk 20|l= 022 CHA| SOpzitt

\J

@protected - “true” S JHE B, oid MHAE SEHO EAFI] M=
o

ME|IAE FdE3t=s HEHE T ottt E=7b FOUASS 2ottt 7|22

“false”O|C}.
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@majorChannelNo - 1 2E 999 42 7t& £ QUe integer ZrO|C SHE AMH|AQ|
major X{E2 HHE 2|0|otCt O] W= AREAIZE & MEISHK| Qis MH[A (02

=0] ESG AMH|£, EAS MH[2)9] ZR20|= HIEA| FH2|E[0{0fF 5= gt0| OfLCt.

@minorChannelNo - 1 2E 999 {/2 7}& == Q&= integer Z}O|C} SHE A{H|AO|
minor X{g EHE 2|0[otCt O = AMEAIZL HE MESHA] fl= MH[A (OE
=0] ESG MH|2, EAS MH[A)9] B0 BtEA] HO|E|0{OF St= £t0| OfL|LCt.

@serviceCategory — 8bit integer Zf2 & MH|AQ| ZSFE o|0stH 1 32 LS [&

555 Mact

[E 5-5] SLT.Services@serviceCategory 2| Code values

serviceCategory Meaning

Not specified

Linear A/V service

Linear audio only service

App-based service

ESG service (program guide)

bW iN P |O

EAS service (emergency alert)

other values Reserved for future use

@shortServiceName — 3l|& AMH|AQ| 0|E

@hidden - 3| MH[AJL MH[A AZH A, AFRXIO|H HOIKOF S| OFHIXIE

LIEfL= S&. 7|= &2 "false”O|C}

@broadbandAccessRequired - d{{E AH|AE AFEXIO|AH 2QOIUAH EAF7| 28HA
DEoHcd Mae SjopseXE  LEHRE Al29d glojEolch 7|Ege

“false”O|C}.

@svcCapabilities — o S AH|AS AFEXIO|A 2|0 AA =2OF7| ?fsi X 3o 5t=

Agolct. BRI S¥e 2F! X RS ¥S + Y&UChol 82233 oA
ol 2HIX ZPOMHEO| <atsccapabilities> [Z|HEOS| AE1 SHE
F4Bict

<BroadcastSvcSignaling> - #&to 2 MER|= A|Od2lo] ML ZZEE, 94|,

X US| et el

31



XML S EZEZHOH ER(FEET)

Ct

@slsProtocol — of|E

AH|AQ| SLS 7t M

5.6 2 p2Ct

Shls ZR2EZSS

NGBF-STD-007

LIEILHS 2 2 Chg [#

[E 5-6] SLT.Services@slsProtocol 2| Code values

slsProtocol Meaning

0 Reserved

1 ROUTE

2 MMTP

other values Reserved for future use

@slsMajorProtocolVersion —
@slsMinorProtocolVersion —

@slsPlpld — SLS 7} M&E|= PLP AlHX}

@slsDestinationIpAddress — SLS | 0|E{ 2| destination IP FA

St A{H|AO| SLS 7}

Sff S AMH|A9| SLS 7t

=

of

—

O

rir

T2 EZ9| major HH

T2 EZ2| minor HH

rir

ot (IPv4)

@slsDestinationUdpPort — SLS [G|O|E{2Q| destination Port £}

@slsSourcelpAddress — SLS [f|O|E{ 2| source IP

=~

A7t (Pv4)

T —L-HA

<svclnetUrl> — ESG MH|& 52 ST MH[AF AHEtEl A|DEE HOHE e +
A= URL 7t

@URLtype — <svclnetUrl>0| X|A|St= URL & Sdff CI2 22 = U= 0o F5E
o|o|gtrt.

<UnifiedReceiverlnfo> — X|AtO} UHDTV £=Al7|9] E¢& HA HE

@version - ™ MEE LIEILS =X}t

@textinfo — oIX| H{HO| Chiot Ztefel EE LIE= EE
5.3.4. System Time Zgj1HE
A AHEL A|ZH2 TEEE 1588 @ &! ® X QU228 X2 £ HSL|CEO| ™ =l Precision
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Time Protocol(PTP)S 20 International Atomic Time (TADE 2 19704 1€ 1<
00:00:005 B =ECH[E2 AALEl 32-bit 7F2EQF XEHR| O[5t AlZtES EE| MHAE T
2 LIELH 10-bit7t 22| ABSS S6t0 MEECE F7HEQN A7t 23 EE2 XML

<SystemTime> UZ|HEE At

o
2
_
,_
n
Hu
B
L
rn
o

A|AHD A|ZH2 BFLEO| <SystemTime> UZ|HEE ZEE(root) UZ|HEZ ZETSI=
XML 2MEZ LtELLHO{OF S, <SystemTime> A2|HE e A

XML £7|0rS F45t0{0F SHCh:

—

ra

http://www.atsc.org/XMLSchemas/ATSC3/Delivery/SYSTIME/1.0/

<SystemTime> & Z3FsH= LLS mjZlQ] XM=& ZF=7|= 1% O|AF 5% 0|&10{0F &iCf.

[ 5-2 <SystemTime> U2|HE JAXE LIEIH ZO|Ct H 5-79| £ O|giE

&7| et A0|H <SystemTime> AZ|HEOS[ FZ2 2|2 XML A7|0HS HHELH.

[E 5-7] SystemTime 2|HE =X

Element or Attribute Name |Use |Data Type Description
SystemTime 1

@currentUtcOffset 1 unsignedByte |The current offset in whole seconds
between TAI and UTC.

@ptpPrepend 0.1 |unsignedShort [Signals the upper 16 bits of the 48-bit
count of PTP seconds.

@leap59 0.1 |boolean Indicates a pending 59-second leap second
event

@leapbl 0.1 |boolean Indicates a pending 61-second leap second
event

@utclLocalOffset 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 |unsignedByte |Indicates the local day of the month on

(range 1.31) |which the transition into or out of daylight

saving time is to occur.

@dsHour 0.1 |unsignedByte [Indicates the local hour at which the

(range 0..24) [transition into or out of daylight saving time

is to occur (0-24).
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<SystemTime> - £ E A2|HE

@currentOffset — unsigned integer 492 TAI 2f UTC AO|Q| current offset 4t

ECHR|Z LIEHHCE

@ptpPrepend — unsigned integer £ 402 =g A 20 PTP second € LIEtL= 48-
bit count & 4@ 16 bit £ LIEIHCE O] £40| EXSHX| QS FR0= 1 U2

00l2tn Z+zEg|0fof Bt

@leap59 - Boolean £ 9 2 0] £/M40| &5t 1 20| "true” O|H &I UTC ZRtQ|

OpX|9 =0] 59 =2 F+d& S LIEHHCE 7|2 gf2 "false” O|CH

@leap61 — Boolean &4 O 2 0| £M0| &gt 1 Z+0| “true” O|H HHIX| UTC LRio

OpX|8f 20| 61 == FHE S LIEFHCE 7|2 gf2 "false” O|LCL
@utcLocalOffset — 0] £A2 HI£0| &3+ BZE A|ZHHQF UTC 9+0| X}O|2 L}EFLHCY.

@dsStatus — O ¢{0| "true"2 LT SE AXE 7522 LEEYA|IZHdaylight
c

=
saving time)0| XEEE LIEtLID, “false’'2 MHHL|® = QXE 7|Fe=
(@]

LYHAAZIO] MEBE|X| AZ2 UEIHCE &F fIXIE 7|E22 LEHAAIZO|
HME8E ZR0= 0 £d0| BtEAl EX|sljof i, EXMSIX|] AZS F=20e 7|2
U2 "false”"O|C}

@dsDayOfMonth — 1 Oj|A 31 7}X|Q| 4t 7tX|= unsigned integer {802 =X
d20= oX Zo| LEEFAUO| AFHE[ALL SiMES LEILHE 1 g2
LEHERA O AZE|ALL SiM &= 22 LIEIHCE O] £d2 Sl €8 7|82
LSHAAIZIO] A|ZE[AHLE SHHE HR0l= HHEA] EXSI0i0F SO, WX S
JNEL 2 YFHAAOl AZE|AHLE SHMEX| g BRO= PEA| MEFE[0{0f
okCH

@dsHour - #&30| 3 EE AZHE 7|ZC=2 UYTHOIA|ZI0| A[EE/HALL

o
SHM &= Al7HO-24)2 LtERHHCE O] £4E2 @dsDayOfMonth 7t ZEXfg Z<R0|l=

HEC A| ZXY&H0{0F &t0, @dsDayOfMonth 7} MZFE|QlS A0|= Z=Xje £ 9ich.
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LbERACE

Conditions

dsStatus

dsDayOf
Month

dsHour

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 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.)

not present
("false”)

day_in

hour_in

This is the status of the fields until:

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

“true”

not present

not
present

This is the status of the fields until:

When the transition out of daylight saving time is
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)

“true”

day_out

hour_out

This is the status of the fields until:

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

not present
(“false”)

not present

not
present

This finishes the cycle.
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535. 38 AE Z2ZEE (CAP: common alerting protocol) 0| A X|

Mo AIaZE2 [27]0] tdE

L.

O =2 T M

rlo

=
—

Mo

FolEl CAP HAIXIE TEE =+ AUCL Mt
=3
=

Mol 72| <CAP> HAIX| =tEE 4ot TSECH

5.3.6. H™ H™HE H|0|& (VIT; Version Information Table)

VITE off ME&2 A= &S ME[20 ot HE S2E NS

—

VITE <VIT> AZ|HEE FE(root) UZ|HEZE ETSI= XML EAZ LIEILJO{Of

StO, <VIT> HA2|HEE Cfgo| WYLHO[AS 7HX|= XML £7|0HE E4-0H0{0F SHC:

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

VIT XML A7|OF= Ha A C2 &H&SICH

— - a —

53.6.1. HM ™HE EHo|lg &
VIT= Of2f [E 5-99F Z2 XML A7|0F HEj2 Ho|Bhct.

[ 5-9] VIT XML A7|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. HM HHE H0o|E29 Zt EC 9o|n|

- =2

<VIT> - LLS QI VIT o| Z|a2 d2|HE

o =
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@version - 2T HELES S HISFQ LS MH|2o B YEE LIEFHLE?

@textinfo — H{T FEO| CHo F7tHQl 20| Hay B2 o EE

SEE HSorts

Ul

Sof HAE

5.3.7. BEEEHIE A|Ogd¥

URLtype &/d7f0| 191 <sltlnetSigUrl>7t <SLT>L{O| Ho|k|l& AL, s URLZ O]
85t A|2Ed OO|E{E HTTP RequestE &dlf Ct2 &S &= RULL 27 L= A|22E
M= 7|2 URLO| ER$t Path g2 20A StLtC| Query HEfZ DHSO(TICE =Y

7H
= A= Path 0= CHZ [# 5-2t ZCh

[E 5-10] Path Terms

Terms Meaning
<service_id> Identifies desired service
normal|diffltemplate Identifies desired mode of files
current|next Identifies desired current/next version
ALL|RD|USBD|STSID|MPD|MMT|MPT|PAT|MPIT|CRIT|DC |Identifies desired type of object(s)
IT|AST|EMTI|AEI

<sltinetUrl>2] &40l URLtypeO| 191 AL, 0|2 E3t base URLS Aladal 3l=

42, service_id term2 SLTOA FolSt= MH|AT LS| MH|AE X|HY = UEE

= IS otk oHeF Query term M Al service_idE path0f 20|X| Y= FR0=
A

of tiet AI1E23 HOIHE fots A22 24ttt

YR LtEfLE= 8012l HO|E O|F “gol= Otafi [# 5-2f 20| 2| otrf.

HE HEo gt % O o= =A

i

HT Soff dol=ICt.
4 @textinfoo| LHE2 BT EME ol o =Lt
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[E 5-11] 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)
CRIT MMT Clock Relation Information Table for requested service(s)
DCIT 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)
AEI MMT Application Event Information for requested service(s)

<svclnetSigUrl>0] MH|A 20| M LIEFHs H20l= $i9t 2 path7t 22 %

QUOLt, service_id= 0|22 SHCt

HTTP RequestZFE Histk|= AlOddg Y =2 MBMS metadata envelopeQ|
<item> HAZ|HEZ ZotE[0f CHREICE 0 EE= 174 A|OEd XK= <item> AUZIHE

2 embedded Z #=IZ QIC} 0|0 CHSt XM|TH LHEES MBMS spec[19]2 A1siC}
Embedded E|X| U= AlDdE Y= reference T|=0|, O|24st HAL20= multi-part
MIME O A| X| 0]l metadata envelope YWEHZ FO{XOF StCf. MBMS metadata envelope?2|
<item> QZ|HEO|= validFrom 1} validUntil &£/M4ZY0| 20 E|0{Of st=4|, Ol AlOQY

2 AN o KRN0 he 2HH2 X|ASH7| Ygtolct.

—

MBMS metadata envelopeQ| <item> AZ|HE = ATSC3.0 HYAHOAE E0M

Or2fet Z0| nextURL §EE LEIE = J=ZE =2HH0| QoL

<xs:attribute name="nextUrl" type="xs:anyURI" use="optional"/>
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54. MH|A AHZE A|loag3

MH[A AF A[DEE2 RO UHDTV &€& 41717 X|&h} UHDTV && MH|A
AL
T

o WEmUES YA HET 4+ UE2 o= THHoln JleHel HEE M3
SLS= AfH|2 StLE O 2OIE|D], SiT A2 ST SIS Hwo| Cfstol 7|sBict
P MBI TH2E SISE ST MHlAo] SHE, OlE SO MHIAS THSHE HEHE
S0 82 U 2t HEHEES HSHY| Yo 3

(!
= A7 FHEHYE|E|(capability) SO MEZ 7|238Ch ROUTE/DASH A|AEIO|A S

AN 1l

LS= USBD (User Service Bundle Description), S-TSID 12|11, MPD (Media Presentation
Description)& E&stCt USBD= 3GPP-MBMSQR/! (X U282 32 = USLICLOAM

=
Ho|5t= USBDE 7|Zx=, X|&¢mt UHD #&o| Q7 Artof| 0] ZHEE|QUCE MMT Al
AHIN A= SLSE USBD 2|11 MMT Package Table(MPT)E ZEStsHCt.

MHIA A[DEE2 ol MH|AS 2S00 East S8 ZEh AHlL XA

ol 7|2 £d55 TEULL AEAE flet MH[L, Z281Y

oﬁ
HL
rir
x
T
| >
Lol
I
Ho
|>

MEZ H&0| O, 0|~ ESG H|0|E{2 M=0| ZC}.

2 ME|AEZ2 Z2lEl SLST7F MEEEER, si7|s HE22 [HEEHE ZE SISE

o
A% TR0l SN AHIA0 T3 SIS B2 BS & 4 Ck

[O3 5-4= LLSO| HREAEM HEHE =8GO SLSE 255t & 5E SISE &€&
50 ROUTE MM =22 MMTP MES EgA % = AH =

= EO| 180 it OlE EOEL.

1]

Rl
4
rr
%
S~
(an
O
O
S~
—
)
_|
>+
—_—
I
=
v
—
)
n

—

ROUTEE 0|8&%t AEE|Y MH[AQ| HE
(o]
AN

Sof HaEs SIS ZHIAUES =

-

1n
_(')l-

A B AL SMTIE MMTP AMIb PLPE Sof HoEE SISE =ST 4 9t
ROUTEE E3l MH|A FM£A|0| SLS= USBD/USD Zgf1WE, S-TSID Zj1ME, 17|
T MPD ZgjO1HEZE JAEC

SLSE2 ofLtel AMH[Aob AAE|0] RACL USBD/USD ZfIHEE= AMHA AF2

am
O

42 7|&9tH, S-TSIDRF MPD ZgiAHE & HZASI= URIZHS 7|=%tCt. MMTPE &

I_
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ob MH|A TEA0f USBD= MMT A|2EE 2| MPT HA|X|E & Z5l=0, 0] MPT Al
Ao ZgEl MP HO[E2 MH[AQF AAE MMT Packages AEst7| <o

MMT_package_id2t MH|AE /5= OfM(asset)2 21 5517] ¢t EE NSt
S-TSID ZEfAHEE StLEo| MH|AQF AAE HAZXHE 25 FEE XN3oHH, S-
TSIDO|| 7|=E&|0 e AEXHE HMES2 MPDO| Q= DASH representationdt TSI g

CIZot0f ofLtel MHAE Fd%hs ROUTERZ HEEls 2= HEHESS BEE M
& 4= QUCt S-TSIDE TSI M ZHEl DASH representation A€ X} 12|31 PLP A X}

E oL,
W2 M3Soto], dxHEQS| =5 JEE HISCh

—

MMTP MMo 2 MEElE= AMHIAZ

5-40| A Service #22 MA|Z|0,

ANXIE S EMN MHAO Rt AIDEEE 25T = QUCL HAEHE 25 HE
= MMTP Mdo| H25t7| gt Qb MMTP MM LHOJA ZH ofAllo] Tretel

packet_id WEE ZBGHC}.

[

BSID

Service #1 Service Layer Signaling

service #1
service_id (0x1001)
short_name (ABC) S-TSID
SLS_protocol_type(ROUTE)

USBD/USD MPD

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)
PLP_ID (#1) SrcFlow representation (Rv)

/ ContentlInfo(Rv)

AdaptationSet
S segmentURL(audio/Seg#1)
service_id (0x1002) é(si-a representation (Ra)
‘ short_name (XYZ)

SrcFlow
‘\ SLS_protocol_type(MMTP) Contentinfo(Ra)

| service #2

\ broadcast_SLS_signaling
\ sIP(sIP2) A
\ dIP(dIP2)

dPort (dPort2)
PLP_ID (#2)

A

\ Service #2 Service Layer Signaling
\
\ PLP(#0) UDP/IP SLT
\ USBD/USD
LCT (tsi-SLS Service Signalin
. sIP1 ( ) B g UserServiceDescription
Physical | pip(1) dip1 : _
Layer dPortl LCT(tsi-v) ‘ Video Segments ‘ @atscServiceld (0x1002) MMT signaling
FrasTE)e) LCT(tsi-a) ‘ Audio Segments ‘ service attributes Message
atsc:mpuComponent
SIP2 packet_id-s ‘ Service Signaling ’_>
PLP(#2
g2} dl;I:riZ packet_id-v ‘ Video MPUs ‘
packet_id-a ‘ Audio MPUs ‘
[=1| - A TELS 9| A HZ] HEAE I 2
[ 5-4] MH[A 255 AT MEA A[DE2E REAENE AL O
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5.4.1. ROUTE/DASH AH|A A= A4

MHIA AS A|D2882 XML ZESHE HEHO/E Z2aAHESS| Teo|H,
ROUTE/DASHO|AM = X8 &l LCT M2z FEELh X gE LCT {22 SLToA Z|=5dt
I As RELAEH FEeE A AEEO SISE 2S5Y + UA=F otk ROUTE/DASH

AIABOIAE Linear AlH|A H&2 9I6iA SLSE 37o| DIEC|olEt Zej1pER T4
=|C}. USBD, S-TSID 12|11 DASH MPDO|C} SLS Zaf1HEESS HtEA| TSI=09! LCT

MEez HE0| L.

Of2f [12! 5-5= Linear A{H{AZ ROUTE/DASHE E& Mz A| PAE|= SIS mz)

User
. ) - . 1
Service &M'userSerwceDescrlptlon I
Bundle
Description !

references

references

1

A

Media
Presentation
1 _
Description
Service Transport
Session
Instance
Description

[O8 5-5] ROUTE & ZE2EZF0|M AMEStH= SLS A

ROUTE/DASH MH|A #HZ A|1E@2 USBDE} S-TSID MELH|O|Et ZEj1HEESR
TMEICE S5 SLS= Linear MH|AQF 4 7|8t MH|A BE SEL|= SLSO|Ct. USBD=
ME[A MEX}, 470 JHoHEE] &, d2[1 ChE SISE AZSk= URL 4s0| 7|&
ZICt S-TSID Z2jI1HELE USBDREE HZE|O, 8Lt 0|42 ROUTE/LCT Rjdez H
SE= AEZHESO st §2 R o LCT Ao it S2E 7|=ctth
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£E|= Of0|HIS = L E|m#| 0| M(notification) AE 2T} Zto| o4 7|Hl ZHEZHE
Maste AlLZEolct ¢ g HEHE ADEyel AR FHS 40] 632 B ‘fE2

1

A0 M basic signaling'g A x=$tCt

a —

5.4.1.3. User Service Description

USD= USBD EZ|OHEQ| X|AL ¢ AEZ| ZQIEO|CH USBDE AH|A O3
Hol HEE RojlEe #S(bundle) A|I1EYS 20|SIX|DL AN X|ATH UHDTV @&
MHIA0Al AFBHS USBDE AH|A SILIO| T3 HEOHS 7|&stH, 2t AH|A0| TSt
YL offjet 22 Y2 TAECL USBDE 3GPPRE! AX AES X2 4 gaUrh

k=2
=
S 7|22 BiLf, X[¢Ot UHDTV @& MH[A0| R0 &F 22 524 AL

. MH[A A

e T MH|A9 MPDQ| URI

°
o]

& MH|AQ| S-TSID URI

ot
on
x
=
[>
N
1
0x
Ot
rir
oV
Hl
(i
|m
mn
10
O
Q
wn
D
0
Q
=
D
3
o
rir
>
ok
HU
=2
m
o
HU
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=

<bundleDescription>2 <bundleDescription> SILIE ZE AZ|HEZ JtX|& XML

=
=A HEIZ F90| &0, XML A7|0F= ofefet 22 HYAHOo|AS JHEIL.

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

USBD XML A7|Op= Hz

N D&

xRSO

[ | —

Of2lf [# 5-2] ROUTE/DASHS| User Service Bundle Description 2| 1HEO| 2

Element or Attribute Name

Use

Data Type

Description

bundleDescription

Root element of the User Service
Bundle Description.

userServiceDescription

A single instance of a T-UHDTV service.

@globalServiceld

0.1

anyURI

A globally unique URI that identifies the
T-UHDTV service. This parameter is
used to link to ESG data
(Service@globalServicelD). This attribute
shall be present for the Linear A/V,
Linear audio only and App-based
services.

@serviceld

unsignedShort

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.
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@fullMPDUri

0.1

anyURI

Reference to an MPD fragment which
contains descriptions for contents
components of the T-UHDTV service
delivered over broadcast and optionally,
also over broadband. This attribute shall
be present for the Linear A/V and
Linear audio only services. In addition,
this attribute is not applicable to and
therefore shall be absent for the ESG
and EAS services.

@sTSIDUri

anyURI

Reference to the S-TSID fragment which
provides access related parameters to
the Transport sessions carrying contents
of this T-UHDTV service.

name

0..N

string

Name of the T-UHDTV 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 /! #xX SI&2E
RS = YU,

serviceLanguage

0..N

language

Available languages of the T-UHDTV
service. The language shall be specified
according to BCP 47 7! #x U222

2 & SUOH).

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

1.N

A DASH Representation delivered over
broadcast, in multiplexed or non-
multiplexed form, containing the
corresponding media component(s)
belonging to the T-UHDTV service,
across all Periods of the affiliated Media
Presentation.
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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-
UHDTV 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 broadband transport.

privateExt 0.1 An element serving as a container for
proprietary or application-specific
extensions.
serviceLinakge 0.1 Service linkage information. For details

refer to Clause 0

5.4.1.3.1. Service Linkage ¥2|HE =%t

MH|A 7F AZAA(Linkage) HEZ MIZst7| Qs A A" AHAOl USBD
<privateExt> HZ|HE 1|0 [HE 5-13]0A HO|St <servicelinkage> AZ|HET} Lot

El A O
=2 7 UL

[E 5-13] Service Linkage YZ|HE 2H

Element or Attribute Name Use Data Type Description

servicelinakge 0.1 Service linkage information

45




NGBF-STD-007

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.

@providerld

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
provider_id in the LLS table carrying
the SLT including the target service as
an entry is different from the value of
provider_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 [ 5-14 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.

@deActivationTime

dateTime

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

@broadbandAccessRequied 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

[E 5-14] servicelLinkage@linkageType 2| IE &
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
1 Service Replacement
» The target service can be automatically selected by the receiver at
the @deActivationTime
other values Reserved for future use

£ USBD A7Z|0OtE AtAM|E| 7|&3t ULk MBMS USBD ZgfIHEE 7|

Lt, MBMS USBDOj|A| E4 %Ol

AL
&

A A2 HE {S0|0, X gL

n -
c
T
O
_|
<
0
O
R
=
>

o ArE-gat BREX] oMM AFEEX| Y= USOH HoiM= e BOME 7|&5HA

Lk
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[# 5-2] ROUTE/DASH 9| User Service Bundle Description Z2fj1HEO| £t

Element or Attribute Name

Use

Data Type

Description

bundleDescription

Root element of the User Service
Bundle Description.

userServiceDescription

A single instance of a T-UHDTV service.

@globalServiceld

0.1

anyURI

A globally unique URI that identifies the
T-UHDTV service. This parameter is
used to link to ESG data
(Service@globalServicelD). This attribute
shall be present for the Linear A/V,
Linear audio only and App-based
services.

@serviceld

unsignedShort

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.

@fullMPDUri

0.1

anyURI

Reference to an MPD fragment which
contains descriptions for contents
components of the T-UHDTV service
delivered over broadcast and optionally,
also over broadband. This attribute shall
be present for the Linear A/V and
Linear audio only services. In addition,
this attribute is not applicable to and
therefore shall be absent for the ESG
and EAS services.

@sTSIDUri

anyURI

Reference to the S-TSID fragment which
provides access related parameters to
the Transport sessions carrying contents
of this T-UHDTV service.

name

0.N

string

Name of the T-UHDTV 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 7! #xX SIE2Z

HE & YSUHCLH).
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serviceLanguage

0.N

language

Available languages of the T-UHDTV
service. The language shall be specified
according to BCP 47 7! *x SIE22

HE = YEUCH).

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

1.N

A DASH Representation delivered over
broadcast, in multiplexed or non-
multiplexed form, containing the
corresponding media component(s)
belonging to the T-UHDTV 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-
UHDTV 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 broadband transport.
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privateExt 0.1 An element serving as a container for
proprietary or application-specific
extensions.
serviceLinakge 0.1 Service linkage information. For details
refer to Clause 0
5.4.1.3.2. Service Linkage ¥Z|HE =t%t
MH|A 28 HAY(Linkage) HEE MSSH| Rl ©X AlE AMH|A2] USBD

<privateExt> AZ|HE 3B}2[0f [HE 5-13]0|M oIt <servicelinkage> UWZ|HET} =t

AL
2 4+ ot

[# 5-13] Service Linkage ¥Z2|HE 2H

Element or Attribute Name

Use

Data Type

Description

servicelLinakge

0.1

Service linkage information

@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.

@providerld

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
provider_id in the LLS table carrying
the SLT including the target service as
an entry is different from the value of
provider_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.
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@linkageType

unsignedByte

The value is assigned according to the
table [E 5-14 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.

@deActivationTime

dateTime

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

@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.

@broadbandAccessRequied

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

[E 5-14] servicelLinkage@linkageType 2| IE&H

linkageType Meaning

0 Program Continuity

» The linkage relationship between the current service and the target
service is activated after the @activationTime, and the linkage
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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

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

S-TSID= ROUTE M& Z2EESZS Soff AHAS M&Sts AR, oY Abjag2
2t HEUET O ARE S8 MATEX|0f (i3 ZTHE QK| HEE A|Dg s}

S-TSIDE= e AI1E 0| OffH AMH[A0 Cigt A|DEXE BTY &= A= A
HIA MEX YEE ANz o5i0, oLt o|¢e| ROUTE MAd FEE H|RsI0, &

ROUTE M|MO| M=l SILE O|Ato| LCT A HEO| CHSHA 7|=3%tCE ROUTE ML A,
A2 BUX S A, 202 HEHE I Hre FEHEo FP0s 27| 2

x

|

—

2|
ofLtel LCT A2 2 H™EElCh S-TSIDE USBD Z2fAHEO| M @sTSIDUri 85 S5

——

ZElC,

B 5-15&= S-TSID ZIHEQ| ZWMS AMME| 7|&3tCh S-TSIDOA HO|dH=
SrcFlow0| CHSIME= 2 EMO E=£AM(Annex) AO|A XpM|S| A ™HSICL S-TSIDE  <S-

TSID>& Z|&9| H2[HER JiX[= XML EA10[0, ot2fof 7| & HY}LHOo[AF 7

Ct.
http://www.atsc.org/XMLSchemas/ATSC3/Delivery/ROUTESLS/1.0/
[# 5-55] S-TSID ZgjO1HEQS| EH
Element and Attribute Use Data Description
Names Type
S-TSID Service Transport Session Instance Description
@serviceld 0.1 | Unsigned | Reference to corresponding service element in

Short the USD. The value of this attribute shall
reference a service with a corresponding value
of service_id.

RS 1.N ROUTE session
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@bsid 0.1 | Unsigned | Identifier of the Broadcast Stream within which
Short the content component(s) of the
broadcastAppService are carried. When this
attribute is absent, the default Broadcast Stream
is the one whose PLPs carry SLS fragments for
this ATSC 3.0 service. Its value shall be identical
to that of the broadcast_stream_id in the SLT.

@sIpAddr 0.1 string Source IP address (default: current ROUTE
session’s source IP 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 | Unsigned | Destination port (default: current ROUTE

Byte session’s destination port) (M for non-primary
session)

@PLPID 0.1 | Unsigned | Physical Layer Pipe ID for ROUTE session

Byte (default: current physical layer pipe). PLP_ID
shall be specified as [34].
LS 1.N LCT Channel
@tsi 1 Unsigned | TSI value
Int
@PLPID 0.1 Unsigned | PLP ID (overrides default ROUTE session value)
Byte
@bw 0.1 | Unsigned | Maximum bandwidth
Int
@startTime 0.1 | dateTime | Start time
@endTime 0.1 | dateTime | End time
SrcFlow 0.1 Source Flow as defined in &! %X S22
A2 £ YSL|CEA, Section A3
RprFlow 0 Not used

5.4.1.5. Media Presentation

MPD£= Linear A{H|
O[O, ROUTE T& Al AHBE|=
Begtoz M&L|= DASH M2
ROUTE F&EUAM Al2AZEECZ ME El= MPDE MPEG DASHR B! #x fI2

o
=
+ SLICLS| DASH-IFRR! B= 22 ¥E & dsUCh =202 78S EL-

25 Mot 8

— =

Description (MPD)

20 HEHEO it S22 MSdts AlAE
HESUOZ MELE|= DASH MOAHER HEE

M
HEO Ot 2= HAZHESO CHs{ 7|=dt2 ACL
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X|&of UHDTV && AMH[A ZHEOM MPDO= E&ZL2= HEE= oLt 0[42

o>

DASH representation0| 7|=gZ Z0|Ct. MPDE EZCH Cl= EIt™0l
(@)

DASH representationg 7|&dt1 US =& QUL

5.4.1.5.1. Delivery Path Signaling

MPDOJ|A 7|=tle BISUCZ MEE|= Of0|"up 223 URLE http://localhost/...
2 AZSs "EfQ| URLE 7HAOf oLt

MPDO A 7|&d6t= EZCEHICEYOoZ MEX|= OFO|&t & E URLE EfHSH IP

— = -

FAaZt 22 D00 HAZE 20N 7|=8tE http// = https// Z2ZEZE identifier
£ AHE350{OF BiCt.

5.4.1.5.2. Staggercast Audio Representation Signaling

Staggercast= 2LC|2 HIZHEO ME¥oz BIME =+ Qs Zddst SH0ICL
Staggercast= Ql QLC|Q ZZUHEO ZEE WMo ZZHEOX|ZH HLC} 3¢ S
(& S0, ¥2 HEZOIE, 2 = )22 F¥&= HEHEO|CL

Staggercast QL@ AXHE = 1ot 2HE 0O QCle HEHE MEIN} 2o
ANZHKI2 ™MEE 4 QL Staggercast EM4E X| 1510 Staggercast AEZIOZ LA H

= |
4 7tstt =47|= el L AERS 2715t Bt &= UO0{Oof oiCt.

olr

Staggercast @C|2Q2} M@ QC|R2| M& AlZt X0l & L) AEEZHY 4l

HYO| ALSI=F o X|HO| Qe =2 AlZt XH0|§ EFDBI0{0f SHLf.

Staggercast@t= IS AtEL|= Representationgs HEiSIAH AlDdE Sl7| oA

Of2fet Z0| MPD7} A& k|00 Lt
o O}L}Q| Staggercast 2LC|2 Representationg XL 2tSt= Adaptation set;

» <EssentialProperty>2| SchemeldUriZ} "urn:atsc:org:staggercast"O|™, @value Of

EQ|RFEE @id OHEZRES| ¢t €2 2R J|s&l. @id OHEZ|FES| &
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rlo

soz Rz Z2EY =& U0, O[H FR0|= Staggercast
4

o
Adaptation set2 @id OEZ|FEQ[ Ziof LIEtH 2= S 2HHEICE

» Zt Staggercast Representation2 0@l Adaptation set0f| QU= Representationif

time-aligned T|0{Of StC}.

atef MPD2| Adaptation setO| SchemeldUri Z/d4}0| "urn:atsc.org:staggercast"Ql
<EssentialProperty>2 HE&Hs1 QICHH, 2Al7|e UHEHOl QCIQ M s s
Representation= MEHSIX| QFO}OF SHCE. BHQF 4=Al7|7} StaggercastE X|&SHCHH, 0| @l
o
=

QL|RQ} Staggercast LLC|RE 2QIst HIH AR E 7}s535IE 2 3| OfstCL.

5.4.1.5.3. H|C|@ A|143

DASH MPDO| H|C|Q hi2fO|E{0f CHet /23t A|1Z2L DASH-IF 53 [9]2
=olOF otH, [33]9] & 5-129| H|L|L MEFH[O|E 7} A|2'8E Z[0{OF TtC}.

54.154. QC|Q Al

DASH MPDO| QC|Q mzto|E{o] Cht H/2538 A|21HZL DASH-IF 54F [9]2
Z48j0F &0, [33]9] E 6-12| 2C|2 HEFHO|E{7} A|2E 2 &|0fof &t

5.4.1.5.5. H|&| X}tk Ao

DASH MPDO| F/==ot7| Ii2tOjE0f Chet Hff XE F/S==r A|lQZE2

DASH-IF 558 [912 ==olof ottq, [33]2] & 7-19| W4 Xt} HIELH|O|E 7t A[OEE
E|0{OfF otCt. 3D Ap8f2 [35]19] 5.6. 1.2 9| M4 A8} O|EFH[O|E 7t A[DEE E[0{0F

r
e

2§ X2 O EfH|O|E{= DASH-IF 5.53.27F [9]0f HA|E Z1t 20| CIA3ZEHE O
510 A|Ad3 E|0{Of SFCL Role, EssentialProperty, 12|11 SupplementalProperty LC|
A3 EEIE A E[0{0F SO
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210 EF2 Adaptation Set0f HAHE|O{OF S} <Role> YE|HEE ZLLXHOZ Af
25/0{o} BhCh.

“urn:atsc3.0:dash:cc:2015"2} Z2 @schemeldURI2t @value £MZfs 7%
EssentialProperty?}t/EE= SupplementalProperty CIAIEH = HAf Xtefop A2zl 0| Ef
HOIHE AlagEdiz7| fIsH A &[0{0F BtCt. @value 122 ChZat Z0FOF BHC}

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

aspect-ratio = (%d1-%d99) “-" (%d1-%d99)

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

profile = “profile” “:” BIT; default value 0 for text profile
3d-support = “3d4d” “:” BIT; default value 0

hdr&wcg = “hdr&wcg” “:” (TBD)

aspect-ratiog “4-3", "16-9", 2|1 "21-9"E E3slof M™ME 4+ QCt
easy-reader= Boolean g{2= HFE|0{Of BtC}; EX|St= 4% 1, CIEE& '0'0|C}

profile2 Boolean 7t22 H7FE|0{0f otCl; O|O|X| =20 CHSH EXiSt= 8

1) C|ZEEL HAE ZZnQo| ZL2Z '0'0|C}.

3d-support= Boolean {22 MM E|0{Of St} 3D7F X|HE 4L 1
o|ct.

54.16. MHA A|l2d9a M2

ANHIA A|2E3 2 ROUTE MMOo| ALC/LCT ez BtEA| M&EICH

5.4.1.6.1. A|2d2 C|AJTIM olZH&F| 0| M

StLE O|AtS] MH|A A|DZE Zag1IHEESLS 3GPP MBMSLF! I JES

%} O.
= ~=
T SFYTHO|A HMo|stn Q= metadata envelopel| AO{MA MEEICH 0|23 AL

—
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Ol ©E SLS M HEHZE mutipart MIME ZHO|H0| =Bt MEEICE O|2{g T

Z 0| M= metadata envelope= AEXl, HF FE d2(1 Fa7[7te] §EE LtEILf=0|

A2 EICE Metadata envelop2 RFCL952 7! ¥x 2SS 3E £ gsLCLY 7|==

gzip 2 YHE[0f TSE =]
o

=
template 7|51%t 4% X X& 7|42 018 £ Uk

SLS ZEjOHESS 2ot S2ig i, X|ALD UHDTV && =47|52 LCT &0
B, ZHY 7|¥2 0|8 & ULL LCT &5el TOIgt2 SLS
pS C c

e 244 Bo| IAE FHS

5.4.2. MMT MHA A|Z Al2g

linear MH|AZ 2|5t MMT MH|A X A|OQ42l2 USBD ZfAHESQ} MP (MMT
Package) HIO|22 TdEICt USBD ZglOHE = MH|AQ AHX} Gl SiE MHIAE
dot= HAEHESS 25517 ot 223t CHE SLSo| Cfst &#x HEE XNSTHCH O]

—

M CHE SLSof Cher Hz= YE= iy HEHES =0 51 H

of

Y0 et SEA A
= MP H|O|20| CHst = JYEE K|

[m

SECH MPU HEZHEQO| AL0|, USBD Z2ia1H™
0 H

rr ok
Ot
=
=]
<
v}
£
njz
rlo
x
| >
N
Rnl
of
m
rir
<
<
_|
O
=
mx
=
o
<
<
_|
v}
=
g
|0
HU
Rnl
of
m

of Joff ciet S2& MSetcy. ot [AE 5-62 linear MH[AZF MMTZ HEE

=2

=3l SLSO| [|o|E ZEo|C}

MPU ZEHEO C§3t AE2|Y ZeXx A|DL2L ISO/MEC 23008-198! &z o=

£ 2 & YSLICLe 93920 FolEl MP HO|=S AME5H0{OF SHC MP H|O

rlo
N

=

= —
Zto| MH|&~ HEHEO siEste ol =5 5 of ojis =557 fIsto] East 9
x| Y2ZE NS$HCt USBD ZEj1HELE ROUTE Z2ZEE Y EZCHER MEL|E Z

ZHEE ?[5t0] S-TSID2t MPDO| Ciet H=x= §E2& Mg + ULk
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User
i 1 incl 1 , —
Service owuserSewlceDescnptlonI
Bundle
Description

references

1
MMT
Package
Table

[A3 5-6] MMT & Z2EZ0M AFESH= SLS 24

5.4.2.1. User Service Description

USBD ZgfOdHE = SLS Zg|OAHEO| XM 2 =2 AEZ

=
Mo USBDE 3GPPRE! &ZX HES XS + HSLLLS J|¥02 137} 20| &

H

|T
Hu
[N
=
[n
oV
Hl
rc
[m
=2
jim]
rot
<Z
0
O
1)
P
oA
HT

e  Private Extension

MMT USBDE M| OfLeARiE0] Zetel HEE SYUsH gh=six| o US
=

SICh d2|d BHZE AY S5 2= AL &

MBMS USBD Zej1BEQ| AR HEY £4S F Chat MY dzpeoln, X
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oI UHDEEr Aol ik ofgf & 5-15= A X|duof UHD && &0 AEE
(0]

bundleDescription2 <bundleDescription> SILIE FE AZ|HEZ JtX|= XML &

M B2 #40| =, XML £A7|0t= Oof2fiet 22 HYA

g
i=)
| >
i
N
r
in

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

<bundleDescription> HZ|HEQS| LE2 H 5-16°| XML A7|O+E [MECLC}

[ 5-66] MMT AMH|A9| USBD Zmgf1HE

Element or Attribute Name Use Description

L. Root element of the User Service Bundle
bundleDescription

Description.
userServiceDescription A single instance of a T-UHDTV service.
@globalServiceld M |A globally unique URI that identifies the T-UHDTV

service. This parameter is used to link to ESG data
(Service@globalServicelD). Same as given in Table
5-11.

@serviceld M  |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 5-11.

Name 0.N |Name of the T-UHDTV service as given by the lang
attribute. (Same as given in Table 5-11).

Lang CM |Language of the T-UHDTV service name. The
language shall be specified according to BCP 47
2RI Fx HA=2E HE & YUSLICH. Same as
given in Table 5-11).

serviceLanguage 0.N |Available languages of the T-UHDTV service. The
language shall be specified according to BCP 47
2F! Hx H2E A2 + USLICL. (Same as

given in Table 5-11).

contentAdvisoryRating 0.1 |[Not used.

Channel 1 Contains information about the service
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@serviceGenre

0.1

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/2009/1.0/gen
re-cs/ and the value of serviceGenre shall matches
a termID value from the classification schema in
Annex B of A/153 Part 4 @ &! &xX S22 A2
4 glguct.

@servicelcon

Attribute indicates the Uniform Resource Locator
(URL) for the icon used to represent this service.

ServiceDescription

0..N

Contains service description possibly in multiple
languages.

@serviceDescrText

Attribute indicates description of the service.

@serviceDescrLang

0.1

Attribute indicates the language of the
serviceDescrText. Semantics of xml:lang shall be
followed.

mpuComponent

0.1

A description about the contents components of
T-UHDTV service delivered as MPUs

@mmtPackageld

Reference to a MMT Package for content
components of the T-UHDTV service delivered as
MPUs.

@nextMmtPackageld

0.1

Reference to a MMT Package to be used after the
one referenced by @mmtPackageld in time for
content components of the T-UHDTV service
delivered as MPUs.

routeComponent

0.1

A description about the contents components of
T-UHDTV service delivered by ROUTE.

@sTSIDUri

Reference to the S-TSID fragment which provides
access related parameters to the Transport
sessions carrying contents of this T-UHDTV service
(Same as given in QB! X =22 X2 4
ol L|C}.12).

@sTSIDDestinationIpAddress

0.1

A string containing the dotted-IPv4 destination
address of the packets carrying S-TSID for this
service.
(default: current MMTP session’s destination IP
address)

@sTSIDDestinationUdpPort

A string containing the port number of the packets
carrying S-TSID for this service.

@sTSIDSourcelpAddress

A string containing the dotted-IPv4 source address
of the packets carrying S-TSID for this service.
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@sTSIDMajorProtocolVersion

0.1

Major version number of the protocol used to
deliver the S-TSID for this service. Default value is
1.

@sTSIDMinorProtocolVersion

0.1

Minor version number of the protocol used to
deliver the S-TSID for this service. Default value is
0.

broadbandComponent

0.1

A description about the contents components of
T-UHDTV service delivered by broadband.

@fullMPDUri

Reference to an MPD fragment which contains
descriptions for contents components of the T-
UHDTV service delivered over broadband.

ComponentInfo

1.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.

@componentType

Attribute indicates the type of this 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.

@componentRole

Attribute indicates the role or kind of this
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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@componentProtectedFlag

0.1

Attribute indicates if this component is 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

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

@componentName

0.1

Attribute indicates the human readable name of
this component.

privateExt

0.1

An element serving as a container for proprietary
or application-specific extensions.

servicelinkage

0.1

Service linkage information. For details refer to
Clause 54.2.1.1

5.4.2.1.1. Service Linkage ¥2|HE =%t

AH|A 7t dAZA Y (Linkage)

SES

M3st7] s SR A" AMH[AQ] USBD

<privatekxt> HZ|HE 1|0 [HE 5-17]0|A HO|St <servicelinkage> UZ|HET} Lot

o]
g & UL

[E 5-17] Service Linkage H2|HE EH

Element or Attribute Name Use Data Type Description
servicelLinakge 0.1 Service linkage information
@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.
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@providerld

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
provider_id in the LLS table carrying
the SLT including the target service as
an entry is different from the value of
provider_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 [E 5-14 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.

@deActivationTime

dateTime

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

@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.
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@broadbandAccessRequied 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

[# 5-18] servicelinkage@linkageType °| ZEH

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

1 Service Replacement

»= The target service can be automatically selected by the receiver at
the @deActivationTime

other values Reserved for future use

54.2.2. MPD

MMTP MMOZ M& &= MPDE MPEG DASH 22! #x 922 &2 4 giaLcho
DASH-IF of! &z 228 &8 4 giauch. Z2OIUo|M Ho# GOl 7 L 722
S

Z40[0I0F S0, HECWEE

54.2.3. MMT A|O'2™ HA|X|

MMTP MMo=Z MHATZF M&E A0 ISO/EC 23008-1 @F! #xE w2
gL chol 9=of O[Tl YAlo2 FHOIEl MMT A[QZd HA|X[Zt MMTP THZE A+E3}
S

oH
of M40, O] [f ISO/IEC 23008-1 @&! =X gEg X2 4 aLcho| 8340 Mol

e
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Ao

2 A28 HAIX] RE7F MEEILE ME[A AT A|DEE HXAE HE5ts MMIP
IfZl9| packetid EE HEEA| '0x00002 2 2FE|0{OFSHH, w&ot oejz £ o4
of oo eFEMez MEL= MMT A[DEE HAXIE &St MMTP IjZlo] B0
= ofig ods HdEsks MMTP Mzt St gio| packetidS At&ottt. %o & 5-

150] 7|23t HEQ} 2t0| A{H|AQ} HTEl MMT PackageOf Cish AX M= USBD maj

OHEO o3 MAL D, o X Mo 3=t MPT (MMT Package Table) HjA|X|=
HECA| SLTO|A A|EE MMTP MMoZ F&E|0{0f StCh EX MMTP AMO|Lt Of
MHez FEE= oMo s stE¥ez2 HMEEXe= MMT A2 HAX|l= i

MMTP MMO 2 M&EIC)

Ch=ol AIDEE HAIX[= BLEA] SLTOAM A|lDZ2EE MMTP ez HEEIL:

*  MPT Oj|A|X|: ISO/IEC 23008-12F! #x =22 &2 + gd&LICLe 934 Ho| &

olgl WAle mEct

- o 1

e MMT ATSC3 (MA3) OA|X|: ISO/IEC 23008-12&! &#x =22 XS % 9&L|CLO|
Ol 2 2Mo| HE=2 Mo|El HELE|O|ES MATICE

Cr=ol AlOEd OAX|= East 420 ST A|I2Ag3E MMTP Moz HEE
Ct.
* MPI (Media Presentation Information) 0| A|X|: ISO/IEC 23008-12&! *x =22
2 & l&Lchel 933 Ho| FelE dAlg mELt
Ch2el A3 HAIX|= HEAl AEE|Y BHXEI MEE|= MMTP Moz H
sect

* HRBM (Hypothetical Receiver Buffer Model) | A|X|: ISO/IEC 23008-12F! &= €
B2 &2 # gl&Lche 942 Ho| HolE YyAZ MELL

* HRBM data removal H|A|X|: ISO/IEC 23008-12F! &= f&2g 32 £ Q&L LS
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5.4.2.3.1. mmt_atsc3_message() MMT A2 H|A|X]

2 HOo|M ™OSt= mmt_atsc3_message()= X|AIt UHDTV HhE AMH| A0

e rot
N ox
rm

=

HEE T™E57| 25t Ho|&| ALt mmt_atsc3_message()2| message_id EE&=

0x81000| gt2 JIZICE [& 5-192 Of HAIX|Q| T2 LiEtHCE

[E 5-19] mmt_atsc3_message °| H{EAEZ &

Syntax No. of Bits Format
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
URIL_length 8 uimbsf
for (i=0;i< URL length;i++) {
URI_byte 8 uimsbf
}
atsc3_message_content_length 32 uimsbf
for (i=0;i<atsc3_message_content_length;i++) {
atsc3_message_content_byte 8 uimsbf
}
for (i=0;i<length-11-URI_length-atsc3_message_content_length) {
reserved 8 uimsbf
}
}
}

B 5-170) LfEt 2t IO g¥e Cfgat 2ot
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message_id — 16-bit unsigned integer ZEZ mmt_atsc3_message()E AlEHSI7| 2510

HEE Al 0x8100 | Zf2 7tZICH

version — 8-bit unsigned integer ZEZ 0| HA|X|0| Z&=l MET} Holgt 0 OCF 1

o
Ol 14 S7tetrt. z[oigh 2550 ==otls 420 tig #2 022 23«

length - 32-bit unsigned integer ZEZ L[5 SZEEREE O] OA[X|S OFX|Ef
HFO|EMX|Q| ZO|E LIEHHCE

service_id — 16-bit unsigned integer ZEZ MA|X|] LO|2ZEQ| HEI} HEL|=
MH|AQ| AMHXIE LIEHHCE Of A#HXbE= SLT OA FO{Tl serviceld 2f Yot =

JhEICt

atsc3_message_content_type — 16-bit unsigned integer ZEZ 0| H|A|X|2| I O|ZE0

ZotEl ZHXE EYES AESN 1 42 OfF [# 5-20 2 MECE
[E 5-20] atsc3_message_content_type | ZEH
atsc3_message_content_type Meaning
0x0000 Reserved
0x0001 userServiceDescription
0x0002 MPD
0x0003 Application Information Table ([40] 6.3.2.1 & 'AST' & X)
0x0004 Application Event Information([40] 6.3.3.1 & ’'dH&0rs
E3 0 Z2|A 0| M O[HE" &X)
0x0005 Video Stream Properties Descriptor (5.4.2.3.2 & & =x)
0x0006 ATSC Staggercast Descriptor (5.4.2.3.5 & &X)
0x0007 Inband Event Descriptor ([40] 6.331 & 'Bf&ts Est
OfE2|HAIA O|HME" F=x)
0x0008 Caption Asset Descriptor (5.4.2.34 & & X)
0x0009 MPEG-H Audio Stream Properties Descriptor
(5423248 %tx)
0x000A ~OxFFFF Reserved for future use
atsc3_message_content_version - 8-bit unsigned integer ZLEZ  service_id 2f

atsc_message_content_type °| ZotoZ AIRE|= atsc3_message_conent 7} BH3pgt

M OpEt 3 20l 1 A S7retct ZCHZt 255 o] =Eotls 420 tfg 42 0 2=

r|o

CREE
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atsc3_message_content_compression - 8-bit unsigned integer D=z
atsc3_message_content_byte O Zet=l HO|EHO| ME8E= = HAIZ LIEHLHH O

W2 = [# 521§ ECL

[E 5-21] atsc3_message_content_compression 2| ZEH

atsc3_message_content_compression Meaning

0x00 Reserved

0x01 No compression has been applied

0x02 gZ|p specified in RFC 1952 @ &! ®x I22 &2
2i&LIC} has been applied

0x03 The template-based compression scheme as specified
in @F! AX B2 XS £ YELCLI has been
applied

0x04 ~0xFF Reserved for future use

URI_length — 8-bit unsigned integer ZEZ HA|X| HO|ZE0 =ZE3r=l FH=X
AIRHSE7] @[ URI Q| ZO|E LIEHHCE URI 7t MSE|X| @2 20 of BEQ| ¢

0oz AFErCt

URI_byte — 8-bit unsigned integer ZEZ 0| HA|X|S| HOZE0 =ZE2HE
AHA2=l URI Q| OX|8F =4 null 2X1E | 2|3t UTF-8 2AS EZetstH RFC 3986 @&

Hx =g ¥E = &SUCL2 MECH ofCE O URI = OA|X| HIO|REE
ARSE| @[ URL o ZO|E LtEFHCE URL 7t MISEX| %2 420 O] HEO| 2
0o=2 AHECt

atsc3_message_content_length — 32-bit unsigned integer ZEZ 0| HA|X|E MESE|l=

ZHX9| ZO|S LtEfHC,

atsc3_message_content_byte — 8-bit unsigned integer ZEZ 0| HA|IX|Z2 MEE|l=

ZHX9| HO|EE LIEHHLY.

5.4.2.3.2. H|C|R A|lOg2d

Z} H|C|Q ofAlQ| video_ stream_properties_descriptor()= T H|C|2 OfAle| H|C|
@ AEE0| et YEE MS¢t. O 2= ofF $8/+% ok, Zeth =0, HE
t

B, AIZEA A ELE] HIE HOIE, TN O|E, HAH F=x, &2

= O
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54.2.3.2.1. 78
H 5-222 video_stream_properties_descriptor()2| HEAEZ JAEZ HolsiCt. Zt
HEo| 23 A[ME A fEoh HEZ Of2f MAI=|O] QAT
[E 5-22] Video Stream Properties Descriptor o] HHEAE& A2
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 8 uimsbf
for (i=0; i<asset_id_length; i++) {
asset_id_byte 8 uimsbf
}
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 7
if (temporal_scalability_present) {
max_sub_layers_instream /*s*/ 6 uimsbf
sub_layer_profile_tier_level_info_present 1 bslbf
reserved 1 1
tid_max 3 uimsbf
tid_min 3 uimsbf
reserved2 2 11
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}
if (scalability_info_present) {
scalability_info() 8 B 5-21
}
if (multiview_info_present) {
multiview_info() 40 B 5-22
}
if (res_cf_bd_info_present) {
res_cf_bd_prop_info() 48 B 5-23
}
if (pr_info_present) {
if (sub_layer_profile_tier_level_info_present) {
pr_info(max_sub_layers_instream-1) var H 5-24
} else {
pr_info(0) var B 5-25
}
}
if (br_info_present) {
if (sub_layer_profile_tier_level_info_present) {
br_info(max_sub_layers_instream-1) 32*%(s-1) B 5-25
} else {
br_info(0) 32 B 5-25
}
}
if (color_info_present) {
color_info() var H 5-26
}
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
}
}
}
descriptor_tag - 16-bit unsigned integer ek descriptor 7t
video_stream_properties_descriptor (S AIE35}7| &5 0x0005 4fS 7HXOf SHCt
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descriptor_length — 16-bit unsigned integer ZEZ CtS ZEEE 0| descriptor 2|

ObX|9} HfO[E7tX|2] ZO|S HIO|E THR{2 LIEFHCE

number_of_assets — 8-bit unsigned integer =2 o{Z descriptor Of OE} G|O|E{7}

ZotEl HIC[2 ool Jf4F LtEfHCt

asset_id_length —8-bit unsigned integer ZEZ H|C|Q oA AlYHSI7| st oAl

id | HIO|E Ete| ZO|S LtEfHHCt

asset_id_byte — 8-bit unsigned integer ZEZ H|C|2 QMlE AESHZ| /gt Al id ©

2t Hjo|E S LbERUCE

codec_code - THS FHST7| St 4-character R EZE ‘'hevl', 'hev2', 'hvcl', 'hvc2',
'lhvl', 'lhel' & IL}O| ZY+E 7HX|{ ISO/IEC 14496-15 @&F! X=X =282 A2 £

=
pledh oM gojEl Edur et 8-S 7HEICt

temporal_scalability_present — 1-bit 2| flag £ 1 /0| 1 2 A™E AL+ temporal
scalability 7} AtEE LIEILHDY, 0 22 HAX™E ALR0&= temporal scalability 7}
INZ=2=PN| UZS=2  7t2|ZITt. temporal  scalability 7t AMEE  EdR0e
max_sub_layers_present Az ™HE 9} sub_layer_profile_tier_level_info_present

=
A2|HEZL EXoIH, IEAX @s 0= EMSHA| HeC

L

of
scalability_info) 2 X H|0f ZEHEl AHEESO0| =XYSS LIEHHH, 0 22 MHE

BR0= EMSHA| @SS LtEfHCL

rir

scalability_info_present - 1-bit 9| flag Z 1 Z/0] 1 2 HA™EH AL
A

multiview_info_present — 1-bit 0| flag 2 1 Z'0| 1 2 HF™E AL20= multiview_inf ()
TN ZetE AZ|HESO| EXES LIEIWH, 0 22 A E 40 = EXMSHK|

orS o | {EILACY,

s o=

L

res_cf_bd_info_present — 1-bit 2| flag 2 1 (0| 1 2 A™E=l ZALR0|= res_cf bd_info ()
TN ZetE AZ|HEESO| EXfS LIEIWH, 0 22 A E dR0= EXSHK]|
Fih

242g LiEtdCh

LS
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pr_info_present — 1-bit 2| flag 2 1 Zf0| 1 2 M= ZL0|= priinfo () XM
7

ZotEl ARHESO| EXMES LIEILH, 0 22 HFE BR0= EXSHK| @22

LBsO=
LIEFLHCE.
br_info_present — 1-bit 2| flag 2 1 /0] 1 & MHE AL0|= br_info () XH|0f
ZotEl A2HESO| EXfet2 LIEILN, 0 2 HFPE Z0= EXSHX| ASS
LIEFEHCE.

color_info_present — 1-bit ©| flag 2 1 £f0] 1 2 HH™E ZHAL0+& color_info ()

TZNO| ZEl Z2HESO] EXgS HEWH, 0 22 28 0= EXMsHA
HSS LIEFHC,

max_sub_layers_instream - 6-bit unsigned integer ZEZ ST OfAle] ZF Coded

Video Sequence (CVS)QH0| =X{St= temporal sub-layer O| Z|C{ 7§4E LtELHCE O]

HEO| 22 HEA| 1 0[4f0|1 7 O|5H0{OF SHCt.
sub_layer_profile_tier_level_info_present — 1-bit flag 2 1 /0| 1 2 AH™E ZAL20=
82t O Alel temporal sub-layer SO Sjgtehe T2OHY, E|of, W MEJt EXfete

olojsty, 0 ez HF¥E FR0= EMoIA g 2lolettt Of flag 7t EXHSHA|

—

e A2 1 g0l 09 AS LIEFHLY.

tid_max - 3-bit unsigned integer ZEZ B|E H|C|R OIS FHSt= 2E access

—

unit S92 Temporalld (Rec. ITU-T H265 2! X=X gl=g %2 $ g&LICLO
o 6

-~
gehel Z|thgtE LIEtHC o] EEO g2 HIEA] 0 O|¢0[1l 6 O[SHO{oF o,

HA =

tid_min EEO| gtHC 5 &+ BiCh

tid_min - 3-bit unsigned integer ZEZ 3T H|LC|

to
=2
R
mjo
-
0x
Ot
rir
H
rin
Q
(@)
(@)
D
a

unit 9| Temporalld (Rec. ITU-T H.265 F! *x Q=

2
=
geohel x[agis LIEHHLE. O] =9l gf2 HHEA| 0 0[¢0]2

profile_tier_level(profileFPResentFlag, maxSubLayersMinus1) - 7}H#H Z0|& 7X|=
ZIEZ Rec. ITU-T H265 27! #x /22 32 £ QUSLICE 2o 733 Hof| Hol=

Zo, EY, o =2 #=& MSeH

|
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5.4.2.3.2.2. Scalability Information

[# 5-23] Scalability Information 2| HHEAEZ AFE

Syntax No. of Bits Format
scalability_info() {
asset_layer_id 6 uimsbf
Reserved 2 11
}

asset_layer_id — 6-bit unsigned integer ZEZ oljT OfAlS| nubh_layer_id 2F! FH=x

HE2E HE 7 YUSLICL S LIEMHLE o] BEQ| Zt2 00[4 62 0[310{0f Lt

scalable_info_present = =2 multiview_info_present ZE9| Zt0| 191 ALO0| =,
ISO/IEC 23008-12F7! X |{ES #= & @UsUChel 953 Ho| H2|& Dependency
Descriptor7t  MPT A X|0f| ZE2tEICE. O] ZASL0| Dependency Descriptor2|

num_dependencies ZE= ST OAMQ| asset_layer_id 7} EZXSt= 0|09 JH4E Lt

EFLHOY, 3D ZAQ [35]0 H2A{ BO| B1 ¥ B2 S mpECH

5.4.2.3.2.3. Multiview Information

[E 5-24] Multi-View Information o H{IEAEE JE

Syntax No. of Bits Format
multiview_info() {
view_nuh_layer_id 6 uimsbf
view_pos 6 uimsbf
Reserved 4 ‘1111
min_disp_with_offset 11 uimsbf
max_disp_range 11 uimsbf
reserved 2 v
}

73



N SEEZHINEE(TEEE) NGBF-STD-007

view_nuh_layer_id — 6-bit unsigned integer ZEZ GlT OfAlQ| view O ‘HES=
H

nuh_layer_id 2F7! Hx HA2E S & USLICL ¢S LEHHOL Of HEQ| HIEA]

—

0 O] 0|1l 62 O|5}0fOF ThEt.

view_pos —6-bit unsigned integer ZEZ view_nuh_layer_id ZEQt Z2 =S 7HX|

rir

nuh_layer_id @&! #x 22 A2 = YUSL|CLO| SHESt= view 2| order &
LIEFCHCE ZFEF 212 view O] order = 0 9] 4t 7HX|O, =XIH o2 QEZ9| view 9|

— =1 —

o
oder gt2 14 S7totc}. of HEQ| g2 HEA| 0 O]4 62 O|5t0{Of BHCt.

min_disp_with_offset — 11-bit unsigned integer ZEZ 0 O|& 2047 O|5}9| {f=
7tX|H, O|gtOflAM 1024 & i ZiO| luma sample 7|&2 2 F7HH o=z QFTt view 0O

ol o= HAAO[Of disparity O X|Agis LtEFHCE

max_disp_range — 11-bit unsigned integer ZEZ 0 0|4 2047 O|5l9| /2 7IX|H,
O|gt0llAM 1024 E W ZIO| luma sample 7|ZE2z ItHo=z QIFTH view 0

ol o= HAAO[Of disparity O X[CHgiS LtEFHCE

5.4.2.3.2.4. Resolution, Chroma Format, Bit-depth and Video Properties

Information
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[# 5-25] Resolution, Chroma Format, Bit-depth ©| HHEAEZ &

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 ‘1111
}
video_still_present 1 bslbf
video_24hr_pic_present 1 bslbf
bit_depth_luma_minus8 4 uimsbf
bit_depth_chroma_minus8 4 uimsbf
}

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

LCESe Rec ITU-T H265 28! #E YEg X2 £ galrho 7432 X
(Sequence parameter set RBSP semantics)0f| ™ozl st 0|52 7HX|& EHE=Z1}

S22 8¥s 7HTICH

video_still_present — 1-bit Boolean flag 22 1 Zi0| 12 dd™E 420= siT H|C|L

O{410] ISO/IEC 13818-1 2F! H= AURS 2 = USHLICLO| FoE HEVC stil
0

g HIC2

|0
Hu
nx
(02l
rn
ox
o
=2
rir
OoF

x =
O{AMl0| ISO/IEC 13818-1 @F! &=xX 22 X2 = AUSLICLO Hel=l HEVC still

video_24hr_pic_present — 1-bit Boolean flag @2 1 0| 1 2 A= ZA20= df
HIC|2 O{Mo| ISO/IEC 13818-1 2F! HZ= &2 XS = USLICLO FHe
HEVC 24-hour TN EE Zte = UASS LIEIH, 1 ¢ =
SiE HIC|2 Of410] ISO/IEC 13818-1 2 R! Fx HES RS + AUSUCLY Zo&

HEVC 24-hour TNSS ZStSIX| %22 LIEFLACY.

0| 02



N SEEZHINEE(TEEE) NGBF-STD-007

5.4.2.3.2.5. Picture Rate Information

[E 5-26] Picture Rate Information o] HHEAEE& J1F2

Syntax 1) No. of Bits Format

pr_info(maxSubLayersMinus1) {

for i = 0;i <= maxSublayersMinusl; i++) {

picture_rate_code]i] 8 uimsbf
if( picture_rate_code[i] == 255){
average_picture_rate[i] 16 uimsbf

2)

picture_rate_code[i] — O| 8-bit 2| unsigned integer = ST H|C|Q OjAQ| i HIY
temporal sub-layer Of Si@dt= HM 0|E0| Ciot YEE KNISCt 0] HEEQ]
20l 0 ¥ Aol WA O|EV} HATK %SS LIEFHT, 1 30| 1 Of4
11 0[5t 7I2 4%0= 44 L2t 22 TN Oo|HE LtEFHLE 1 = 23.976 Hz, 2
=24 Hz, 3 =29.97 Hz, 4 =30 Hz, 5 =5994 Hz, 6 = 60 Hz, 7 = 25 Hz, 8 = 50 Hz, 9 =
100 Hz, 10 = 120/1.001 Hz, 11 = 120 Hz. 12 0|4} 254 0O|d}9| gt 7+& HAR9 ITH

BO[E= = =ZAMOIM BexlX| =tk o EES| o] 255 & 3

LS — = HA

average_picture_rate[i] Zf0l 2lsf AKX ZHHO|E Zt0| MA|=S LtEHHLCE

mF

average_picture_rate[i] — 16-bit unsigned integer ZEZ i H® temporal sub-layer 2|

Yo 4N ZOo|E gts LIEIWD, 256 =& &

F
rk
R
Ot
rr

Mo Jf+2 BEHEICH Of

C = Rec. ITU-T H265 2F! #x &2 ¥2 £+ g&UCLe| F74314 & (VPS
2

H=

rut:I

7HEILY.

average_picture_rate[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 ZfS 7}& £ GQIC}. 0] 4R0= HiEA|

—

picture_rate_code[i]S At230] ZIXN O|EES LIEIL{O{OF SHCE.
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5.4.2.3.2.6. Bit- Rate Information

[( 5-27] Bit Rate Information 2| HHEAEZ JAF

Syntax No. of Bits  Format
br_info(maxSubLayersMinus1) {
for (i =0;i <= maxSublayersMinusl; i++ ) {
average_bitrate]i] 16 uimsbf
maximum_bitrate[i] 16 uimsbf
}
}
3)

average_bitrate[i] — 16-bit unsigned integer ZEZ ST H|C| Of|Alo| i HA{ temporal
sub-layer o] 3 H|EO|EZ XG HEZ4 CHQ|Z LIEFMHC} O] EL Rec. ITU-T

4o
H265 B! #x ES 32 £ g&L|CLe F74314 A (VPS VUI Semantics)0f|
(@]

-~
ol avg_bit_rate[0][i12t &t EES 7HEIC,

—

maximum_bitrate[i] — 16-bit unsigned integer ZEZ T H|C| OfAlol i EHFY
temporal sub-layer OjAo Qo|o] OoftH 1 X HHYZ MEH
HEYO|EE LIEIHLCE O == Rec ITU-T H265 F! #Fx I8 &2 £
i&L|Cle| F74314 & (VPS VUI Semantics)0f| HO|=l max_bit_rate[0][i|2} =&

HA = =
882 shaic

5.4.2.3.2.7. Color Information

[E 5-28] Color Information | HHEAEZ &

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 1111111

}

if (transfer_characteristics>=16) {
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eotf_info_present 1 bslbf
if(eotf_info_present) {

eotf_info() var

colour_primaries, transfer_characteristics, matrix_coefficients Z==2 Rec. ITU-T

H265 @E! :x QB2 X2 £ ASL|CEO E3.1 A (VUI Parameter Semantics)O|

ols ==
golEl st 0|82

d
-

AN BES s22 88 7ML

=L od

mn
=l

cg_compatibility — 1-bit Boolean flag 2 1 Z}0] 1 2 HAH™E ZALX0= dH

C}

o
O{AIO] Rec. ITU-R BT.709-5 Q7! &x Y22 ¥2 &+ USLICL 2F! Hx 22
= 0 =

i
fjo

% gl&L|Clcolor gamut 1} Z3HE

ot
g

E|X| ES LHEFHLY

eotf_info_present — 1-bit Boolean flag 2 1 Zt0| 1 2 HAHE AL = eotf_info()

o o
TN ZgE EBESO0| EXEES UEILDN, 0 22 d¥E BR0= EXoHA
HSS LIEHC.

eotf_info() — Electro-Optical Transfer Function (EOTF) ™MEE LIEILHD FAEHZE 1

THHO gHe Fo| Holwct

5.4.2.3.3. 2C|Q A|ladga

QL2 OfAMle] HPEG-H_audio_stream_properties_descriptor()= sliE 2LC|2 OfAllQ]
QC|e AEZ Cfst MEE N&HCt. HPEG-H_audio_stream_properties_descriptor()=
2 M9l 54231 Ho| 7|&% mmt_atsc3_message()2| HA|X| HO|ZEEZ THE|0{0f

SiCt. # 5-292 HPEG-H_audio_stream_properties_descriptor()2| T+ 2 LIEFHLCE.

[& 5-29] HPEG-H_audio_stream_properties_descriptor()2| &

Syntax No. of Bits Format

MPEG-H_Audio_stream_properties_descriptor() {
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XML S EZEZHOH ER(FEET)

descriptor_tag
descriptor_length
number_of_assets
for (i=0;i<number_of assets;i++) {
asset_id_length
for (j=0; j<asset_id_length; j++) {
asset_id_byte
}
codec_code
mpegh3daProfileLevellndication
referenceChannellLayout
interactivity_enabled
reserved
hybrid_multi-stream_delivery
reserved
if (hybrid_multi-stream_delivery) {
thisIsMainStream
thisStreamID
reserved
bundlelD
if (thisIsMainStream) {
Reserved
num_auxiliary_streams
for(k=0; k< num_auxiliary_streams;k++) {
delivery_method

auxiliaryStreamID

}

primary_language
num_additional_languages

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

additional_language

16
16

4*8

~N~N B P 2O

N RN

=

3*8

3*8

NGBF-STD-007

uimsbf
uimsbf

uimsbf

uimsbf

uimsbf

uimsbf
uimsbf
uimsbf
bslbf

T

bslbf
‘1111111

bslbf
uimsbf
ot

uimsbf

L

uimbsf

bslbf

uimbsf

uimbsf

uimbsf

uimbsf
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Ao

descriptor_tag — 16-bit unsigned integer ZEZ d{Z descriptor 7} MPEG-H_audio_stre
am_properties_descriptor() g AlHs7| 2|50 0x0009 2+ 7HAOf SHCt.

descriptor_length — 16-bit unsigned integer ZEZ LC}Z ZEELE 0| descriptor 2

OpX|8} BfO|EZtX|2] ZO|E HIO|E EHe|Z LiEHHLY.

number_of assets — 8-bit unsigned integer ZEZ ol descriptor O HE} G|O|E{Z}

ZotEl QLR o4l 45 LIEFHHLY.

asset_id_length - 8-bit unsigned integer ZEZ QC|Q OfAMlZ AlHS7| ot oAl

id o| H}O|E EHe| Z0|E LIEtHC,

asset_id_byte — 8-bit unsigned integer ZEZ Q|2 A2 AMHSLY| |ot oAl id o

7t HIO|ES LiEtCY

codec_code - AEHES FHG7| Tt 4-character ZEZ 'mhml’, 'mhm2' & 3}Lt9|

S 7HX|H ISO/IEC 23008-3 Amendment 2[3]0 Hol=l B st gH&
7}ZICE

mpegh3daProfileLevellndication — 8-bit unsigned integer ZEZ ST QC|Q AEE9

ere m==Znotg gl g JE=Z ISO/IEC 23008-3[2]2| 5.3.2 A1t ISO/IEC 23008-3

Amendment 3[4]0|] Ao|&l mpegh3daProfileLevellndication ZHEQF St E2HS
ZFEIC}
referenceChannelLayout - 6-bit unsigned integer ZE2 HX| QL) AEZ0 ZgtE

ZHxol 4 oM nEE[ALL o|=El AnjAeol HYX[E LIEtHCE = ZH

|

MEALS] 2HEOIM Z[Ho| AH|7f BiX|S LIEHHCE Of BEQ| Zt2 ISO/IEC 23001-

N
8! #Mx RS2 A2 £+ &L CLel "ChannelConfiguration"df Moo=l X{'E HHE

interactivity_enabled - 1-bit flag 2 1 £f0] 1 2 HJ™E ZHL0e= SiE Cle
AEE0| ALEA H2EEES JhsSHAISHE @ HEHHOIHE 7HK|= 2™

=
Zeotal LIEFLHE, O &t0l 0 22 d¥E dR0=s AEXA &=%HE
A X

o0 Mo mu

K=}
[=]

o
|

=3
=
= LIEtHCE O] BEQS| g2 AlXH

AN
X[ &ASHA| & A
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hybrid_multi-stream_delivery — 1-bit flag 2 1 Z}0] 1 2 A& A0 +& i 2Ll

AEYO| AMP 22 FWS LEI|s 22 AEY HS(bundle)o LLYS
LIERAD], 1 30 0 02 MNE F20l: oY QCle AEFO| AMR SO

Zeof 3tof

main AEZQS LIEFHCE O] HEOol {i0] 1 & ARLO & interactivity_enabled
= L=ge) c

Al 12 2735005l O|=2 Folf= EES0| O LA EHO

AJIM o2 R|ZEIC).

OH

thisisMainStream - 1-bit flag 2 1 4}0| 1 2 AHE 420 i 2L AEE0|
a XMz Xl 7HsSEALE auxiliary A2EE0 =ZetE FIHHQ rje HAZXHEQ

o
=
l= siE QL AEEZO| auxiliary AE&ES XS

40 I
k)

thisStreamID — 7-bit unsigned interger ZEZ T QL AEZO| AMHXIE LIEIHLCE
(]

Of 4&Xt= otLtel HESLHOAM F&SH0OF Bt o7 S22 S22

o
c
S
=
®
o,
O

JtRe BE AES ojn|dt

[ }

bundlelD - 7-bit unsigned interger ZE2 QC|Q AEGE

£

= H=S(bundle)of CHot AEXS
LIEtHCE #HS2 TSHLEel main AEEDF StLp 2 1 0|2 &7tHQl auxiliary

—

AEZOZ AMEICH O If ZE auxiliary 2EZE2 HEA| 25 bundlelD £

7FMOFSICE  Auxiliary AEEZ2 main AEEZn ZAstE £ Qe BEIHHOl r|e
AxHEE =Z=adln, 3y 32 EEEMcz ©E 2 £ QUCE Main AEEE2
shAb diato 2 MAE|MH, 0] CIAAZE AMO|A| thisisMainStream ZE 70| 1 QI
AEEZIOZ A|OYEIC}

numAuxiliaryStreams - 7-bit unsigned interger L Hi&OQt =2 HFECHICZ
S| =E310] S main AEZID} ZBH Jhs3k Auxiliary AEZIO| J|&E LIEILHCE

deliveryMethod - 1-bit flag 21¢}0| 1 2 HAHE AL = ofiT Auxiliary AEZIQ|
DASH on HTTP 2 T™&EEZ LIEILD, diY AE2lZ =S5H7| 2510 East HE=
DASH MPD Z ZFO{ZXIC}. O] ZE=9o| Zi0| oz MAPE AL = SiY Auxiliary

0
A2EGO0| MMT 2 H&E S UEIUH, 3ie 2EZS 25517 floio] 2ast E=

[¢]

MMT A|l228 HA[X|Z F=O{TICt
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i

auxiliaryStreamID - 7-bit unsigned interger ZEZ BT Auxiliary AEZO| AlHX}

LEEHACE ShLbo] B LHOIA 2 Auxiliary AEZ2 QUBH MRS FHRICH

primary_language - 24-bit unsigned interger 2 =2 metadata element group 2| A H
B A E(description text)0ff A=l AO{Q| AHXIE LIEFHCE O == ISO 639-2
QB! XX QQEZ XS £ AQLEL|CE O ™MO|=l 3-character code & Z&HsHH, ISO
639-2/B @} ISO 639-2/T 7} 5= ALE %= QICt. 2t chracter &= ISO/IEC 8859-1[17]0j|
F510] 8-bit 2 E55IE|H =AMCHE 24-bit ZEof AQEICH

num_additional_language - 8-bit unsigned integer ZEZ GiXf AEZIOA AR
tset 27F 2ojel Ji+& LtEPHCE O] EEQ| £{o] 0 ¥ FR0= F7t A0t

HMEERX ¥s5S ol0|ettt

additional_language - 24-bit unsigned interger = Z metadata element group o] A3
Bl A E(description text)0f| AFE =l AH0{o| AHXIE LIEFHCE O] EE= ISO 639-2 0f
MO|&l 3-character code & EetsHH, ISO 639-2/B @F ISO 639-2/T 7} BRE AIEE £
o

ULt ZF chracter &= ISO/IEC 8859-1 O &£3}0 8-bit 2 B otk =MIHE 24-bit

=of dgech

—

UEl

5.4.2.3.4. & X}at A|laga

H4f At MMT o Mlap 2EHE 2 FAMQ| [33]Q & 7-19| m|4f At O EfG OB =
caption_asset_descriptor()2 TZHE|0{OF S}H, caption_asset_descirpor()= & &A{9
54231 A0 7|=%= mmt_atsc3_message()| HA|X| HO|ZE=Z T&L|0{OF SICt ®H

5-302 caption_asset_descriptor®| T+&& LEFHLCE

[E 5-30] caption_asset_descriptor 2| HHEAEZ 12

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 8 uimsbf

for (j=0; j<asset_id_length; j++) {
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asset_id_byte 8 uimsbf
}
language_length 8 uimsbf
for (j=0; j<language_length; j++) {
language_byte 8 uimsbf
}
role 4 bsIbf
aspect_ratio 4 bslbf
easy_reader 1 bslbf
profile 2 bslbf
3d_support 1 bslbf
reserved 4 bslbf
}
}
descriptor tag - 16-bit unsigned integer ZEZ ST descriptor 7}

caption_asset_descriptor() S AlEH35I7| 2|50 0x0008 4t 7tAOF L.

descriptor_length — 8-bit unsigned integer 2ZEZ L[t ZEFEEH 0| descriptor 2

ObX|9p BfO[E7HX|2] Z0|E HIO|E THR{Z LIEFHCE

number_of assets — 8-bit unsigned integer ZEZ S|Y descriptor Of O|Et G|O|E{7}

ZebEl M A9 ofjef 745 LIEHHCE

—

asset_id_length — 8-bit unsigned integer ZEZ & X2 oAlS AlHSHY| 23t URI 9

HIO|E TH9| ZO0|S LIEHHCE

uj

asset_id_byte — 8-bit unsigned integer =2 M4 Xt2h oAl AlE URI Q| 2} HIO|E

L+EFEHCY.

language_length — 8-bit unsigned integer ZEZ M X} OfAl0] ALEE

e
2
i

LIEfLH 7| ?Ioto] ER%H HIO|E & EtLfHHC,.

language_byte - 8-bit unsigned integer ZEZ MM X}2 A0 AFEE 210
LIEHE UTF-8 7H2IE{S LIERWACE T4§ Xt3b of 0| ALBE Qiof= IETF BCP 47

=
=
RF! #x H2S ®E + gsUCho ZelE languate tag & [HELY.

—

i
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role — 4-bit bit string RE=Z M4 X9 ofMe| =S LIEILDL, 1 2 H= # 5-

Hl

312 mact

[ 5-31]role HEQ| AEH

Role Meaning
0x0 main
0x1 alternate
0x2 commentary
0x3~0xF Reserved for future use

aspect_ratio — 4-bit bit string ZEZ mAf X} X2 Al 7HHEl otH HES LtEHLHH,

O 42 O # 5-32 5 [MEL,

[# 5-32] aspect_ratio HEO| AL H

aspect_ratio Meaning
0x0 16:9
0x1 4:3
0x2 21:9
0x3~0xF Reserved for future use

profile — 2-bit bit string WEZ 1 0| ‘002 MHHEEH ZX} H Xl ZHg
LIEFLIDY, O 2iO] '01'z2 HAFw/H O|0|X| Haf Xtotel A= LEFHCE & =A<

AR HEOA 2k 104 112 AFEE[X| E=C

easy reader — 1-bit 2 1 Zi0] 'I'2 HAMEE|H HA X2 Aol =EX} L9

HAES Eofoh ASs LEfLL, 3 o] ‘ez HAF¥E[E Haf A9t of Mo

HECHICI AFRE ZH20| 2 2A9 5421 Ho| 7|25 MMT USBDO
@fullMPDUri £MS E3) H2cHicz M2E|= DASH MI1HEO C§dt MPD Zzj1
MEo| URIZ} XZECH 0] MPD Zgj1MEL TQsl A0 2 2AMo 54155 Hoj

—

J|eE Ha X2 HELEO|EE meBCt

—

5.4.2.3.5. Staggercast A|1'43
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282 Chgo EE TESI0{oF ottt

» Staggercast 2C|27} M&k|= MHAE 7|&5t= MP H|O|&0| Staggercast 2

Cl ofslof Ciet YEE =t

Ct2 H 5-339| ATSC_staggercast_descriptor()& mmt_atsc3_messageE AFESI0 M
&SHCt. O] descriptor= Staggercast OffAllup O|0f Hat=l 0|l OAIS packet idE At

A 7551

Ot
2

o

C}.

[E 5-33] ATSC_staggercast_descriptor()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 EEZ  SfE  descriptor 7t

ATSC_staggercast_descriptor() Q< AlH3}I7| 2510 0x0006 Zt= 7+AOF SHC.

ojo

descriptor_length — 8-bit unsigned integer 2EZ L[t ZEEEH 0| descriptor 2

ObX|9t HfO[E7HX|2] Z0|S HIO|E THR{2 LIEFHCE

number_of assets - 8-bit unsigned integer ZEZ Gl|T descriptor O Z|=&

Staggercast Of|Allo| 7j4~E LIEHCY

staggercast_packet_id - 16-bit wunsigned integer T IEZ Staggercast Of A9

packet_id £ L}EFHLCE.
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main_accet_packet_id — 16-bit unsigned integer ZEZ Staggercast MO Z HSE|&

main O A12| packet_id & LtE}LHCE.

5.5.1.1. ROUTE/DASH

DASH-IF Z20}e HTTP Mt{22E DASH ZZI0|9E0| 0|]2= AER|Y AMH|A
o @y U FHES FBLUCL DASHE AH|AS Tete OjCiof HIAHESO| X o

=

271 M EIHO|E{E Media Presentation Description (MPD)2 E3dl| 7|=3%tCt.

ROUTE ZT2EZ2 MA|Zt TV MH|AQL Z2, DASHE FZ3}E AEZ|Y REHXQ|
HEUS S HES fIol 24 ZIRUACE ROUTEE Sdff Chfet Eflo| O|C|0| LEME

1
£Q
_ITl_

o o
E LCT xE IQl Stit O|&9| source flowE Sl M&E

5.5.1.1.1. AEZ|YU MH|A M&

MPDE= DASH-IF =2t g 2Lt MPD@type2 2i0|E FHX (0 AXZXX FHA,
AA|ZE 5A) EEE pre-recorded T2 ME& 20| A2 ¢80 “dynamic’eE2 AH
F=417]= SLS HEtHOlY =

AL

T

£|0joF stCt. MPD@minimumUpdatePeriod?7t Zijg 42,
=53 O Ab8HOF HCH. LCT

BOMER (CT (U £3) M2~ MPD7} G O|ES
AO{OF StC}.
giaLict 84

=21

o

= =
MEg 3 MeEE QUMESS MPDE Edf 1 72o| Algd
_JI:_ X

-|> -|>o

MPD+= DASH-IF live =21t 51 MPEG DASHR F! *

Aol ISO Base Media File Format live Z20tg 2L},

QEME MO YA EFDT m2t0|EZ0| 280 =7l 4%, Entity ModeZ} A}
8E|0jOF &tC}. O] ZR0| EFDT m2t0|ES2 entity-header HEfE ML QBHE SN}
in-band2 74 H&EICH
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34 Entity Modes HTTPZ K|S 3He partial E& chunked deliveryot 22 €go

Z end-to-end delayE =0|7| 2|t =ttoZ AtEE %= QUC} File ModeZl ALEE d2,

rot
1

>

ote-= progressivedt HiH

mjo

Es| M&sto2M sender delayE £ 4= QUCH

File ModeO M= EFDTS Sof #oikl= It 3 QEME HEHOHE T& E
MEet ol embed E|0] ®E E[AL Bz A|DEY HEHOHZ HEEXO H=

(reference) | O{OF SHC} Entity ModeOf|A| I 3 @EME MELH O|E{+= entity-body2}
HZt=l StLt O| A 9| entity-header EE Eoff MSEICEH

RFC 5651[14]0| A EO|8l= EXT_TIME LCT extension header= Sender Current Time
(SCNHE M &7 I8H At E|0{oF BtCt (SCT-HighQt SCT-Low 2% 12 M EIC}) Byte

range delivery (MDE mode)Of|Ao 2 ZEE= ™K MDE OO|H 2F1t 0|8 23357

et BE UESHI 55 2ARE = UTC AlZHS ®SGoF Sict QEHME deliveryOf| A
2 ZLs QQEHMEQ| OHIX|Y HIOIEVL &F& &zkl= UTC AlZtE TSSO oot 2
ANt §EEE2 PHYE Sl MEE= time baseE 7|Hto 2 HEHE|0{OF BHCY.

Random Access Point (RAP)E I &tst= MDE GOl &Z9| A HIO|EZ} £==Z [
A HRE] LCT mfZlQ| LCT extension header= EXT_ROUTE_PRESENTATION_TIMES

0{Of SICF. EXT _ROUTE_PRESENTATION_TIMES| 7t2, ROUTE 2Al7|7} RAPE ZEaHste
MDE G|Oo|Ef E£5& ROUTES] ZHo=z=M LUEL7| Fo| Z[Ct2{of 3St= delay
(EXT_ROUTE_PRESENTATION_TIME — SCT)E BT 4+ JUEE AL 0{0F BtCt 2 delay
o ZFH™Z stall-free playbacks /57| 20|, & &= TH|2l &4 A AHE
o Ez37(9 A7 (0: GOP duration, RAP 24 5)0 2ojslf 2™ =

=
OlA2l HIOlE =E9 M&E in-order deliveryE 7|22Z 382, RAPE ZLaSt=

MDE GlOjEf S£2wC DX ROUTE +Al7|22E Z2g= Ho|H 220 Y2 A2,
RAPE meisl= MDE GlO|E| 220 ROUTE 44A17|22E S22 WatK| 7|cka{of 3

C}.

5.5.1.1.2. Locally-Cached ZHX H&

2 HO0|Me Locally-Cashed AH|A ZHIXQ} SIS ZgjIHE L& ESGRF Z2 A
H|A OEFCHIO[E{Q] It 7|8t HE0f Cfsf 2 otrt.
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HIZA[ZE OICIO{2 g5l oY SHE= AEX0| Qs MEEALL = AEX}

o] 7|Q glo] £Al7|Z CHRZE ECh oY REIAJ} M&E [ source flows File
ModeE AREdljOF otCt EFDTRF Z2 IhQY OIEMH OB = ISl ME0 A AEELD
oBSX|H MAECH EFDTSE9| mY MEIHO|E AlS 9|3 file URI= EFDT@idRefe}
22 gEf= S-TSIDOM HMSE =47(7F H&EEls= 2HEMYS Xe|5t7| s EFDT
2 AF8E 4 9U0{of BiCt

HE 2H0A SLSet ESG ZEjAHESt Z2 AH|A HEHO|EH S| Bef X[t

UHDTV & 9 MH|AZ O|2& locally-cached ZEIX OfO|HIO| HQ& Cr2X| L.

T _

A Gl

ROUTE Z2EZE2 A MBS locally-cached FEHIZE 2|3t MY ™ME& B AH|A
A
O

5.5.1.1.3. 7|3} % A|ZH

2|5t H=25E wall clocks ZQRZ SHCE £AI7|7} X|AMDE UHDTV

=
=
AT AL, PHY layerg Sdl| M&E= UTCE wall clocke 2 ALt

clock sourceE 7|Hto 2 Z7|3} E|0{OF SICt GPS L= QARG M3tz Gl ot Mo| @4
st
YSYT HECWER TS PEUES SU|s| Yol @4 wsyom H

&L= wall clockO| AFEEICE.

ROUTE/DASH+= Earliest MDE ROUTE presentation time, Earliest Segment level DASH
presentation time, Z12|11 Synchronized Segment level DASH presentation timeline 0|z}
= M| 7tX| presentation timeO CHSt use caseE HO|otCt. =A7|= CHZ29| & use case

O A receiver wall clock2 7|HFS Z presentation timeg Z & SHC}

Earliest MDE ROUTE presentation time: RAPE I &dt= MDE data blockQ| =41 A|
Zta} (EXT_ROUTE_PRESENTATION_TIME - SCT)o| ot

Segment level DASH presentation time: “Segment availability start time"0f| M|Z1HE
7t @F |, presentation time2 MPDO|A X|&E|= UTC timingE Z|HIOZ =177t
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z%
Lo, DASHE MPD@suggestedPresentationDelay S
g WS XSt
5.5.1.1.4. ROUTE/DASH A|AH! C|AEH BE
Segment / File A | DASH/ISO BMFF
Delivery s . Client
m bytes of a Segment / | e % 'y
leattime o | 2] o SR
a delivery session buffer | P S P ;
. mza 27 just before demand time Ai)
\ TB, z :% | '/ )
Sk
N6 A L 7
o ° o ]
O L

[O22 5-72 ROUTE/DASH A|AH!I C|ZEH RES TAISID

NRT files to app

—

visible location

NGBF-STD-007

Decoder(s)

tpa(k)
Py(k)

All outputs are in
Presentation order |

tpi(k)
Py(k)

k-th presentation unit

Segment / File
Delivery
m bytes of a Segment /
file at time(s) (i) to ‘
a delivery session buffer |
\ 2
=]
=M
O— TB, oL
(i) — |82
o 9]
(@)

Ai()
g |
EB, 10) D, tpu(k)
Pi(k)
DASH / ISO BMFF Decoder(s)
Client tpa(k)
é Segments / byte ranges D, P.(k)
E are available at latest £ Alloulputsarem
1 i/JUSt before demand time Aq(j) : Presentation order
) | O~
O— EB, ) D, tpu(k)
Py(k)

k-th presentation unit

Dl tpl(k)
Pi(k)

[32 5-7] ROUTE/DASH A|AHl ClRAEH ZE

ROUTE/DASH A|AEI C|ALE DEE MPEG-2 A|A”! C|FEH HEN} H|WS

0| QAL £ t(i)ofl s St= Data Delivery Event (DDE)&= 7iE HIO|EE X|HSI= A

0| oftL|2}, PHY/MACSZEEl EF AlZtof

= HIOIHS| 37|t HEE=

TBn2 7{¥ ROUTE MM

ME IS HEHZ, TBno| A7|=

—=

—

89
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H&E= HolH =

£ 5 o|0|stCt.
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o
=
=
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MM

H=9| SrcFlow@minBuffSizeo| &t} ZHC}.

ROUTE/DASH A|AHl C|AEH ZEOl ZE HOIHS Ols2 E¢HXMOZE O|F07

C}. [F2FA| MPEG-2 A|AE!I C|AEH ZEOAQ 22 leakage rate= HO|E|X| QU=C}

ROUTE Output Buffer= DASH Z2}0|0{EO|AM AH|E|Z7| O|MQ| O|C|0 MH|AE F#
Mole QENEZSZ 2|9t HIHO|Ct. ROUTE Output Buffer@| 37|= TBnQ| A 7|ELC} <f
7

=hC},

=

>

_

—

EBn2 MPEG-2 SystemsOj|A] 7H2|5l= elementary stream buffer@} ZfCt
ROUTE/DASH A|AEl C|3E DA 2 M= ISOBMFF file handlero] SXxtn} A g

O, CIZHZ HEE7| o2l HO|HE FliTl ALK Hotrs IS otrh. StLte
=

LCT #i0| of2f o] eEME/MY AEYS e + Yooz, stie| ICT X
AA s o2l Jiol EBno| EXHE 4 It WR EBno| 37|& HBE DASH =z}

2o 7|zttt

O/CIo HIO|HE CIZHE MHS= AAHEY2 MEOZE DASH S20[HE L2
ISOBMFF file handler7} E&tstH, ISOBMFF file handler2 QEME/NIAUS MESI=E A

7|&2l2 DASH functiono| H0|C}.

ROUTE/DASH A|AHIO| ZZH0| JUO{A HIH= (TBn, EBn, ROUTE Output Buffer)0f|
overflows}, CIACE M&E= 0/C/0f GO[Eo] BXj7} LMsIx| oofof Bict. ztzto

[=)
o= H AMEHOIM SES ARSIH, S Z0f Hl AE7F 2 22 9
o o= = [=Jam K<)

5.5.1.1.5. ROUTE A|AE! Hi{ @&l
5.5.1.1.5.1. Data Delivery Event (DDE)

DDEE= PHY/MACO| PHY layero HO|E 222 EX ROUTE AMO| EX AZto] A
&3 [ LASICH 2+Zto| DDE= 1.99| PHY layer A|ZF I 2=AI7|0| MO £=Al AJZtS

ZEX A e, & AlZh2 PHY layer AA|Z2{0f 23 OJ2 AX|E == ALY

5.5.1.1.5.2. Media Delivery Event (MDE)
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MDE£= media player E= decodert &2 2| layerO| Ao 2|0|E Zt= HIO|H 2
ooj3ict ¥ AlZo| £ZS MDE GO|E 220| Tl AIZIX| Etet

o
=
4 YT = 0|20 TILCH

OP

-+———DASH Media Segment D——» <+—————DASH Media Segment D———»
o 8l Media
MDE MDE MDE a v oo . 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

[23 5-82 RAPE Zot= MDE GO =52 Jids E=ASt Rtk o] JFHHA

‘Meta"= O|C[0] MOHES| & FE0| AX|St= styp, sidxel €2 HEHO|H HASS

z p( h

Jta|zic}.

w

Demand Time

Relative to 1 _4/24 _10/24 | NE2IRAN [ 20/24 |
Second
Media
Delivery
Events
MDE MDE
[18 5-9= &%l layer®iM 2[0|E Z+= OOlH £F2| OAZM H|Cl2 = S0
MDEO| O{EH FHE=X AIE EO0FCE 24218 MDE= ROUTES| QIE{IH| O] A0 A

2}
DASH 22t0[HE=Z HE |00} ot= TR HE AlZtE 7HEt
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MDE data block

starting with RAP*
- DASH Segment
Y .
S g S Media MDE MDE MDE MDE MDE Z"a?:
S = (= ESSGI’ICG, 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,
they become T-MDE data block(s) starting with T-RAP,

<———DASH Media Segment D———» <« DASH Media SegmentD—————— >

§ Media
£ | Essensei.e. mdat

MDE MDE MDE

MPD
IS
Meta

MDE MDE MDE

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

[13 5-8] RAPE =Z&5t= MDE HO[E =259 8=

P P
B
1
B
2

Demand Time I I I

Relative to 1

= ™

w m

20/24
Second
Media g:
Delivery B2
Events B3
MDE MDE MDE MDE

[O8 5-9] HIC|2 2|'#2] MDE HIO|H =& 78 Al

5.5.1.2. MMTP/MPU
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MMTP= ISOBMFF It H&S QI5t0f A E ZEEZE ISO/IEC 23008-12F! #
f

OF

z 922 ¥2 4 Y&UCHY 8H| J|2Eo{Uct. MMTPY| 21t 28 £Foz o

o] Chet HIERIAO|AM ISOBMFF TS| HA[ZE H&o| 2ds 7HEICh
o O|Cj HMHZ 1De2{st ISOBMFF mteo| mfZlzt
« CHYet OIEo HEEHES otLtel MMTP MU= BHEs}

o S A[LEO] MEshs Mo =AStOM HESYOA TEStE 47| XH

MPU& ISO/IEC 23008-12F! #x &g S + &yche 6E0| HolE 'mpuf
o)

HAMCZ M2 ISOBMFF TR, ‘mpuf EHMEO| HAXHSLS ISOBMFFR| &8 Xl

A~E2 MES 7tSSHA ook € o2, MPUE= = EEO|C} Ol= 2 MPUO| ZgtE 0O
Clof HIOIHel S0 ZRst X7|3t HE I OEFHO[E 7 MPUO| ZBtE[0/US2 <9
ojotct ot 28 MPUE Ol ID2t &St= O|C[0f HEHEQS| ™ MAKN AlEXtet dH
= (sequence numbenE ZEaStD U0 FE HAHLSI FHSHA 28 MPUE AlEd
2= ALt
5.5.1.2.1. gtE0r2 =51 [SOBMFF H&
5.5.1.2.1.1. ®& AMH|AQF MMP Package 4|
2tzto| REIX ZHEHELE ISO/EC 23008-128! #x LS X2 £ YLChY H

2

olEl SUBH MRS JHRE MMT OfM2R ZHREICE Z1Zto] MMT oS S of
£ 7tX|&= StLt ool MPUS| Elo =2, oAl ID= ISO/IEC 23008-12F! #=x gz

g %2 4 gauchol 6X0| Mol Hret 20| MPUS ‘mmpu box0i Al FSEICt,

of £8 MPUSQ| Z2|MEO|M A7t ZX|K| Y=C} MMT Package= 3iL

Aol MMT of}1o] B0|n, MMTP2 H&ElE AHAE Za|ME0[M AlZH] HXIX
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UL L} 0|Ato| MMT Package2 A EICH,

StLES| MMTP MMe 2 =49 MMT O40] H&E & AL ZZre| MMT of o
C

MMTP M WOl RS &tS 7= packetid7t 2 ECE Ol £ MMT o4l

rr

MESt= MMTP IiZlo| 28X ZHZEZ 7ts5HA ¢tCt. MMT Packagel MMTP A

rz Mo

O] AbA A= BEEA| ISO/IEC 23008-12F! &z =g A2 £ gi&Lche| 934

|
2o golzl MPT HMX|E Sot +=L17]0] =L

[12 5-103f [18 5-112 MMT Package@t MMTP A|AMo| ApAto] st ofo|ct. 1
oM MMT Package= 3 7He| MMT ojfllc=z FHEL) 7z HOE {5t MMT
PackageE &/AH|SHY| Qs ZQst MMT A2 MA|X] &, MPT HA|X|2HE T A
SIRUCE [A 2 5-100|M MMT PackageE F&st= 3 7He| MMT oAl MPT message&
M&stsE MMTP IHZIEL ofLte] MMTP MMo =z ChE3telct [OE 5-1100A MMT
Package= 2 72| MMTP MMo 2 C}E3}EICE

packet_id =
MPT message 0x0000
packet_id =
Asset A 0x0011
Package MMTP session #1
9 (destination add: wl.x.l.yl.z1l
id = port number: p1)
Asset B packet_id =
0x0012
packet_id =
Asset C 0x0013

[ 5-10] &lLtel MMTP Mo 2 M&Z|= MMT Package
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packet_id =
MPT message 0x0000
acket id = MMTP session #1
Asset A P 11 (destination add: wlx.1lyl.z1
0x0011 /
port number: pl)
Package
packet_id =
Asset B X001
acket id = MMTP session #2
Asset C P o (destination add: w2.x2.y2.z2
0x0013 \
port number: p2)

[3g 5-11] = J74e MMTP MMo 2 M&EL|= MMT Package

5.5.1.2.1.2. MPUO|| Cit X|QEA}S

MMTPZ F&E|s Wa AE

ru

|2 O|C|oj& ISO/IEC 23008-12F! A=
4 glaLche| 6H0| 7|£E MPU moHg MECE O M) CEo| XY =HE
m}

025 A| 7 OF BHCF.

—

rﬂg
rie
njo
[0 w2t
1jo

i

ol
N
12

e MPUE ‘elst’' boxE AIE3HX| =L}

o
O

5.5.1.2.1.3. MMTPO]|| Ci$t XN|EA}SH

£Q
o>
L
n
1o
o

MPUZ F&3 = EHEA| ISO/IEC 23008-128! #x =g &2 4
M

=
TP} AFREICE O] Ij CH2O| MOt RHS ZJPHOE BHEAIFOF it

e MMTP 1§Zl9| version ZEO| Zr2 HIEA| '01'0|0{OF tL}.

= f
E7t ¥&E[= MMTP 1719 packetid= AF&EH 282 + UKL, MZ CHE
Hy

HHX HETHEJI MEE[= MMTP I{ZlQ| packet ide= HtEA| CHE Zts 7HMO0
sht.

r
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23008-1[15]2| 8.3.3F 1t 8.4.3 Hof| H2|El GFD (Generic File Delivery) 2E7} A}

85X H5S 2loletot.

e MMTP T§ZIO| timestamp EEO| Zt2 ST MMTP @{Zlo| A HIW| HIO|E7}
UDP AZo =2 HMEEr|= UTC A|ZFES HA|SIOOF it O] mf UTC AlZt2 RFC
5905, NTP version 4[13]0]] H2|=l “short format"g [}2}0F SHCF.

« MMTP T{ZlQ| FT TEo| Zt0| 0¥ ZL0| s§E MMTP TjZlo| RAP_flag HEQ
w2 BFEA] 00]0{OF StCt.

e ISO/IEC 23008-1[15]°] 10%t0f ™Mo|=l HRBM (Hypothetical Receiver Buffer Model)
2 Ch2o MA=5HoAM MMTP AE 0| HEEIC

—

v ZtZto] MMT OfMlojl= S3=Ql HRBM HI{7} MEEICL Ol= MEZ CtE
packet_id HE Z}2 7tX|= MMTP IjZlE0| S st HRBM HIHZ ML E|X|

v MMT ofllef typedf 2t F8&|= C|RZE W= I8 5-120] Ao HEQ}
Z 0| HRBM2| MMTP De-capsulation HHI{0f ™Z T|0{OF SHC}.

v" HRBM O A|X|Q] max_buffer size ZEZr2 O] HIE7} M2 = A= ZF|COY
X|EQt MMTP Izl AEZO| X HEES &% ¢4z Z7F&(0{0f o,

Ch=Zol 2t& EXl R0FoF SHEt

=
5 seconds * (1.2 * Rmax)
Ol M Rmax2| Zt= CiZ1t 20| AFE Lt

= H|C|Q ofAlle] ZL0| Rmaxl| Zt2 bytes/s THR[2 FO{X|H, ISO/IEC
23008-2[16]2| Annex AO| H|C|Q ==Zmp, 2|, E[O{0f 2} ZFO{T
bits/s TH|2| Z[Tf H|E 2O0|EE byte/s TH|2 HH2SIO ALESHO{OF ol
Ct. O] M bits/s§ bytes/sz2 HEISIHA LU= 2 42 Til=2

=8 E|0{OF Bt

—

_—

= 2r|2 oMol ZL0| Rmaxl| 4f2 bytes/s tte|=2 FO{X|0{, Z|C{ H|IE
2|0|E 1.2Mbps&E bytes/s CtHR|Z2 =G 150kbytes/s= ALY
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 Haf X9 oM "MAERoz PG E A AR oMol FR0| Rmaxe

W2 bytes/s THR|2 FO{X|0{, Z[Cf H|E 2f|0|E 2.5kbytes/s& At&TtCt

HRBM O A|X|Q| fixed_end_to_end_delay EE Zf2 5XE ZRIISHK| QLOOF

rot

Ct.

MMTP T2l AEZS Ctgo| 4417| S5

njo

7t85t0f 78 = O OFtLt.

= type EEO| Zto| 0x0091 MMTP I§Zl2 ==A17| A[7tO| ts+A Y [f
MMTP De-capsulation HHI{O|M AF2I7ts6OF SHCE O 7|M tse= SHE
MMTP T§Z19| timestamp ZEZt0|H, A= HRBM OIA|X|2 A|14E g

= fixed_end_to_end_dely ZtO|LC}.

= MMTP T{ZI0| AFR7FSSE A|ZH| (UTC A|ZHO| ts+A 2 ), MMTP Tzl
slEet HO|ZEE dHE FLUNMCE XNE|EH LO|2E& MMTP De-

capsulation HIHZ S ALE=ICt

» MMTP De-capsulation HHI{Q| O|C|0{ GH|O|E= MMT OfAlo] H& H|

20 el X[EXHe= ZHE OjC|o [REH HEz ML

N
rlo

» HRBM removal OA|X|2| max_decapsulation_buffer_size ZTE
MMTP T§Z00| O] 0| D{REE 4 Y= A|Cf AlZHat MMTP Tj2l

2o Zof HEES 522 ZFEOHH, Chg s =atg &+ |iCh

|>
Im

1 seconds * (1.2 * Rmax)
Ol M RmaxQ| gt2 CtZ1r &0 A ECh

s HOQ oMol H9o| Rmaxel S bytes/s THlE ZOIX|M,
ISO/IEC 23008-2[16]2| Annex A0 H|C|@ Z==Zu}Q, &, E|O{0|
2} Z0{7l bits/s £H9I0| AT HIE ZO|ES byte/s T2 tHI3}0]
AFESH0{0F BHCE O] f bits/sE bytes/s2 BIZHSIBIAl WAISHE S

w2 YUz =7 00 ohot.

¢ e oMol B0 Rmaxe| {2 bytes/s tHelz FO{X|H, Z[CH

HE Z|0|E 1.2MbpsE bytes/s TtR|E2 BH=toE 150Kbytes/sg AtE
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< H|af AtEE oAl EAEDtOR FEE mAf X ofAle]l A0
RmaxQ| Zt2 bytes/s ECHRIE FOX|H, Z[Ij HE Z|0|E

2.5kbytes/sg ALt
» MMTP De-capsulation H{I{= overflow &|X| QOO SHCY.

» O{H MMTP IfZlE= MMTP De-capsulation HI{0| 1& O|A HHEZX| &

ofof BtC}.
FEC MMTP Media
— Decoding »  De-jitter Buffer ——m De-capsulation > Decoder >
Buffer Buffer Buffer
[O2 5-12] MMTP AEEIE AH|St= A7 H 2 &

5.5.1.2.2. MPU 1j{Zl3}

‘mpuf’ EHEE Mt2& ISOBMFF ItYU2 MPUZ MMTPE AtE3}0] H&EICH MPU
= ¥ F SUSUIChet RASH DKo £40] nE
B2 A=t MMTPE MEECL MPUS| DIC(Of 7|E MMTP Ifzlst= {2l &

TAME =ESH0], PEB HIZF Hef =S TFRAZ|BAM, 47|19 ME[A 2= F

% AtE 20l AS 7ksotA ettt Egt DIC|of 7|8 MMTP IfZlsts 417(7F
s e

=

2 ggXoz Na|g 4 UA Lk MPUZE MMTPEZ M&E [, MPU Zgf1H
£ ISO/IEC 23008-12&! &x &S #2 £ ¢ALICLS 8322 HO| 7|&E&l Ht
ot Z0| MMTP HO|ZE 3|Ho| FT HE {0 25t AZEELCE MPU= OEFH O B 2F
ClO| CIO|HE 25 ZEstn ez, MPUE M&dts MMTP IiZl2 OEIHOIHE

Zotst= MMTP I§Zl1} O|C|Y GO|HE =%st= MMTP mjZle 2 BEEE|C}

a
3

=
m
]
o
m
i
Hel
|:|0|-
r|r
<
<
_|
v}
£:=|
P
rlo
-
_|

gE9| 0] 0 E= 12 47EEH, DL d

=
HMEOILE ME MES Melet CHYet boxsS TESCL ‘mdat’ boxQ| 3f|EHE HHEA| Of

> O|OIX|E Z&ots A9t ofAo] Mm RE2 FHo|xX| ¥S
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EtE|O|H & Z&dts MMTP Ifzlez HEEICt

OIC|Of HOJEE Z&dts

<

MT

)

o7l FT WEQ| Zt0| 22 MMM, ‘'mdat’ box

of metEl ojcjof GOJEQ] ME ZE MEMES

|->|

= Ay &3tk O|C|of HlO|ES Hadts
MMTP TjZS O|Cjof ME Z2 Mu MEo| ZAS Wl mAISCL w3t 0/C0f
HOIES FM&3ls MMTP

A
0TI HIO|E et HEIHOIHE AaSHY| fIeh 22t EE M.

rl_o
(_D
1=
]
[
rg
[m
1o
ne
|'l'IJ
rE
ot
-
0x
|H
r
ot
o
my!
o

[12 5-132 HEVCE &3&3t=l MPUQ| O|C|0f 7|8 MMTP T{ZI3}o| O S L}ELHCY
0| Ol M, Z& CVS (Coded Video Sequence)?| & HR{ = X(picture)= 0| CVSQ| Fal
IDR (Instantaneous Decoding Refresh) T 0|0H, 2t CVSOf| s|Est= H|C|Q 00| = of
Ltel movie ZejOHE=Z LFHECE [AT 5-132| O0fA BtLte] MPU= St} 0|42
movie T AHEE JtXICH MPUZL CHHE5E & O, ‘ftyp’ box, ‘'mmpu’ box, ‘'moov’ box &
MPU T M0 H&%[= box

S FT TWEQO| 40| 022 MHE MMTP IjZl02 M&E

rr mn

SEl
Ct. ‘moof’ box@} 0|0 2= '‘mdat’ boxQ| 3= FT ZEQ| 4f0| 12 M™EE MMTP
Ijzle 2 MEEICE ‘'mdat’ box2| NAL (Network Abstraction Layer) SR FT ZEQO| £f
0| 22 AH™El MMTP mjZle 2 MEEICE LS| NAL SR O] 2 7§ O|A°] MMTP mjZl
oz CHHESIE =+ lom, 27§ o|¢e| 2%t NAL 74X 0| stLte] MMTP mjZlez &

A O
2 + 9.

video data CVS

NAL Unit ‘ NAL Unit ‘ NAL Unit ... | NAL Unit
header of mdat box
MPU ‘ ftyp ‘ mmpu ‘ moov ‘ moof mdat ‘ moof I mdat ‘
? W N i N
MMTP Packet Al a i il il
'8 [V (¥ '8 (¥

[O12! 5-13] MPU O] M5l OJC|¢ 7|8 MMTP I§Zlzte| o

11.5.1.1.2. 7|3}
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MM

MPUS Q| &7|zt= UTCE H=ots EfYAYIER O|ROZILE O] Ijf +=4l17|& UTC
of S7[=t=/ofA0 A=l Ml AlZho| BIC|of HIO|HE AHERCtn 7Pty

WULME 71Z0= 2k MPUO| ZBEl X #Rf OC0f MBO| TAAIZHS ISO/EC
23008-127! ®x 28 2 = gdsycre 952  HO et
L MPUO| E3HEl CHE D|Clof MBS0 T2

AlZk2 A RR DjC|o] ME2| - EAZhS 2f O|C|of MZ 2| composition A|ZHY| o}

=
MPU_timestamp_descriptor0j| 2|3 x| & =IC

d
Of AAFEICE Z+ O|C|O0] MEO| composition A|ZHS A AtSt= HHEH 2 [SOBMFF @21 &
=

5.5.1.2.3. Locally-Cached ZEIX T %

-

leg

MMTPZ} AEZ|Q M&EE 2 0Of, locally-cached ZHIX= ROUTE =

o
°
2EZS AM230] MAECH T M20| O|20{X|7| X0 EFDT £9o| m+e! O E}H| O] E

=

3

= 02| ZEEof =470 HEERACID 7S EFDT= S-TSID Z2fAHEO| ot

al

Z|0o] M2 &M, O S-TSID ZEf1HEE = ESI7| 9st0] L3t Me= MMT USBDO

routeComponent A2|HEZ FEH=CH

ROUTEEZ W™&El locally-cashed AH|A ZEHIXO| XAl A|ZtE MMTPE MLEl

MPUSI| §7|212 9Isf WEA| UTCS &Eohs EFYAHITE FEs|ojoFsiCY,

5.5.2. sjojHZ|E (MESU/HZEHIE) ME
5.5.2.1. ROUTE/DASH

ROUTE/DASH A|AH] 7| SlO|2E|E MH|A H&E2 £ JHX| ZEZ O|R0E
QUCh X BN mELE 55211H0|A M3t HiQt 20| ROUTES E3F &gt M 2

o o
ZHEQ} HTTPE S QHUIUY TE HEHEZ O|ROXD, HEXHES2 27| CIE

AQo|Ch = R e 55212H0A MYSle HiQ} 20|, EECHIC QIS Ed|AD
MH|A HEHESO| TEE= BER 57| 7|ske= F71X 422 ALIEZ|R & StLtE
2 9ICk a) 55212180|M HYst= Hio} 20| BE AZHAEI} HECHCE E3)A
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MEE[ALE, b) 55212280 2HSt= Biep 20| WS #40] =275t HE)
7b 2[o0f: +=417]2] 0|5 W=Z0f) hand-off J&UM ZE HEHEI EREHMES &
ol H&ED, Chl POz HaEY 4 ds Foln

5.5.2.1.1. 5jo|HE|E HEZHE Z7|3}
eg GpS Based | ... UTCTick Delivered via PHY or PHY and Transport | Lol UTC
Time§ewer |
y ‘ Broadcast ‘ Broadcast | MPDand : Time Aligned ‘ Time Aligned
groi‘dcaster > File Transport --—-- +» File Transport Media E|ASH t—Compressed # Codecs Media
AS ?erver ‘ Packagerf{ l Reciever h’ Lo Media ‘ Samples / Pixels
A
Media
and MPD
[18 5-14= DASHZ:ZIO[QE L{ojA o] &HE&Ya BER2EMES S TS HEHE
of & 18 3 I7|st Yets =ASHR UL
Rl UTC Tick Delivered via PHY or PHY and Transport Local UTC
__Time Server .
v
BrGad Broadcast Broadcast MPD a_nd DASH Time Aligned Time Aligned
rosaHgaster » File Transport - | File Transport Media Client —Compressed »| Codecs ——® Media
i Packager Reciever > en Media Samples / Pixels
A
Media
and MPD
[12] 5-14] ROUTE/DASH 3}0|22|E =7|%}

JbeEQl [jOEg 2t DReWEE MaEHE FmUE0 AL YEYI M|
Olot F7HA QI X[O| 2iliet = QUCH ROUTE/DASH= O|2{st X[ A|ZtE CHR7| f{%h
2y S SIO[EZ|E MH|AE flot AMEA B z[HE fIdl Cr2dt 22 EXIE2 A
SotLt

1Y L7t 20| 02 2 HYEe BEREMET AZE 3%, 7= B2
EHMEE SO A=xHES O|C|0] HIOHE WSTYHCH WaA 2S5 = ULk AL
Wa $E7)s 2O L2 SREWCH AZE S47|2 98 HEoWE M3 HEdE
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7t 4SS HE HRZHERN MY fR(vailable)siX| =5 28 + Utk E9] o[zt

= O
2d2 0l2] MEE (non-live) 2RIZ9| F20| E0|otA HEE + ULt

MPEG DASH= MPD.BaseURLC| @availabilityTimeOffset A4S |25}

=2
L
e

SstLtel EF HESRIAF AAELC 2 Hd2 S EEEfeE ME HxEd
availability timeO| Ht&3t M& HILH EO| availability time2Ct WES LIEIE = QUS
O, O|= DASH SZIO|HE0H ERERE ME HEHEE HHY 28 = UASIS ¢

=Lk

HHEZ ¢ot & 82 8E ZEo mep &7t ChEA O[F0f TICh EELERHE
E M3E= MOAHES d%2 MPDO|A HIEl= timelinedf M2t ER AIFO M
M|, presentation timeZtX| HIHO| HEELCL HELOZ MEL(= NIAHES 4

A28 C|2E 2O mah +M7[0A M2|EH, ol 47| decoder stall

A=)
-
-

buffer overflow7} LOILIX] L =2 MEHSH A|ZH0| MOIHEEZE X2|5t00F ShLC}.

5.5.2.1.2. HECHIE M&

x{

5.5.21.21. ERECHEE Sot MH|A HAEHES ZH H™

o
ol

Hl

Of EE= X|4Lt UHDTV & MH|AE O|F&= 25 AXHESO| EEEHic =0t
ME E|OjoF St, HEUS Soff MEE= AXZHETL gle ERO|Ch O] EEOME
541-0|A AHSE User Service Bundle Description®| <deliveryMethod> z2|HEO| &}

Q| AWZ|HEZM <unicastAppService>Bt E=X|SI1 <broadcastAppService>= ZX|5}HX|

2

=r}

55.21.22. HZEHEOA &5 O 29| Hand-off

o REE O15Y 4179 Z29 20| $47|7t YAHOR wE FAS KoK
H2CWES CfAISHY AH|A L 5418
oA A5t User Service Bundle Description®| <deliveryMethod> Q2|HEO| 512 A
2 HEZN Y MHA ™SO CHet <unicastAppService>2t <broadcastAppService> 7}
SA0| EXetC MH[AE O|R & HEW M5 HAEHEQ EECEME S HAEHEE=
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M2 HiHE = Ut

5.5.2.2. MMTP/MPU

5.5.2.2.1. 7|2
Depacketiz-
. Signaling_| Signaling ation of
DASH MPD-> Message Packets Signaling
messages
A
|
|
|
|
——>
MMTP . — 3
—MPUs—>| MN,ITP, MMTP/UDP/IP Modulation —» Demodulation |—» Depacket- ———> i
Packetization Packets T Decoder(s)
ization <« -~
|
I
I
! |
! |
! I
! |
|
! l
| | Rendering
: I Engine
! 1
! [
! [
! \
! [
|
! l
MPD |
L—» I
_ DAsH _, HTP %H'I'I'P/TCP/IP% Network > Network HTI'P 4 DASH NN
Segments Server Packets Interface Interface Client Client 4__%__»
I
I
; ————— UTC
|
-uTCH

(1% 5155 W& 22EWMES SA0] AFBSs HREME MH[AS 2
M2glo] A LIEHHCL 0 AlABO] BE Y 4SS 57|32 2st0 UTCO %
F0ix Uch.

442004 OC|0f GOJElE MPU ZHOZ MAME|of MMTP TjZIgte|of H&EIC
SHSO|A O|C|of TIO|E{S DASH MIBE ZHo=2 MAE Ol SAXQ HTTP A
o] HEZA QELOo|AE ES]| HTTP MMNMo=2 FMMAEICH Ol DASH MPDE Hi

to 2 HMEL|H, DASH MPD2| URI= MMT USBD2| <broadbandComponent> zZ|HE

)3
o
£ S MSECh

TV YEYS S WEE MMTP IiZlE M2|oto| O|C|of Ho[HE FEst
Of OB/ HOIHE MEe OIL[o C[EEHE Sot¢ CIZEEH, DASH fOHE= E=

SWEE E80) £AlECL BRCWES HMaE DASH MIHEC] HA AlZHS WY

L —
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otCt.
Depacketiz-
Signaling Signaling ation of
—DASH MPD-»| —i— —> —> . o
Message Packets Signaling
messages
A
|
|
|
|
L—
MMTP 3 - >
—MPUs—> R MMTP/UDP/IP Modulation —> Demodulation —» Depacket- ———> g
Packetization Packets N Decoder(s)
ization -~
I
|
i |
! I
! |
|
|
! |
|
! l
| ! Rendering
: I Engine
! l
! [
! [
! [
! [
|
! l
MPD |
> I
_ DAsH HTTP %H'I'I'P/TCP/IPH Network Network HTFP , D.ASH
Segments Server Packets Interface Interface Client Client <——"r——>
I
I
. e s e T e uTC
|
-uTCH
[22] 5-15] &10|22|E MH|A A|AH JHEE
. o -
5.5.2.2.2. DASHO|| CHF X|2kA}Et
A [ [ o o [=)
Bzedicz MEE= AE2|Y O/C[0j= MPEG DASH 27! ®x 28 ¥

EUCHO| DASH-IF 98! &% 28 38 + gaUl. TENYUS of

= ZOiok|Of{OfptLt.

I
rir
O
>
wn
T
=

5.5.2.2.3. 7|2}

AE2|Y 0jCjoe §7|3ts UTCE Xt EFYAH

|H

£ &9 MSEC 24 MPU
Of mBHEl K WA O|C|0] AMZo| X{AYA|ZHS ISO/IEC 23008-128! &E &

oi&L|cEe| 952 Hof| 7|&% MPU_timestamp_descriptor0f| 2|38 X|&Z|0{OF $tCt. HTTP
2 MBE= DASH MIAHEO| IjMA|ZH2 UTCE X =sl= DASH Media Presentation

timelineOf| [}2} Z=O{ZIC} DASH MPULS XHAH A 7|02 X HHW| AHZO| X{Al A|Zt
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= ALot7| flet Y2 S M-St O oot MPU2F DASH MOHES| =2 @2 D|C|of

Ml AlZE2 ISOBMFF 27! Bx H2S e + st #ES MELCL

5.5.2.2.4. MH|A EE=

—

YEYOR HMEEE MPUS 2 2Ao| 5512 Ho| Utz HSED, HITPE S
| -

BHE FEX0| 3|E2 &2 89| 55212 HZ 2L}

[ = — = ==
55.225. HECHCOl3 ALRS= AMH|A HE
MEIAE Fd%ts B HREHESO| EEYO| ot EzEticz MEH F20

O/C|of CIOJE= DASH MI1ME HEjE ML EICL DASH MPDE Al2da HA|X[of 9
of gELoz MESEH, DASH MOAUE= SHH HTTP MEetel HERI 2HHO|
£ S0l HTTP JH2=2 HEEC

>
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M

6. ¥3 AE ZR2EE
6.1. 23 AZ e

23 AS2 =2l AFH HERKZR AT AO[o EXfst= AFo[th. 2F 6-10] Lt
Etth Hieb 20| 3 AS2 SUFHM HEAZR ASHMEE =2 AS22 HoHE
H&oiH, =US0M 22| AS22EH HESRI ASNA| HolHE H&ettt. 18 6-
10M= g3 AsSmt =2 ASZo 2712 =2|X =7t EXNSt=A2= LIE AR T

70 AAME StLtel d2ts ALESHY HO|HE TEY =+ UCh

Y3 Azl SHe ofx MoK ¢ U2 I YOl HeME SMI Y

o
i, BE 93 I PSS 22| A H2S Y oY mHo= =
[e) =

M EH =1, ATSC Link-
layer Protocol)= {7l =3l {2l LE0 22 7|s52 THSH, O ASHM HHE

I{ZlSS ALP m{Zl0|2t1 L.

Transmitter Receiver

Link Layer Link Layer

Physical Layer Physical Layer

(18 6-1] &3 ASe =28 #4&

6.1.1. AMH|A
ALPO| of5l &= AMH[AE Offet 20| 7Hefs| &L
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HEQD TZlol o FRE AFUCHI LB HY WA ZHCE HaF +

2 B2 93 e 2t AP T2l Ho|==o| XAHE o

J'l_
i
1o
£
(m
)
il
é

Bl
23 W2 621F0| MYE|o ACh w3, Y WO 277} HP HAL E BL

6.1.1.1.1. I3l F(utHzhat TPxE

HESI AT A0l =2 ASHM HM2=7|of 2l 377 & 82 = 0l¢2

o
AZEE LHTIC 33 A3 B2 o S459 7 230 ofg HEot £4%0)
= 2

e e | |
Mo chet HE0| st 22EE WEES Zosict O|2(sh M2l WHHL 6.2122F
off 2FoHot.

U293 A Yol 2, 2 2
A3 A WM XIS SU aMTHZ ALP TSR &t E|0jof St =3,
sfLtel HEYD F A0l 2TE MIMEES M2 AP HAS2 AXHOR PHY

ASL= HE E|ojof oitt

Ct=o HERIR AT Wizls0l 3 AT mizlel Holz=0 25+ 2ot g 1
3717t S=9 A2 8% T3 AT WA oHs A 2 M2 E et Z2EZ BE

o
S Zothh oAl Zg2 o2l A2 37|19 HEHA AT Wzl=sS otLtel 1oz
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Ez2 74510 |& AOICh ol3et 552 6.21.23H 0| dFECh

HEHI AF mzls0l Zetd M, 2t fzl2 L= =MHZ ALP IjZle| H0[2
A ECE £t ALP HO|ZEO &0k 40| HEYI AT HAUS2 ==X @

=
2%k T}210[0fOf BHCE.

—

rlo

6.1.1.2. QH3|E A

ALP= =Z| ABL= HOIH ™E Al HYES IA € &+ UCL TSI
6112181 61.122%0 2tk IP T2t TS THZIof CHel A HEICt

6.1.1.2.1.IP @HS|E HAH

s ZX[E, Zetyol gEw sS4 FEoM ER=E o=

—

SIS YHHO Ys QuE=

6.1.1.2.2. MPEG-2 TS QH{3|E XA

ALP= MPEG-2 TS IiZls 28X 2 HEoH/| 28l Ll €2 QHHE Ha 7|

52 MBCE HM, S7| BIO|E(sync byte) M 2t TS 2 Ofch 1 byteo] Q3=
S glohct SM, Q(nul) T2 XA 7|&2 188 bytes of null TS HISS QUM 3 A
SOIN MAYEAE & UEE CL OX%C2 BE SE MY 7|£0| MBI

6.1.1.23. A|OE8dH ™S

EH

ALPO Al A[DE2d Tzl
o0 6.2220| 2 ElCt

rlo

23 A

ol

Hel

AMIEEe &S flof Folelth &
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e DY e Ve D\
J Link Layer Signaling [ { IP } ‘ MPEG-2 TS W [ Future Extension
AU > A )
ALP N
IP Header TS Overhead
Compression Reduction
\ 4 A 4 l A 4
Encapsulation
A\ 4
S~
ATSC 3.0 PHY j
A&

[O2 6-2] ALP 1 XQ} QIEHHO|A EEX

a8 6-2= ALP 71 oF QIHE Ol SEES HO|EL}

ALP= IPv4, MPEG-2 TS St Zt2 HEQ3 AHZo| IjZSS @3 gr=C} Future
extension2 ALPO| QEHoz M &35 715 Q= CI2 |7l |yt Z=2EZE 7i2|7ICt
Lot AlPE 58 MES =2 AS22 | flgt Y2 Zgdte 23 A8 Ala

= Sh=y
AN & 288 =017 ?lgt 7Ie5S 8 Z2Y5t0 SHst=7E 20EL,

6.2. ALP mf3l =i

ALP Ijzle O 6-31t

m\l
r|o
P

__I_I.
P IjZl 8|0 &AM 7|E 8| (base headenZ ZEHsiO,
712 ol Mo Zeof et £t & C(additional headens Z&tst 4= QICh MEH

=
C(optional header) =X AF& 7t 3EHe S BE 0| HECE

£ 7Hch o JHel ALP mjZl2 &|Eet H|OlE o

El

O|2 E(payload)2 T E=ICt AL

109



[12] 6-3] ALP TjZl =M

6.2.1. ALP Ij§Zl H=3}

6.21.1. 7|2 #g
ALP IiZ] HEdE flet 7|2 0= 18 6-40| EAX|X0| ASH
712 s|lH= 2 byte?| 1 ZO|E 7IX|H, O|= ALP T2l 3Ol %A

Header Payload
Base Additional Optional
Header Header Header

Length (11b)

HM
(1b)

=X

ol

NGBF-STD-007

—

Length (11b)

Additional header for
single packets

PC | |
i

Length (11b)

Additional header for
segmentation

S/C
(1b)

]
[y

Length (11b)

{
{

Additional header for
concatenation

[O2 6-4] ALP I

ALP Tzl HE AEZ 21} 2t

A Yasts fAY 7= dH #=

Y2 # 6-11f 1 Of2iof| LtEFHCE

-1 = =
[E 6-1] T2l HBBE 93 8y 7L
Syntax No. of bits Format
ALP_packet_header() {

packet_type 3 uimsbf
payload_configuration 1 bslbf
if (payload_configuration =="0") {

header_mode 1 bslbf
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length 11 uimsbf
if (header_mode =="1") {
additional_header_for_single_packet() var Sec. 7! *x
=g %
glELict.
}
}
else if (payload_config =="1")
segmentation_concatenation 1 bslbf
length 11 uimsbf
if (segmentation_concatenation =="0") {
additional_header_for_segmentation() var Sec. 6 E! #=x
dxg %2 4
glsL
}
else if (segmentation_concatenation =="1") {
additional_header for_concatenation() var Sec. 6 25! XX
HES HE =
st

[n

packet_type — 3 bit EEZA ALP mIjZlozZ HE3lE|7| Tl ™ HO|Ee 7|&
Z2EE 22 B |¥ (E 622 7270k E 62 o BE T3 SES MPEG-2

TS E MNQIsti= & 6-1 2 ALESIH ALP DfZlo 2 H=3tEICE MPEG-2 TS 1fZl0|

Heol k= 8% packet_type gtO] 111°0] E[H, §M F1== 6.24 ZO| 2HElCH

[# 6-2] Packet_Type O CH3t R E gt

Packet_Type Value Meaning

000 IPv4 packet

001 Reserved

010 Compressed IP packet

011 Reserved

100 Link layer signaling packet

101 Reserved

110 Packet Type Extension
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111 MPEG-2 Transport Stream

payload_configuration (PC) — 1 bit ZEZ A

HO|ZEEQS| MHE 7t2|7ZICtE 'O’ ALP

mjZI0] 2e(X| 2 Y mzlS H20, 1 g EEx= header_mode TEEl=
AE 7tE|1Zch '1'2 ALP mjZlo] = of&el ¢F mzl(de) 82 =277 2 ¥4
oj7lo| dEE(Eghs Aol O L8 €L E= segmentation_concatenation ZEEt=
AS 7t2|Zlc)

header mode (HM) — 1 bit ZEZA '0'2 F7} &7t o ALP 1

9|O| ﬂ|o|§|:

ZO0|7F 2048 bytes HC} XCh= ZAS 7k2[ZICE T2 Y mjzlof it =7t
siE(6.21.21 Hof Felg)7t 'ZO0l(lengthy EE HIZ LCiZ0 ZEXetts AS
Zt2|ZICE. o] ZR0| HOo|z2ES| ZO|= 2047 bytes 20t H A0/g52 HH
7550l A8 4 ACKEHY AEY MY, dH ¥ 5. o EEE
payload_configuration E=9| Zt0| ‘0" U{Oj2F =XYSICY.
segmentation_concatenation (S/C) — 1 bit ZEZAM ‘02 HO|ZE7t f 1{zlo|
SotE YANMIME)S Zestn Yom W3 2ol B3 F7h 6H6.2122 Hof
dolE)7t 'ZO|(lengthy EE Hiz COF0 ZEXetttes As  7t2[Zch T2
HO[ZEYL & O|¢2 2TcHEZYEA @2) ¢8 s =Zesta A2n, 1zl
2o 2t =7t §E6.21.23 Zo| FZolE)7t ‘ZO0l(lengthy EE Hiz CZ0f
EMetcte A2 7t2[ZIck O] EEE payload_configuration ZEQO| Zto] '1'Y
[mof| 2t =X oket
length — 11 bits ZEZ A ALP I{Zl HO|ZE=9| HIO|E Tt ZO|YAM &2 11 bits &
LIEFAHCE =71 SO length MSB EETE  EXWSHH, 'ZO|(length) EE=
length_MSB EEQ} SHX| T, HO|ZE9| AN FA Z!0/Q LSB 2£0| EIC}.
Chab 22 471X HEf2 mjzl 90| 7hssttt =7t |7t gl e izl =
b SHE #d= T2 Wzl =2 mizlar opxjgez Zghe mjzl. 22|31 ALP Iizlo
sl Zols 7|2 Bicieh 7t HGE PASts WESO| XES Bo) ¥EE EAIFC
# 6-32 O[2{¢t 47X 7O Ciet TA 3|l Z20|§ 2O0EL.
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[E 6-3] payload_configuration (PC) 2= Z/3f MK 3| ZO0|

PC field |Meaning Next Field |Additional |Additional Total Header Length
value Name |Value |Header Size Header Field |(excluding optional 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 LSI

Concatenation|s/c |1 1 byte Length_MSB, |3 + [(Count+1) x 1.5] bytes

Count

HOIA [] Att2 2L

ALP= & I§Zl(0-byte HO|2E)Z2 MESIX| E=Ct d2EE, 7|2 SEHEE 4=
CHl miZl9] length =E, length EEQt length. MSB HEQO| Astoz HF= IO|REE

20|, 22|12 component_length EE= ‘0" gtS X &=Lt

6.2.1.1.1. =7} 3|

IR el F7b E7t AHECE TY HAS Y 7 A 62121%

ald
§=|

A 2gE flet =t fHEs 621227, izl Z2gs /Y =7t dHE 62123H0 &

6.2.1.1.2. Tl 13l
Y mzlE It F718|H= header_mode (HM) = '1'Ql ZL0|Tt EXYSHCE ALP
IjZlo| mO|2E ZO0|7f 2047 bytes ECt AHLt MEH T AFEE [ header_mode
HM)= '1'2 MdFEICH Y IjZlE fIst =7t sig& 38 6-50| 2o ZICt
R HEF
(1b) (1b)

(A8 6-5] The mizlof chst =7t 8| =
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Ct.

E Y2 B 6-42F 1 ofzfo 2HE

ra
noe
i=
N
mjo
40
rot
4%
N
elx
in
10
1
Ho
1|
N
ME

[E 6-4] T HAS Y3 2IpE 22

Syntax No. of bits Format
additional_header_for_single_oacket () {

length_MSB 5 uimsbf
reserved 1 bslbf
SIF 1 bslbf
HEF 1 bslbf
if (SIF =="1") {

sub_stream_identification () 8 bslbf
}
if (HEF =="1") {

header_extension () var Sec. 6.2 7!

SEREE

length MSB -5 bit E=ZA BIxj ALP IjZle| MK MHO|2ES Z0|e| MSB HEZ
7t2|7|H, Ho|2E2o| ®AM ZO|E ALtst7| fI8) 11 LSB H{EE Z= length HEQ}
SHYZICH M&sh & mo|2Eo| #|0f Z0|= 65535 bytes 7b EICh. ALP T{ZlQ|
HO|2E9| ZO[7} 2048 HIO|E HC} oMM ALP IfZI0| MEH 3|57 Qo
0= 25 09 ez x{{ITICh

SIF (Sub-stream Identifier Flag) -1 bit ZEZ M 5l AEZ AHZS 2|5t MEH &7}

HEF ZE CI20| EXSI=XE 7t2|ZICt. ALP T{ZI0| A sub_stream_identification ()O|
9io, SIF ZEL '0'0| =ICk ALP DI§ZI0| A sub_stream_identification ()O| 2™, SIF

TeL 10| ECh oY AEY AWS A% M HHS 6213 HojM A

=
2YHECH

HEF (Header Extension Flag) -1 bit €& Z A '1'2 D|2f &S ot MEl =3
siEZt EMeitte A2 Ztelzich 0gte =HE S|E7F EXSHA| Y= Che AES

Zt2|ZIet
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6.2.1.1.3. jjzl £t
ofzl 2sh2 98t 7} 3|E= segmentation_concatenation (S/C) = '0'Ql A0 Tt
ZEXetCt ol2{gt =7t ¢fH= 18 6-60 EO0{TICt
Seg_SN LSI | SIF | HEF
(5b) (1b) [(1b)|(1b)
(22 6-6] Wizl E&0o CHet =7t 8l 7=
izl 222 fet 7t siEel #E0F 2 22 892 # 6-52F 11 of2fo dHE
C}.
[E 65 2 2T A% X7} oo 7L
Syntax No. of bits Format
additional_header_for_segmentation () {
segment_sequence_number 5 uimsbf
last_segment_indicator 1 bslbf
SIF 1 bslbf
HEF 1 bslbf
if (SIF =="1") {
sub_stream_identification () 8 bslbf
}
if (HEF =="1") {
header_extension () var Sec. 27!
EEILE
g 4
gl ct
}
}
segment_sequence_number — 5 bit 2| unsigned integer ¢{2 ZtX|{, ALP I{jZl0| M&
S0 ¢ HAMAHE)S =ME “te[7ZIch ¥ m2lo Cfst X Hm MAHEES
Mo ALP TjZlo| siE EE ZH2 '0x0'C2 MMECE 2= o mjzlo &sts 2
MIAHET} =7t [ OFCt 0 z0c U2 T4 7ot}
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segment_sequence_number 0| ‘Ox0'¥ [f, last_segment_indicator & '1'2 HHSIX|

OI-|—|:|.

LS T

last_segment_indicator (LSI) -1 bit ZEZ A HO|ZE0| A2 MOAHEI 2= {39
OIX|E MAHEY 2 1= 2FEth 02 OHX% MIABETL ofLgt=s AS

ojo|stc.
SIF (Sub-stream Identifier Flag) — 1 bit & 7}X|{, o}l¢ AEZ AlHZS 2|5t MEH
&7t HEF  EE Fof  EXMSH=XIE Zt2IZth AP ozl Lo

\J

i
sub_stream_identification ()O| §i= ALY SIF &&= '0¢fS ZtTICt ALP mfZl L{ HEF

e 50| sub_stream_identification ()7} Z=X|ot= A< SIF ZE= 14k 7HRICH
Stel 2E7 Ags floh U8 S|H0of o 6.2.1.3 o AtAMI5] dFEICH

HEF (Header Extension Flag) — 1 bit & 7IX|{, '1'2 ALP &|o| &= 0O|zZf =S
gk =7t sH o MEf SE 20| EXMtCt= AS 72| ZIC '0'gh2 B 5

20| EMSHA| = Che AS 2l0[etot

6.2.1.1.4. |7 A%

S st =7t 8| = segmentation_concatenation (S/C) = ‘1’9l ZA0f 2t

—

i=|
Al
I
ot
o

EXfeC} olgfet =7t &= 28 6-70| 20 TIC)
Length_MSB Count SIF
(4b) (3b) (1b) Component Length (12b x count)

(12 67] B2 ZHO| et F7} 8o 7=

7b HfEHel #2ar 4 25 882 # 6-61F 1 orzfof S¥E

r
I

[ 6-6] T ZE 7t 8le RE

Syntax No. of bits Format
additional_header_for_concatenation () {
length_MSB 4 uimsbf
count 3 uimsbf
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Syntax No. of bits Format
SIF 1 bslbf

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

component_length 12 uimsbf

}
if ((count && 1) == 1) {

stuffing bits 4 ‘0000’
}
if (SIF =="1") {
sub_stream_identification () var Sec. @ 7! ®=x
AR RS 3
glsuct

length_MSB — 4 bits £ 7}X|0, ALP TjZl Ho|2E= 2Zole| MSB HIEE 7}2|ZICH

HO|2E9| X Z0|= 32767 H}O|EO|LC}.

count — ALP I{Zl0f HEE= 2T WAS +& 7I2[7|0, ALP IjZlo| Zkls 13
=0 2 S M gts 2ot WatM, StLtel ALP HZIUo| 2R E mzS2| =

XA 2 7§0|0, =|C{ 9 7{O|Ct.

SIF (Sub-stream Identifier Flag) — 1 bit & 7}X|H, 3}l¢ AEZ AlHZS |5t MEH
S| 7 OFX|2F component_length ZHE F0of =XHSI=X|E
sub_stream_identification ()0| Ql= ZA<L SIF ZEL= 0¢4US 7+

C A
ZE F0| sub_stream_identification ()7} EMdt= 4% SIF EE&= '1T44Z 7HICL

otel 2EE MES et U= 0 CHo{ 6.2.1.3 2O XtAIS| 2HEIL.
component_length - 12 bits & 7tX|H 2t 14zle| ZHO|E 7Zt2|7Ict Z

2|
component_length = HO[2E0| A2 FZHE IS Lo =ME FOX|H,
Orx|et FzHE mjzlof coheh 22 42FEICh component_length EEO| £+
(count+1)0| =ICt ALP 3|7t =24 72| component_length ZEE akat If,

OrX|2t component_length 2= CtE0| 4 7H2| stuffing bit(0" gt A-)7t =X{BtC}.

6.2.1.2. MEi &g
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ALP TZlS 7} 8| TZo| W F SfLo| o3 Al1Zd © o MY 8o o
=7t ols eEE 4 QUCk SF S0t MPEE, X7t sHE B 670 BAE
Sub_Stream_Identification() £+ZX& =3tz = QIC} HEF a7 MAEEH, =71 44
22 H 6-80| HA|El header_extension & Zgtgh = QULC|

6.2.1.2.1. A EZ| AlH

NE-~E7 AEg o MY dHE I3 AS +FoIM SY U AEYS &
OfLH 7| %I3ll ArEEICh ME-AEES MEdts O2M StLte| ALP AEE LHOAM LS
MHIAE H&ESts MH[29| MEXZ ALEILE &9 AT 2EZD siE SID gt Z+9
Y YEe 6411H0| FAEY Y3 04T EHo|SS AECL Brof ME oE ol
UASH, F7t sl|Eet U S|E =T Ato[of| SIDZF EX{SHet.

(B 67] ME-AEZ 48R 22
Syntax No. of bits Format
Sub_Stream_Identification () {

SID 8 bslbf
}

SID (Sub-stream Identifier) — 8 bits £ 7}X|0{, ALP TI{Zl0f| Cist ME-AEE AHIIS
7tg|ZICh grek MEf & =E0| QUCHH, SID & F7t ofCiet ME 3H =& 7t

9| x| B,

6.2.1.2.2. 5|l =%t

SIE SRS T AI8S Qo] AWE WES EHBICL SAIISS M2F + Qs
2= §H Y2 FARO §E 2E2 & 6-80| YoE EES2 FIECh WA HE
=X 0 A EE extension_type ZE Zt2 OO QULL.

[# 6-8] 3|l &E F&
Syntax No. of bits Format

header extension () {
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Syntax No. of bits Format
extension_type uimsbf
extension_length 8 uimsbf
for(i=0; i<extension_length-1; i++) {
extension_byte 8 uimsbf
}
}
Zt HEE9| ft2 dol= orefet ZLf
extension_type — 8 bits & 7tX|H H 6-9 0 [2} header_extension ()° {SHZS
7te2|ZICt.
[ 6-9] &d RAS flet 2E &
Exstension type Meaning
0x00 ~ OxFF Reserved
extension_length — 8 bits £ 7}X|H, header extension ()°| CtS HIO|ELFE OfX|at
HHO| E7X| o] HIO|E Z0|Z 7t2|7ICt

Extension_Byte — header_extension ()2| /= HIO|EZ L}E}LHCH

2 M g3 AS 1YY e AP It wHg Ao
packet_type ZE

Hsich J|E #o
2t 1002 A|1'2@ Tz Fhalzick

13 682 Al1EY HEE 9IS 37t SHES ZE ALP I
ALP T2l &|C 0t OfL|af, ALP

Jlo] 2xE ROIFEL

mle 27io] mE- Al1gd MRS 98 27} 8o
A2€2 HoE-2 TAHECH ALP TjZl S|Ciols ALP A1 T30 & o2 s
stm ek
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Length (11b) Additional header for ‘

NGBF-STD-007

Additional header for

Length (11b) long packets

Additional header for
Signaling Information

Additional header for

il (D) segmentation

Signaling Information

Additional header for
Signaling Information

Additional header for

=i (L) concatenation

H
H
H
H

H

Additional header for
Signaling Information

[ 6-8] ALP A2 28 T2l #= (7|2 sllEHet =7t 3|H)

6.2.2.1.1. A3 HEE I8t F7} dlH
AMagd SEE flet FhHH K 4 2E 4

[ 6-10] AI1EY YEo| %7} g5 782

Y2 H 6-101 1 Of2{of LtEfHLY.

Syntax No. of bits Format
additional_header_for_signaling_information() {
signaling_type 8 uimsbf
signaling_type_extension 16 bslbf
signaling_version 8 uimsbf
signaling_format 2 uimsbf
signaling_encoding 2 uimsbf
reserved 4 1111
}
signaling_type - 8 bit £ 7IX|H, & 6-11 0| A|OQ2& | = LIEIHCE
[# 6-11] Signaling Type 2| R E gt
Signaling_Type Meaning
0x00 Reserved
0x01 Link Mapping Table (see Section 2F! &=
=g %2 4 gauch
0x02 ROHC-U Description Table (see Section 7! &=
HEs #E =+ sHoh)
0x03 ~ OxFF Reserved
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signaling_type_extension — 16 bits 2| A|E & #MZ LIEILHD, MM A3
40 de|E Lt

rlo

Al

oM

signaling_version — 8 bits 2| A|J1E 2l

0
X

Me 7t2|ZIC}. Signaling_Type ZEZ AlHE]

rr

A2 OOl #igo] 2de M Ot 1 4 S7t otH, 2o ol = otA=S

=]
o= 09 Zto 2 E|ZOf ZiCh

signaling_format — 2 bits £ 7tX|0{, ® 6-12 O HO|=l HIQt Z0| A|1Z2E O|0|E 29|

=ZYS Jha|zict

[E 6-12] Signaling Format o] ZE £}

Signaling_Format Meaning
00 Binary
01 XML
10 JSON
11 Reserved

signaling_encoding - 2 bist 2| Q1A E/Qt= TOHS THA|BICE signaling_encoding & E 9|
AL U2 # 6-13 O LIERHCE signaing_format EEZ} Binary(00)E 7t2|Z O,

signaling_encoding & ‘0022 A =IC}.

[# 6-13] Signaling_Encoding 2| [ E 4}

Signaling_Encoding Meaning
00 No Compression
01 DEFLATE (RFC1951)
10 Reserved
11 Reserved

6.2.3. 113l g =&

[=]
o | o
=7t HOEe &S MY Qe U TREESD IiZ] SWE ALPE E3l M&2 58
Sk7| 1% HALUSES M3st7| fUsh FoElct 2l z

o
7|2 || packet_type ZfO| '110'Y M{TH AR E=ICH 12 6-9= F7 ¢HE =

goh 2 Y HF AP i TES HOFCL
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Length (11b)

H

Additional header for ‘

Length (11b)

Additional header for
long packets

Additional header for
Type Extension

Type Extension

Length (11b)

Additional header for
segmentation

Additional header for
Type Extension

Length (11b)

Additional header for
concatenation

Additional header for
Type Extension

o o

2l 9F BE TE (712 et £ o)
6.23.1.1. ¥ =&S It 7t s
E 6145 |8 B2 93 $7t o PR HOECL
[E 6-14] RY 2FO| 371 8 72
Syntax No. of bits Format
additional_header_for_type_extension() {
extended_type 16 uimsbf
}

282 Ch3ak 2Lt

extended_type - 16 bits & 7}X|0{, ALP IjZlQ| H{|O|2ZE0| A2l =ZZEZF O|L} T{3l
Fa2 727l o] EE& ® 6-2 of O|0] FolE o ZEEFO[LL IjZ]l FAS
s O|&E|X| g2 AOICt & EAMl HTOAM EE extended_type g2 H 6-
150 20Xl CHE reserved AFE{O|LC}.

[ 6-15] &% 9ES 9% A= Y
Estension type Meaning

0x00 ~ OxFF Reserved
6.2.4. MPEG-2 TS 1|7l =3}

2 H2 MPEG-2 TS (TS) IS 2oz st= ALP IfZl ZoHS ML} ZF, 7|2
82| Packet Type EE ZrO| '111'Q1 ALO|Ct CtE TS IZEL2 3t 749 ALP IjZle
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=2 4gE & UCL TS Izl == NUMTS ZES S A|22-EC

ALPE H& @88 £0|7| 98} MPEG-2 TS QH{3|c Z4 HHLZS AEsct
2t TS Ao £7| HIO|E(0x47)2 MAHEICE E3k Null THZUTh QA TS SHSS H A

ot 8 7|s0| MSECt

2Tad M QUHSE Hoty| sk, TS 2 W3 (PID = OIFFHS M Al HA
2 4 QICh MHE 2 HASS S50 DNP BES AFgejA S7 4 SICh DNP
&0

6242%0| My=ic)

ME 282 =0/7] s, fAtst HEXQl MPEG-2 TS 2l §G= MAHE &+ ULk
QI TS IZl=0| =AL{Z continuity counter ZEE FI7tA|Z [, 5|
= X Hn mjZle®E BELfX[L, CHE HHE2 S Al MAECL HDM EE& &4 H|

7 7150] HEEU=XE LEL. 582 TS ofH HA 7|2 624320 2B L.

M 7HRSl RE 2HHE Ha 7|EsS0| +dE 4

o
L=}
71 A, trgez g ozl M7, 22|12 58 §EH MA =22 SHett

MPEG-2 TS T§ZISIE AFR3L= ALP I{Zl 3|CO| MM Rx= 12l 6-101f ZHCh 2zt

Loor AN MY H 6-160] 7|&tch

AHF =0
End of Header
NUMTS AHF
(4b) (1b)
HDM DNP
AHF =1 (1b) (7b)

[12 6-10] MPEG-2 TS T}l &3} 8 1Lx

MPEG-2 TS izl &t 20 8¥2 H 6-161F 1 Of2fo| 7|=3HCt.

[£ 6-16] MPEG-2 TS ©| ATSC3.0 23 #H= mzl &g 72

Syntax No. of bits Format

ATSC3.0_link_layer_packet() {
packet_type 3 111
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NUMTS 4 uimsbf
AHF 1 bsIbf
if (AHF =="1") {
HDM 1 bslbf
DNP 7 uimsbf
}
}

packet_type - 3 bit & 7tX|0, & 6-2 0 F|& Htet 20| YH IjZle| Z2EZ RIS

Zt2|ZIet. MPEG-2 TS THZl &0 CisiAlE, '111°9] gtE ZHEICh

Il

NUMTS (Number of TS packets) — 4 bits & 7}X|0{, ALP IjZl H{O|2ZE0| Z&=l TS
mjZlso| /=& 7t2|ZIct.  StLte| ALP QFofl Z[CH 16 7HS| TS mfZl0| ©&E =
QICE. NUMTS = '0'2 ALP mjzZlo| m|o|2=0f 16 7je| TS IjzZl0o| AlZICt= ZHE

7
olnjgtCt. O 2, NUMTS of BE 52 st 7i+2 TS =2 MLt O

>

SO, NUMTS = 12 3t 70| TS THAZ Bestm QIChs 2 oloj3ict

AHF (Additional Header Flag) — 7} 8|7} ZXst=X|E 7}t2|ZICt. '0'2 F7} &|H7t
gith= AE Zt2|zict. '1'2 1 HO|E ZOol|e] F7t &7t 7|2 &H L3O
QX|stct= Ade 7h2|ZICE oHeF 9 TS mfZlo] AF &AL TS #E =0

o
o BEE T2 MIECL

TS {3l #Ests et =7t de OE + 7/iel 22 g0, AHF 2E9| 0|

HDM (Header Deletion Mode) — 1 bit £ 7}X|0H, TS |G HMH7I ME2L|J=XS
Zt2fzlch 12 6243 o 7|=E = o5 MA 7|80 MEERUCH= AOo|H, 0’2

TS &H MA 7|80] HEEX| AL RS 7t2|7IC

DNP (Deleted Null Packets) — 7 bit £ 7FX|H, ALP T{Zl Q0| RAHE & TS Tjzlo]
M= 7te2|Zict =of 128 74e| @ TS mjZlo| MAHE =+ ULk HDM = ‘0" 0|1 DNP
= 0'Y m, 128 740 @ T}ZI0] KA QICHs S J}2|7ICk. HDM = ‘1’ 0| DNP =

0 o, MAE & ol gltks As 7t2[ZIth 1 2 DNP o BE ZUsS2

o
ne
o

Mol 9 TSR QIMECL o/ SW DNP = S 5 o U

El
e el
»
=

MAZACH= DS 2f0|TtLf.
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6.2.4.1.1. SYNC H}O|E H|A

TS I{ZS ALP TjZlo| HO|ZE0| AL o, 2t D29 Al SYNC HIO|E (0x47)
= g4 MAECH meatA, ALP T{210] HO[2E0f A2 MPEG-2 TS Ijzle| ZO0l& ¥4

187 HIO|E(RI2& 188 HIO|E)7} &L}

= -

00t

6.2.4.1.2. 9 T3l H|A

=
M TS ' IiZU(E, TS T2le| PID = OXIFFRO| HAHE 4 UCt oj2fst 2L HAHE o
WSS 47|01 7IE0 X Hest 9ixjo] ALY & A== Ha|EHct 0|
S 1H HESS WA PCR EIQY AHDZ ZAS TQ2 8K et

ALP IHZl 49 Hol AAE 2 S Jr2Ests Ft2HE A= 022 d¥EL

AR 2 o[eel TS IZIS ALP Tzl Ho|z=0| 7| oo &AM M= & Tz

d
I
o
+
o
— (@)
wn
=II:=|
»

Olct 7t = 718tCt 0|, A4X 9l

=0[ ALP I{Zlo] HO|ZE0| =3}

2
|1 SE Wo 24 BES2f ¢t0] ZYE L ddE ALP mjzlo] =22 AsLez EUWT

$0| DNPE CHA| 0’22 SHECH DNPZF £|ChZt0) O[S [, 1 T+ T3lo| & Tl
F9 #N g B2 RBY WASRAM LTSI C4S AP Q| HO|RE0| Wy
Sich BE AP AL A4 B JHo| K8 TS HAS EHOF Bt

a7 6-112 4 mal MAZ e ZRE 20FCL O oofAf, & ALP TjZIE2
HDM = ‘0’ 0| AHF = ‘1'0|C}. & =W ALP m{ZlojA 8t 7§o| & mzlo] & 749 88
ot TS miZIE0| ALP mjZle2 2|7 Mo MAECh 3 Chs mjzio] g mzlojE2
ALP I{Zl2 PHEO{X|H DNP 7I2EHE 022 IjHYEIC MYE AP izl &HEe
NUMTS = 29} DNP = '1'O|C}. & HF| ALP T§ZI0|A 4742 TS Tz A 7| Mo & i
o & mjZ0| ANEEE T HMZ MME ALP T4Zl 3j|Cl= NUMTS = '4'9f DNP = 2’
o|ct.
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- Input TS stream |
Null packet TS packet TS packet ‘ ‘ Null packet ‘ Null packet ‘ TS packet TS packet TS packet TS packet
X 2 X

Nulliackets deletion

NUMTS =2 NUMTS =4
 / DNP =1 DNP =2

ALP Header TS packet ‘ TS packet ‘ ‘ ALP Header ‘ TS packet ‘ TS packet ‘ TS packet ‘ TS packet

-f——ALP packet——p» -4———— AlPpacket———————————p»

(32 6-11] Null TS 1zl A o

6.2.4.1.3. TS T7l 8l XA

27§ o|Atol dd&Xol TS MZIE0| XX 22 continuity counter EES Z7IA|7|
U CHE 8 HEES2 s¥Y 8% dG= A ¢ miZlofM ohHEt HILEX| D, LXK
SHE2 MAECLL S5 MPEG-2 TS T{2l=0| 270 O|gel AKXl TS W=
=0 =ehE I, M50 SE MA oiFtHE2 oX ALP T2l ME&[X| @f=Cf

HDM ZE= ofH MAZt +d= A= XS LHELL TS §H MA= =2 E% HDM

a2 6-12= TS T3l &H ®MAH7F Lojt o2 2of=Ct o] Z20, M 7Hel TS i
ZIS0| YUt 8| WEE 7tX|1 NUMTS = ‘4'0|Ct AHF = 'I'2 MXst1 HDM = 1’
b DNP ='0'2 HAEE L) 452 R HK 112l SHE 0|83t &=AMIZ continuity

= =

counterg &=

N
o
e
N
rt
El
X
kel
o
il
Jh
o
%
Il

126



NGBF-STD-007

Input TS stream

‘Header‘ Payload ‘ ‘Header‘ Payload ‘ ‘Header‘ Payload ‘ ‘Header‘ Payload ‘

«—TS packet—p»

-

0 ol @ W H

B o @
1 W_._u % ~ olo
& ol T K+ KT
ol o g S &
N R
© = S N L]
ml T A oo N
M X0 ol Kr o
. = 4
[ U m
L] A %) % = OoF =
4 B L ofu AL
H = H_T. 2o N
- & ol N0 4o iy
iy 71 U 10 ~
. iy BT N

c L 0 of ki
§ £ ) = a0+ o i
: — | ® = J _ " &
m e E _A_._| O_L MM .__Ml Ol_
= S ~ 1| —
e ME g S gn M N
g © _ﬁ. S ('Y m =
] 2 mo sy O o0 % B
m D ® - M4 Lt
s O o ﬁ ol -
- v 1 o
i T I Kir
— w . _l/ I—IH
e Kk Ui °
A2 fif o & Of o M
_ ol % H m e
S = 0/0 &

bS] m _.=__._._ T @)
T L K o -
3 T M K . <
=1y o ™ T § 3
— U ‘5 ud
wn Jlo = 9 =

E ~ 2 2
o < ® & . 0

© Kir E T
ol K O 3%

M

ROHC
6.3.2720f

F

gto =2

-

[e)

o
=

3

7l sHE =
I} UHDTV AFRS 9
}.

—

—

At
(=]

IC}. ROHC Q= 3jjR| 7|
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Transmitter

Adaptation

Encapsulation

yer \

NGBF-STD-007

Receiver

Adaptation
A

capsulation

Physical Layer

Signaling

Compressed Packets

(2" 6-13]IP 8iE %ol 7|5 X

6.3.1. ROHC-U (Z7 35 ¢ - chutgk @)

IP 3 &= HH2 4 34 Y=ROHOO 7|=3tC}h X|m UHDTV 2h&2 7
So| £442 Na{5}0l, ROHC ZY9Ja RFC 3095281 MX ARS &2 4 sl
Ch, RFC 48152 8! X Y22 ®g 4 Q&LCH 12|10 RFC79525! X dE2g &
2 & fdsuCcho 7|z = thet RE(U-mode)Of| A SZ SO

ROHC ZAdYI0Me F= &E &= Z=0oho| FolFElct 2t Z2mde ==

EZ xoe dYstn, — 20t A8 X= IANA(Internet Assigned Numbers Authority)0f|
O|sf b=t X|Atmb UHDTV & MH|AOA= '0x0002'" Z20tQA-E AMESICH H 6-
172 X|AtOt UHDTV & MHIAS 8 ROHC =208 525 HO0&FCH
[E 6-17] X|AtOt UHDTV &&£8 2|3t ROHC Z2mbel
Profile Identifier Profile Protocol Combination Reference
0x0002 ROHC UDP |[UDP/IP RFC 3095, RFC 4815
ROHC Z2dYI= YHE Iz EERS Q57| fIet ME2 Feloth X| oot
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UHDTV Ht& oA PLP= ROHC =0 ojT z|ojof stCt O2{=2 2 CID= 2zt PLP OfCt
HLE 2| o oLk ROHCOIAM Zt RE2 37tX| D #+d2 ol & = UCE small
CID, 1-byte large CID, 2|11 2-byte large CID. O] +d Z0f| small CID2} 1-byte large

CID2 XLt UHDTV &&S 28 F+dElt,.

Z2EZ HHE ?lofl ROHC = JAIAFHO| t= Oi7tLZat Tzl 202 A

25| X| =}

El
N
1=
=
N
-
ajA
=t}
Hel
2
Mo
>
o
mn
Ral
&2
rr
_'T'_ s

ROHC 28 - ROHC of 2%2 AL8E|X| 2ECh BHOp T3 2E0| TROHCHR, ALP

HeotoA SEeCt

ROHC =3 & 4 MEo =7k &= siAM7| Ato[e] EHAE HEIS FQ
St= 7 mEt0|HE Felottt. X|¢nt UHDTV #&0M =7|= O mtetojgesS 4

gt &= ofM7|of AlD2Y SEE d&ett

MAX_CID - O| m2i0|H&= Y=7(0] 2sh AH&E|l= Z|Ci CID £fO|Ct. O| miZto|E=
6412 HOAM AHE|= RDT (ROHC-U Description Table)?] max CID ZEZ=0f| 9|df

Alagg =i

LARGE CIDS - O| Boolean I}2}0|E{= CID RAMS pi=ch 0| mbajo|E s}
'FALSE'O| ™, short CID 7} O] x{20j AFREIC} O] mebo|E{ 7t ‘TRUEO|H, long CID 7} 0
MEO| AMEEICH X[ UHDTV &0 O] mizf0jE{= RDT 2| max CID HE=FEH
XE2EIC} 0HF max_CID 7} 15 ECH AL} ZCHH, LARGE_CIDS &= 'FALSE'Z ZHZ=EICH,
T2 7 BHeF max CID 7} 15 ®C} SCHH, LARGE_CIDS = Q2 s§jR|7| CHo|A 'TRUE'Z

-
L2

129



N SEEZHINEE(TEEE) NGBF-STD-007

PROFILES - O If2tO|EH= U=7|0M AEEEs ZZOoEs Folotth O

DTZOjol 552 # 6-17 of Y2lx[of QAL O] mttOjE= RDT 9| context_profile

gEo MEE

FEEDBACK FOR - X|AI} UHDTV HI£S Q3| mEH m|HLSS AFREK| %=rh

J8{o2 of matujEE AFREX SeC

MRRU (Maximum Reconstructed Reception Unit) — ROHC I A0 A O]
20 = ROHC 232 8 H™o|=ICh mM2tA o] mj2iojfH+& X|Am UHDTV
LS0M AEEX| R=Ct

KAl XtAlet abg 81 Zn2|52 4 RFCO| BAIZ[O Qe 2|2

A
>|.EI

i
K
ot

HE Zls2 T3 HLetilHet ZHAE FHO| HiE 8 MES NSttt #ME &5
&2 23 AT AMag88s Sof #dEnh dYHE2 HE 7|2 ME Mg X[ut

ZHAE JE &4 ME0 of7|=ls &= i o2& E0l=0 AFEEICt

6.3.2.1. ZHAE HH F&E

6.3.2.1.1. g Bt 1 (Adaptation Mode 1)
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; RoHC : { Adaptation ! | o
! i Module ‘ 4’. Module | 3 —}1 Encapsulation :
compressed [ 8] [oi0] 8]
packet
[010] 7]
[ Ts] 16 [010] T6]
IR-DYN IR-DYN 010] IR-DYN
Packet Type for  [010] _ |4]
compressed IP packet
[010] 3]
010
[ R [1] LR 1] [0i0] IR 1]
[ [ | Packet Type for

k’ Link Layer Signaling

[12 6-14] M RE 1

13 6-14= ME DML E2HAE Xz D 10| S HOFECL M BE 1
oA @ ROHC T2l E2PS 93t Z7bxol SX2 Qitt MS RDES WM Sk
Of BiTh 102 23 AZ Ao EHAE Hwot olnt

: [ RoHC | {  Adaptaton | ; { ]
| ; Module | ﬂ Module | } 1 Encapsulation 3
G : H
compressed [ [8] [010] 8]
packet
[o10] 7]
[ T6] [010] Té]
IR-DYN 010] IR-DYN
[010] 4]
Packet Type for
compressed IP packet [010]  [3]
010] __[2]
R [1 [Context] [IR-DYN [1] [T00]RDT| [010] IR-DYN [1]
|
I L \\) Packet Type for

Link Layer Signaling

[ 6-15] & 2E 2 oM 2HAE FE F&
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O8 6-15= TEHOMe 2EHMAE FF RE 2
ROHC Tj7! Z220|M IR Mg ZAzstn, 2HYAE He
=% 30|, 2t IR 1212 R-DYN Ijzloz @} N
CiAISts IR Dj203r 22 =M42| ROHC 1zl 222 oo Z3E[0{0
OF tCt.

6.3.2.1.3. g B E 3 (Adaptation Mode 3)

RoHC | Adaptation ' o
Module > Module | { [ % Encapsulation |
compressed [o10] 8]
packet
[ 17] [ 17] 010[ 7]
16} 16l
[Coneexe] [ 15| [00[WRDTN]  [010] [5]
010[ [4]
[ 13] [ T3] Packet Type for ~ [010] ]3]
compressed IP packet
12 \ [010] 2]
R[] [ Context | 1] [MO0"RDT=]  [010] 1]
i
\\> Packet Type for

Link Layer Signaling

= =
A Mg BES ROHC HjZl Z222%F R ¥ R-DYN HUS ZAZY

DYN HZO2REl FHE0[0F $ich. 2HYAE F2 5% 8 2ol&, 2 R L R-DYN
WAL Y% WU HEofof ot % MU TS R Y IRDYN Q| o+ I
2t Zoof shch gk Bl oS WAL o AL ChMsHE R X R-DYN mjzla 2o

=
TAYe] ROHC IfZl S22 QH0f| ZBE|0{OF St HESE|0{OF oLt
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ol
=]

ALP T§zlo| izl E}

St=

Ct. 0

-
St

2 #&3t &|ofof

‘1002 H™ECH

o
—

<o

-

K

al

—

3h]

E

6.3.2.1.4.

e o o = = = ———————————— -

ALP Packet Type for 4 —
compressed IP packet

ALP Packet Type
for link layer signaling

RDT

[100]

[100]

7

N

\_—

—~/

PLP

Signaling PLP

M

i
=

a0
|

<I
s
1=

|
Kir

ol
ol
N~

O

d =2/™ HolH 8=

ot 5
tCh RDT

-
o
—

A28 HoIHE =&

= RDTE=

2ot

HE X

~
(=]

LE

El
=

M

Klo

= =28 A

PSES
[S)

Al

£ O OF

A
NS

2Res BEE2

s ROHC Tzl =

E E
= o

Jo0

H 2 HCY.
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3. Select DP to receive !

packet stream

{000 IP/UDP]_SET_] -E

0] |
2. Detect signaling information 010] [4]
(Service-IP-Context-PLP)
0i0[ T3]
0I0[ 2] ™ 4. Decompression Start
./ with any compressed
" packet
(13 6-18] SN ZHAE 25 I
FAEOM E2HAE 25 g0 O 6-180 7|=k(0f UL ofzl AEF S| 44
MO =417]= SLTQt RDTE ZYSt= A|1Ed FEE =5 Sjofotct =477t A|Z1d
Y YEE HSeY| Y% £7| PLPE CI2TY & [, E2HAE AILYE B +AE0
OF otC}. 8 6-180(AM EHA 1~32 &&Y 470N 7|2 SEH2=z 7t & 5= Unt

T 1~30RHE EEAE FYEL T3l AEY A Mo| HSE0fof B

ZHAE PEE FZ oiCt. O CHE0 H8 =2

2 A|143 Ho|E2RE 2EA = Ij7l ZRQREE QL oF I3l
S HUBI) 0|72 IR IS 4AMSHe SXtat QARSICL SY REAE AYR]| s,
IEAE Yw2SE o 1§20 IRARDYN IjZl HEej2 2Sct 225 ROHC 13l

dutdoz 23 AF A|2EE2 IP 2 O[to| M SEfTC AT 3 A
= A48 2 Service List Table (SLT) € =&t Low Level Signaling (LLS) 8! Service
Layer Signaling (SLS)1t Zt2 IP g A|OQda HC} HAY =ASECHL OHEE 23 AS

Alagae MM Azl Mo oS 2 QI

— =
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23 AT A2 2 622F0 7[&E Hieb 20| ALP IjZle2 ZEst &[0{0f o

(binary) 3 XMLE =Zssl= OflHgh ooz MEh & 4 QIch RE 23 ASE A|d
H2 HOlZ2 Yot ZBHe 2 ™E L|0joF BiCt

6.4.1 ™3 HZ ANALAUS st =

6.4.1.1. Z3 o0fE EO|& (Link Mapping Table, LMT)

—

Link Mapping Table (LMT)& PLPO| H2El= &9 AT MU 552 HSSCh
MTE= Lo 83 AS0M &9 AS MH8S HEots ALP I3l XM2|E ¢t =7
£ A

oH

f
SICh O3 6-19= o9 ASa =2 AT Aole] F3 ofEof st gE 20

—

MY H

Ct. Of A2 oX HTOA LMT= 2% UDP/IPv4 Mo FEDH X SStLt.

{ Upper Layer
7 ’
| Session | Session
- AN
& IP Address / IP Address /
ALP 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 Y ) 4
r 5
[ PLP J
-

LMTE FM&SH= ALP IfZlo| =7t §|H= B 6-182 2, LMTE & 6-199| 712
S wact

[# 6-18] LMTE F&3Sh= ALP Tizlo =7} o

Fields in Additional Header for Signaling No. of bits  Value
signaling_type ’ 8 ‘ 0x01
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Fields in Additional Header for Signaling No. of bits  Value
signaling_type_extension 16 OxFFFF
signaling_format 2 00
signaling_encoding 2 00
[# 6-19] LMT &
Syntax No. of bits Format
Link_Mapping_Table() {
signaling_type 8 "0x01"
PLP_ID 6 uimsbf
reserved 2
num_session 8 uimsbf
for(i=0; i<num_ session; i++) {
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
}
}
}

signaling_type — 8 bit unsigned

Alagdol EtYE Zt2|ZICt Link Mapping Table (LMT)Z2|

‘0x0l'2 M7™E=ICt

integer EZS 7HX|H, O] HIO|E0| 2o HEEE=

PLP_ID - 6 bit 2EE 7}X|[H, O| H|O|20| CHEL|= PLPE 7t2|ZIC}.
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H

num_session — 8 bit unsigned integer ZEE 7tX|H, ¢ PLP_ID Z =0 ols X|A|E

=
PLP Ol ME &= &7 AS MU2l =& FNSctrt. signaling_type TE29| 70| '0x0T
2 mj, o] EE= PLP Q| UDP/IPv4 MM =5 7}2|ZICk

src_IP_add — 32 bit unsigned integer ¥ EE 7tX|H, PLP_ID Z L7}t 7t2|7|= PLP O

ME|= A9 AZE MMl AA(source) IPv4 FA7h ZHEICE

I:II_

dst_IP_add - 32 bit unsigned integer ¥ E& JtX|0{, PLP_ID ZC 7t 7t2|7|= PLP O

Motp|= AR AZ MMO| OAE|H|0|M(destination) IPv4 A7} ESHEICE

src_UDP_port — 16 bit unsigned integer € =& 7(X|04, PLP_ID Z L7} 7t2|7|= PLP

HEE= &% AS MAel 22(source) UDP ZE ghs LIERHLE.

dst_UDP_port — 16 bit unsigned integer ZEE 7}X|{, PLP_ID 2 E7} 7t2|7|= PLP 0Of

FMEtg|= M9 5 M Ao Destination UDP ZE 2t LIERALCE

SID flag — 1 bit Boolean EEE JiX|H A9l 4 =E =, src IP_add, dst_IP_add,
src_UDP_port 12|11 dst_ UDP_port 7t 7I2|7|= &% ASo MME MYSH= ALP

=

ojZl0] 7} 3EHo| SID HEE =X OfE 7t2|7itth. o &

E

_0

F7t oo SID EES ZEX| ZOHOf oLt
Of #EQ| 0] 1 oFH, &% AZS MUES TES= ALP {2 F7} 3o SID
7

ZES 7HX|L, SID EEQ9| g2 0| H|0|=2| Ctg2| SID BEer ZOotof ohot.

—

compressed_flag — 1 bit Boolean EEE 7JHX|H, &4 Y=0| &2 4 =E =
src_IP_add, dst IP_add, src_UDP_port 12|11 dst UDP_port 7 7I2|7|= &
Asel Mds TEot= ALP Ii2l0| HE /A=A §FE LHEL 0] HES| ¢(0]
0 0|3, A9 HZo| MMS Most= ALP I{Ze 7|2 3|59l packet type TC ol
'0x00'0| 7S JHR{OF Btk O] TWEO| 20| 10|H, AFQ| #X0| NMMS FMsHe ALP
Izl 7|2 3|62l packet_type ZEO| '0x02'9| Zt= 7HMOF St context ID
E= EX5HOF oLt

SID — 8 bit unsigned integer EE JtX|H, 42 4 = =, src_ IP_add, dst IP_add,
src_UDP_port 12|11 dst_ UDP_port 7t 7I2|7|= &% ASo MME MYSH= ALP
mzlE fot M2 2EE AEXE LEHLE O] HE= SID flag of Zi0[ 1 uf &2

B0 2 LIEHACE
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context_id — 8 bit 2 & 7tX|0{, 34.1.2 H0f| 7|&%=l ROHC-U C|A A& M(description)

HOl=0o XS

rH

9AE ID (D)o Cigt H=S AMSetch. 0 EEEs

compressed_flag ¢{0| 13t ZZ {0 2H LIEFEFCE

6.4.1.1.1. ROHC-U C|A3 &M H|0|Z (ROHC-U Description Table, RDT)

[# 6-20] RDTE T &5t= ALP mjzlel =7} 3

Fields in Additional Header for Signaling No. of bits  Value
signaling_type 8 0x02
signaling_type_extension 16 OxFFFF
signaling_format 2 00
signaling_encoding 2 00

[E 6-21] RDT #+&

Syntax No. of bits Format
ROHC-U_Description_Table {
signaling_type 8 "0x02"
PLP_ID 6 uimsbf
max_CID 8 uimsbf
adaptation_mode 2 uimsbf
context_config 2 bslbf
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
}
else if (context_config=0x02) {
context_length 8 uimsbf
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dynamic_chain_byte () var uimsbf

}
else if (context_config=0x03) {

context_length 8 uimsbf
static_chain_byte () var uimsbf
dynamic_chain_byte () var uimsbf

signaling_type - 8 bit ZEE JEX|H, 0] Elo|20 23} MEle Alnddol Etele

Zt2|7Z1Ct. ROHC-U description table (RDT)2| signaling_type zt2 ‘'0x02'2 A7 E=ICt.
PLP_ID - 6 bit ZEZ 7IX[0, O] H|O|=0| CSkl= PLP & 7t2|ZIC.

max_CID — 8 bit LEZ J}X|0, O PLP O CH23t0] AFRE|= 2EIAE IDO| %|0f 7S

7t2|ZICk.

adaptation_mode - 2 bit ZEE 7IX|H, 6.3.21 HQ AZ=l O] PLP o M8 ZE9
D EZ 7J}2|7ICt Adaptation_mode Of CHH RE Zt2 H 6-22 0f|AM 20O &=L}

[# 6-22] Adaptation Mode o] FE £f

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 EEE JiX|H, EHAE HEOl =X 7t2|ZICt BHRF 0Of
HO[Z0 2HAE FEIL QICHH, 0] EE= 'x022 &7FECE et o] HolE
static_chain_byte() =& dynamic_chain_byte()7} ZEgtE|0f QICHH, 0] Tt 2z}
‘0x01' =2 '0x02'z2 MMECt. otek O] H|O|Z0f static_chain_byte() 12|31

dynamic_chain_byte()7} Zgtx|0f QUCHH, 0] EE= '0x03'2 MHEICE

num_context — 8 bit ZEE J}X|{, O] H|0|Z29 E2HAE =& 7}2|7ZICt. num_context
“#2max CID ECt 2 £ ZICH
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context_id — 8 bit ZEE JiX|H, &= IP AEEQl EHAE ID (CID)E 7t2|ZICt T-

UHDTV MH|AO|AME= 8 bit CID Bt AFEE|O{OF BHC O|Zd2 [24]29] 12.2.1.3 FHO|A

el H2 F=lotlf.

context_profile — 8 bit ZEE 7IX|0{, AEZS UHFSI=H AMESs ZEEZ9
BeIE Zt2lZich o|Hd2 631 ZOo| Feol&El ROHC Z=zata AEAe| ofF 749

(39| bit 2 ML,
context_length — 8 bit T=2 JIX|0f, BN Ol Hjo|E A|@A0| Z0|2 Fajzict

static_chain_byte () - 0| ZEX ROHC-U 2= 8iH|7|E =7|3t Al7|=0 AtRE:=
HH HHEE [EDICE 0 HEQ| AMO|=Qt &2z EHAE Z=nOio o|EDICL

static_chain_byte )2 IR TiZlo| ME HH FEZMN [24]0] F| =0 ALt

dynamic_chain_byte () - O] @E= ROHC-U &% SiXM7|E &7\t Al7|=0 AMEEl=
Y YEE TS 0] HEQO| AMO|=et &= ZHAE Z=ZOhUO| ofESHCL
dynamic_chain_byte ()2 IR T{Zl % IR-DYN IjZlo| ME ¢|H HEZMN [24]0] He
| ALt

_|_
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&
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=
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~
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—
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Lhpk2| 2 Q)7
e Yo TR B A s AUIXE HE
: ausopyy | CEEZ] —> CAP OJAIX|
x ol
CAP OIAIX| =F==1] EEEEED : < MLhys 20
7
v
YA ESYE]
— S— A
s2cyc
WXL HIE a2 MM
K
CAP DjA|X| 3 3 -
>3 =T CAP Parser/
o 2 M A A
as, nojus = =2 B e *"
3] ]
= x
A/VE2UX e R HIC|2 (bumed-in 42 {2 2 v HIC|2 (bumed-in YA€)
oc|e zl olaL 202 M & o|clof 2c|Q >
2to|= 34
— (U
P Z=oo
(02 7-16) HHYSAAY S5 Wy B2 A

7.3. TjctotF™EE
7.3.1. CAP A X|

CAP OA|X|= BILtL| PLP AEZIO| LLS Al 2l

~EE e i HE =Ly 2hef StLtel RF
SCMEN o272 PLP AEEO| EXfsts 4%, +UdS0l MY f+¢ StLtel PLP
2EFO| LIS MEo| CAP OAXIE HYstA =0, o 3%

Eg HEO st A|222 2 Physical Layer Protocol [24] &

LLS Xjdo| =Xsl= PLP

| >

2t

CAP HA|X|= E 2 FHE0, <alert> Y2|HE = 519 A2

g 78 +

SFLEO| <alert> z|H™
E = T

E 2 of 0|¢2| <info> Hz|H A2, ZZt9| <info> HZ[HE

u

CHE Aol YEE BT QICh Brof

=01 22 AlZHo| o2 XS0 M2 Ct
o] A0 ZEERRAE B2, otLtel CAP HAIX|0= 2] 7h2| <info> &

7} msteElC}

—

rn

ey

el
(m

CAP TA|R|= XML A7|0F HEj2 2L, XHMS F2H4L "TTAKOT-06.0054/2 £
HEOD2EZ 36" 2ME mEC} E3F X|ADF UHDTV Bt SHAS maish Shatsl

QAR gef 88 7|S0f BisiM= 7.3.320 LIEHL RALY.
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CAP= <alert>F Z[|d¢| H2|HER JHX|= XML =A0[0, of2fof Fel&l g
HOo|AS MHEL]

http://docs.oasis-open.org/emergency/cap/v1.2

7.3.2. 2|Xx|ojc|o] 2EIX

UHDTV It &A= CAPQ| <info> HAIX|Of =ZetEl 7|2H el Mt FE 20

@ Eefe| 2|x[Ojc|of ZHXE ME5H0 ALEXO|A =Cp chFet Xjtnt 2EHE £t
Hol S22 Masg =+ Utk

2 MEE|E= Z20= SLTY A "EAS Service"2til
lASS HEOI0, Z2to| THYS CAP HAIX|Q| <resource>

AB|HE O <uri> XtAl WE|HE L= HIEA| http://localhost/2 A|ZHS40OF SHC}.

2|X|ojcjof 2HXS0| EBEzCH#cdoz [MEL= ZR0= CAP HAIX|OAM
<resource> AZ|HE & Sl 222 <info> I GA|X|QE HatE 2[X|0|CI0] 2HI=X
O URL §EE A £ ULt O] BRO0|= <resource> HZ|HE 9| <uri> XA Az

ME o URLY| M Argte gQlon, siE 2 Ed 2/X[O|C|of 2EHXS B2 75

7.3.3. X|AtD} UHDTVE 9|3t % CAP HjA|X|

|

X|&mh UHDTV && AAE0| 230 HHLEMEAE HMS5H7| 2I5t0] CAP O A
= 740 OIUA = oM 7 7-10F 20| =ge = Aot I8 7-2& =HE

CAP HE7} ZetEl CAP DIAX|Q] OfA|S LIEHHACE

H 7-10M ™ot <parameter> YE2|HEE= CAPQO| <info> AZ|HEO| SICHO| ZF
7I5t= A=, O|F & TV =470 HAMHAIX] 7A| 7|5 X S&TS S 2/X[0]
Clof MH[A, XAts22 IHYS XHE2 HE 53

L

UM Al AHSOE WE F 4 A= e
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Cist Mol= MH|A QAN 59”8 mELL

[ 7-9] XINTH UHDTV % AIAB0| 230 e/ CAP

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 unsignedInt version of info element, unique 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
Value unsignedShort | Identifier of the entire emergency broadcast
stream. If <autoTuningBsld> is not same as
the current broadcast 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 emergency
service within the scope of 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 >
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<alert xmins =

"urn:oasis:names:tc:emergency:cap:1.2">

<identifier> 2~ 2HE X 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>Eff & G H </event>
<responseType>None</responseType>
<urgency>Unknown</urgency>
<severity>Unknown </severity >
<certainty>Unknown </certainty >
<expires>2016-03-22T11:00:00+09:00</expires>
<senderName> 7| & H & </senderName>
<headline>™Ef 2B E L& </headline>
<description>
G H=of BfZ LY, MHtoA EfS DHO[7F 30km/h =2 =& SYLICH
</description>
<instruction>
=<2 EE Ojo[= 2t AlZHe 70mme| 27+ We[7t LS LICH fIEAIY thm] &
QIE AtH|S 20| FOSHA|7| B2t ™, XtM|Th Y2 = KBS A& E E= Ofaf
YA E Sl =elsiFA|7] HHEfLICH
</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>

(A8 7-2] =2ty E CAP Z&=7) =gl CAP HA[X[2] OfAl
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H = A (Annex)

A. ROUTE

A.l. ROUTE 72

2 ZMOAML source ZTREZS MYHBICE

A.1l.1l. Source TE2EEZ

ROUTE source ZE2EEZL FLUTEQ} =3t E

= ZtX[L}, OjC|of HoJH el £Hatel o
AMZE HE XS o RE JHHA0l =7ttt ROUTE Z2EZ0| HSdt= fMdE

lss2 thaih gt

m

+ @oHE J|u ojc|o] HlO[Eel MAIZH FE

« O|C|Of QIX| (media-aware), M& QIX| (transport aware)S Z3tsl= SAMS 7}

X|= {72} (packetization)

I M QEMES EM (e ME QUMEL THUS UKL} 0

A.2. GjOJE BE S AM
A.2.1. HO|E m &

78 ROUTE MM StLtO| IP address/porte] Zotit HA k|, StLt = 1O O
of LCT *jgoz o|20o| ZIC} O|C|o] M0 9Uof, dFLte| LCT =S DASH

Representationit Z2 otLto| O|C|0f HEHES H&ottt @& &= 2HEO0M ROUTE

o

MME SIL EE= 1 O|At°| DASH Media Presentationg F&st= LCT k€ S0| Ct= 3}
E ZutEolzt & = AUCE ZHE LCT M8 oM = St == O O|4el ME AHAZHE

QBMEESO0| MAEIC) (e.g. 5tLIC| DASH Representation0 &3t MI1HEES) 7| &

M E S} aJj| DASH Media Presentation, HTML-5 Presentation S2| H|EtH|O|E{ 50| ™
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A.2.2. ROUTE M|M
5tLIO| ROUTE MME &fL} = 11 O|ArO| LCT A{ES 2 O|20{X|0, 7§ LCT Xj
= a0 A7FoHA AEE[0{0F ot

Ct. TSI= StLte| &£A17|(sender)2| IP address 13 LKA AR L &SA17| IP addresset

42 LCT 3| LHQ| Transport Session Identifier (TSI) 4t

gH M8S DF7SHA A ZBHOF St

2=A17|7F ROUTE MMO| TISH?] HOl, HO{= CtZ2| ROUTE Session Description
=
=

e 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.

Mot QloLt 2 ™ME7F FILE Session Description0f ZEgHE 4 QICt
e The data rates used for the ROUTE session;

* Any information on the duration of the ROUTE session.

A.2.3. LCT xi'd

LCT XfEt 242 M5 MM JE+= ROUTE Session DescriptionOf| Al 7|=&|X| &0

ROUTE Z2EZ Lf =75 A|1d8 He2 £ 7|&=C)
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A.3. Source T2EFE 14

A3l 2

Source ZZEZL ROUTES| #Y T4 Q42N s MH2g 53 2uME H
S2 ?lof ALEEICE Source Z2EZ2 ROUTE MM L0 EME HES ¢ StLt
E= 1 0[¢2 source flows 4dotD, StLt2| source flows Az LEMESS T
4500, J8 QENMELS Z+Zt recoverSI LY.

Source TZ2EZ2 A32HN M HO|St= description0f 2|8 Ho|%|0{OF St1, A3.3
oM Zosts LYo Qs LEMES TS0 ottt RLENMES TESH7| 2ot ALC
ot LCTe| /2 A34Z0M Felots Yo mator 5t A3SENAM Feolsh= A
LZOS M2tof othh A3.6E2 LCT ArEL| MO oo 235t A3SEE2 M=z Folkl

= LCT olHS2 270tk S47|9F 47|19 SHE2 2420 A3.8Z1F A39E0A

rl

nx
(ol
e

C}.

A.3.2. Description
<SrcFlow> A2|HE = source flowO| CHs| A{=SHCt.

<SrcFlow>& <SrcFlow> <z|H EE QAZHEZ ZETSt= XML EA4 HER

=
E
#o1 E|0{0FStY, ChEel YA O|AE d& XML 27|09 Fo|§ MELY.

—

|:|0|'

http://www.atsc.org/XMLSchemas/ATSC3/Delivery/ROUTESLS/1.0/

<SrcFlow>9| TL2S Qo] XML AF|Oojols) 7|&E|Lt, B A-1S HC ZHA|RQI

HHHHO 2 <SrcFlow> U2|HEQO| LXE HQIC}

<SrcFlow>o| AB|HEQ S0 88e B A-ll 2t
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[E A-1] SrcFlow Yag|HEQS| 112

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

0.1

The extended FDT instance. See further
description in Section A.3.3.2.2.

ContentInfo

0.1

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

1.N

Information on the payload of ROUTE
packets carrying the objects of the source
flow

@codePoint

0.1

unsignedByte

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.

Default value = “0"

@formatID

unsignedByte

Specifies the payload format of the delivery
object. For details see Table A-2.

@frag

0.1

unsignedByte

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.
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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
SR BE YRS X2 $ &L Its
usage pertains to the MDE mode as
described 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 |unsignedByte [This attribute contains an unsignedByte
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
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movie fragment (where “movie fragment” is
as defined by ISO/IEC 23009-1 [23]) is in the
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, moof. 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 = “0"

@srcFecPayloadID

0.1

unsignedByte

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 SrcFlow
shall be absent.

e 1: the source FEC payload ID is a 32-
bit unsigned integer value that
expresses the start offset in the
object. Start offset is defined in
Section ! &#x 22 A2 £
A& L|CE The FECParams child
element of SrcFlow shall be absent.

e 2: the FECParams child element of
SrcFlow defines the Format of the
Source FEC Payload ID.

Default value = "1"

FECParams

0.1

Defines the parameters of the FEC scheme
associated with the source flow, in the form
of FEC Object Transmission Information as
defined in RFC 5052 @ 7! &x =2 32
T+ fisUrch

The FEC parameters are applied to the
Source FEC Payload ID value specified in the
ROUTE (ALC) packet header.
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Legend:
For attributes: M=Mandatory, O=Optional, OD=0Optional 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 @.

A.3.3. HE QEHHE
A331 7|8
ROUTE Z2ESS QUMES 4472 &Y + A2 o1, +47/E Fg ou
MEZE recovers|o], OjZz|AHo|Mez HLUHCH
HE QEMEE HF HEHOIY X AlZt 23H HEQF AAEICE o Z20 oy
o HuE QuMES} 20| in-band2 MEED, E C12 Z20Ik ¥N, = S g

ROUTE Z2EZEL2 X4 COHSH €2 QENME MEZ 7oA otCh
1) FDT instanced 9|8l 7|=El= MA oI = mpol AdE

2) HTTP Entities (HTTP Entity Header and HTTP Entity Body).

+ QEHEO| MAZh HIHAIZ OR MAIZY FS HH Tl %L 5 =

SICi7t H8E +& Ck
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MM

formatlDs HO|2EmHES 7|43}0 2t gho| LIEH|S B B A-2 9 2T
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[E A-1] formatID 4f&°| 2|0O|

DeliveryObjectFormatID 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.H4A

File ModeOjA & QEHMELE Ot L= Ot byte-rangeE LIELHCE O] R E

= FLUTEQ] A1t RAtSiLE O3 A-10| =A|El Hiet 20| HEIHOIEHE FXQ YR
2 &g = Ue 7150 FIhELE

FLUTEO|A FDT instances= in-band2 M&EE|0H, QEMETL MA|ZICZE MMEICHH
FDT instance 3t AlA|ZtO 2 AASE Qb QICh FLUTEO|A{S| FDTQ} ZHa|, ROUTEO| A
= extended FDTE 49|65l extended FDTQ} LCT GEHOAN NEEl= HAEE Eof FDT
o File W2IMET} HBoHs HEE MHE & A ACL 0242 WS FOT7 MAIZ
o2 MBEE QEMES J|Bopy| Yo NEHOR YHOE Y ME HA UES T

2 QIA siCh 12 A-12 0|28t FLUTED} ROUTE File Modeo| ®M<IM&0| QLoiM2| 7|

S RojFe HoiFD Uk
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FDT Instance

| v
FLUTE LCT Header + Payload ELUTE
Sender “| Receiver

EFDT Instance Description
EFDT g FDT FDT Instance
> Instance
Generator
Generator
* LCT Header -
ROUTE LCT Header + Payload FLUTE
Sender Receiver
ROUTE Receiver

[Od& A-1] FLUTE F ROUTE File Mode 2| H& 1} H|W

EFDTE T&5t7| flet ez €

ojo
10

:
Ik
mu[n
fe)
_>':
ol
i
1
20
ful

¢ HITIR NO| FASALS AFAL WALO|ofof Bk,

e <SrcFlow> Z|HEOQ| 3}Q AZHEZ MU0 ML

« otLie| ZE|E LEMEZ HELO A[DEE HEIHOIE | 2|3l reference

-4

v EFDTZ} 7|gdtd Qe WS QEMEI MEE = 52 ROUTE ME W &

Ut LCT Koz HB

v EFDT7} 7|&38l0 Qe QEMEJ Mg SUs ROUTE MM U CHE

LCT xjgoz Mz
v QEUZOR W&

o ottel EE|E QEMEZ HEE|LE A|IDEE HEHOIEHO 2ldf EHZEX| &

i

ie. 7|= FLUTEQ| FDTQ} Z'2 HitHioz M=

0>
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EFDT= <SrcFlow> <Z|

E|ojofstn, Chgol U /A Ol

http://www.atsc.org/XMLSchemas/ATSC3/Delivery/ROUTESLS/1.0/

|o] XML AZ|O10f| 9|8} 7|=Ek|Lt, B A-32 HELC} 7FA|X QI g

oo o

EFDTO| 722 ¢

2 <EFDT> Yg|HEO

<EFDT>2| A2|HER £d2| E¥2 # A-30| 7|zl A1t ZOrof otrf.

| #=& B2 UCH
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[E A-2] EFDTQ| 72 % 8

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 FDT
instance which includes nominal FDT 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 "1".

@tsi

0.1

unsignedInt

TSI of the LCT channel carrying the
referenced EFDT.

@idRef

0.1

anyURI

Identification of the EFDT in the form of a
URI when the EFDT is delivered in-band with
the source flow as a referenced delivery
object. Identical to the Content-Location for
the FDT.

@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 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
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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_OTL

FileTemplate 0.1 Specifies the file URL (equivalent to the
Content-Location attribute of the FDT) or a
template format for the derivation of the file
URL For details refer to Section A.3.3.2.3.2.

FDTParameters 0.1 Any parameters allowed in the FLUTE FDT
instance from RFC 6726 @F! &x Q=S
S = USUChH

A.3.3.2.3.EFDT Instance 8%
A3.3.2.3.1. et
<FileTemplate> A2|HET} EXSIX| & 49 Ha2l AMdS THOF otrt

o XA BILIO| File AUB|HET} E=XYS}0{0f St

E~pS|
-1 o

+  @expires £40| ZY|0f Shrk.

=13

74
=

<FileTemplate> HZ|HET} =i A

o
T

e TOI= A3.3.23249 A 2} Content-Locationg Y-S

Of Bt}
« ofLfol TOIo| A HM| IS M
O|20l= O] TOIo| siEst= mZS

Expected Residual Time (ERT)O| HC}

=5 QCt @maxExpiresDeltaZt =X S}HX|

@expires Zf2 A|1'22 djorstLt.

<FileTemplate> AZ|HE7} =XjE EL,
Mg 4= ULt
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A A
o

1

7|= Cf

dlo

o] X2 wajof tct.

—

M

A=sF 29 =0

AL
T

ofsf MHE AlZt

EXT_TIME 8|2
LIl AHEE

20 et

AH
o

7= Ct21} 40| FDT instanceE
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MM

* EFDTO| EXSt= O JYEE FDT instanceE M Mot=0 AFHEE = ULCH

* <FileTemeplate> HZ|HEE= E7Y TOI gto| LCT IHZICZHEH ZEL| & file

o
URI(FDTQ| File@Content-Locationlt 5&2HE 4 ds5t=0H AI2E = QUL
A.3.3.2.3.2. File Template
HE MAMM M2 42l TOIE = LCT Ii2l0] =42 F, FDT instance2| Af
2 File entry'= C}21} Zt0| DHEO{ZICEH

e TOI= A3.3233H0AM Holk|l= HFHL|ZO| 28l File@Content-LocationS A4
St=0 AHEEICEH

. EFDTL| Zxj3t= 2E TH2}0|EEL File entry9} SITHEICH

o EXT_FTI == EXT_TOL & SfLto| 8|7t File entryQ| FEC transport information
= $go5t=0 AHEE|00F Bt

—

_—

*  @maxExpiresDeltaZ?} ZXjg AL, File entryQ| @expires Zt2 MHSt=0 At

N EIZ
O{Of BICh Z=X|SIA| &S ZL EXT TIME &Gl ERTZ} FDT instance®| THE Al
ST

S ot AHEEIO{0F St

A.3.3.2.3.3. Substitution

<FileTemplate> HZ|HETI =g AL, <FileTemplate> A2|HE= B A-49t &

rlo

Identifier& =Zgtgt Z40|Ct

$TOIS7} =X 42, O] He|HEE TOIQF URLZICS| AUrCHY WEHZ MEst=0 At
2EIC} 2t2to| M4 QEMETL DASH Media M1MEY ZHS HIME HBL TOI

b UX|E Z40|Ch ZHE URI AAo| Q0{AM B A-49| 7j¥l Identifier= substitution
parameter2 CHA| =L}

[# A-3] Identifiers for File templates

$<Identifier>$ Substitution parameter Format

38 Is an escape sequence, i.e. "$$" is non- not applicable
recursively replaced with a single "$"

$10I% This identifier is substituted with the TOL The format tag may be
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present.

If no format tag is present, a
default format tag with
width=1 shall be used.

A.3.3.3. Entity Mode

Entity ModeOf|A| &}LtS| M& QEHMELS RFC 2616 [11] 720 Mo|= stLIo| E
E|of siEstCl QE E|= entity-headerQ} entity-body=2 1A EIC}

entity-header EE = entity-body0f| EotL|= SiLtO| WY fE= mplo| X C{sH
OE MHEE 7|&%HCt entity-header?t Content-Range 3G E Zotet 42, M& 2EXH
E&= M&SAX; Sl meo| LRSS LIEFHCE ESH Entity Modes chunked delivery
£ 5&8¢trt

A.3.3.4. Packaged Mode

—

Packaged ModeOjA| T& QEMEE= M& XMTE S8 =2 packaging=l StLEQ|
ot a0 sfgetit =4l7|= QEMES unpacksty] 7iE mMes SEY QEMER
M OofEz2|AHo|d0| METICE QEMEESO| MES f[sH StLte| documentZ packaging
2 A2, Multipart MIMEO| AFEE == QIC} packaging®E I Content-TypeO|

IS

multipart2 A& k|0, File Modell & stAH ™SE=ICH

A.3.4. Usage of ALC and LCT

ROUTE source Z2EZ2 ALC(Asynchronous Layered Coding)E 7|BtC = SlH 1

* RFC 56510 ™9o|&l Layered Coding Transport (LCT) Building Block2 C}Z2| |2t

Atgtat obH AR T

o

v LCT 32| Congestion Control Information (CCl)= 022 MM

v LCT &2 Code Point= H|O|2E =0 AlHZ 2|5 A|122 HEHH O[H
OlM Folot CHE AHEE[O{OF &
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PSIo| X R H|E= source TiZl HES I3l 12 2FE|0{0F 2t

Source FEC Payload ID= ALCO|AQ} Zt0| FECE 22X o2 AME|AHL}, SX|

oM H&Es S RENES ARES AEot=H AMEEE. o 8
o

2= Cha1 20| o2 ggez EWE =+ UL

rlo

. O2I Ze 8y

mjo

= MEZ& null FEC A 7|0

+ ROUTE T2l 3iLi7t Ao H% QEMEE Zaidts Z2 source

FEC payload ID£ 022 M7 E

< ot @EHMETE 02 ol ROUTE mjzlez Lt+=0{M H&E &4
S, source FEC payload IDE= A QLEMEONM X D20 2si M

£0|= QEHMEO| AEHO| QJX|E start offset HE = L}E}LH
X AR8El= FEC £7|0t AME
< Compact No-Code AtE

¢ RFC 63301} z2td U

rr

O =2 SBN1} ESIE O|835}I0{ start offset

» A2 d HEHH O|E&= @sourceFecPayloadID #4131} FECParams z2|™

EE 0|83t ?ol HEES XHSH7| fiot HEot mElOHEE M-S
shct
* EXT_TIME LCT 5= Ot 22 WRo=E ARE = UCL
v Sender Current Time (SCT)= &A17|0] SA| A|ZtES HET = A2 jitter
= delivery latencyE HE=0H AFEE = ULCH
v Expected Residual Time (ERT)2 &X| QEME M&ES Qo] H2 A|ZHE &
oIst=0 AFEE £+ RUCH
v' Sender Last Changed (SLO)2 HEE&E AIEL|X| &=L}
« A37HO| HOE I ZS MAIZt WE XAS 9T M =HF HH7 AS

2 & Qct
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¢ LT M2 7|s 2= A[2EE HEHOIHE S3ll & ECh

A.3.5. I AR

ROUTEQ| m{fZl ZoHe ALC m{Zl ZoHE [}2Ct ie. UDP 8|4, LCT |G, Source FEC
Payload ID, IjZl HO|ZE +=92Z FM. LCT §|H= RFC 56510 Ho|=l LCT building
blockdt Z 2, Source FEC Payload ID&= E & start_offset ZEZ HPL|H, start_offset
w2 UM QLEMEOM oXf IjZI0AM TS5 QEME Y& H|O[E 7t fX|5t= A%

—

HIO|E |X|& LtEfHCE

g 1 2 3
1234586785012 345678201 2345678801
+—t—F—F—F—F—F—F—F—F-—F—F—t—F+—F—F—F—F—F—F—F—F—F—F—F—F—Ft—F—F—F—F—-F+—-+
| UDP Header |
| |
+=t=t=t=t=t=t=t=F=t=t=t=t=t=t=t=t=t=F=t=t=t=t=t=t=t=+=+=+=F=+=4+=+
| LCT Header |
| I
++++—++—+F+-F+4+-+-F+ 4+ -+ -+ -+ -+ F -+ —FF -+ +—+—+
| ROUTE (ALC) Header |
| |
ottt ettt —F—F—F—F -t —F —F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—+
| Payload Data |
| = |
+—t—F—F—F—F+—F—F—-F—F-F—F—F—F—F—F—F—F—F—F-F—F—F—Ft—F—t—F—F—F—F—F—+—+

[3 2] A-2] Overall ROUTE Packet Format

A.3.6. LCT Building Block
LCT m{Zl o8|l ZE=2 RFC 56512| LCT building blockO| A H2|St= HEQF Z0| At

EL|0{OF SFCf. ROUTE LCT 3G 2| E¥2 Chgdt €2 F7t MefArgdES [Matop otk

¢ Version number (V) - Z2EZ2 HMNE LIEIW= 4 HIE ZEZ ROUTE oAM=
‘0001’ O|O{OF &t

* Protocol-Specific Indication (PSI) — source I Zl/repair IjZl= L2517 et 2 H|
E ZCZ source Y7l NM&SH= ROUTEQ| source ZE2EZE9O| 42 '109=2

28 E0{oF &
» Congestion Control flag (C) field -'00'22 M47d Z|0{oOF 2t

* Transport Session Identifier flag (S) — 32 H|E Z0|9| TSI ZE HAHZ Qs 1T'=
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23E[0{0F 2t

* Transport Object Identifier flag (O) — 32 H{E Z0|°| TOI E€E HAS sl 'O

2 438 &[0f0oF g
s Half-word flag (H) - ‘0’22 & £|0{of &

* Transport Session Identifier (TSI) — 32 HHE EEZ ROUTE MM L{O| ®&E MM

g 9] AtgE|ofof B

* Transport Object Identifier (TOl) - 32 H{E HCEZ 3| I{Zl LO|2E=7} &3t @

HME AlHS 93| ARE|O{o} &

= -

* Codepoint (CP) -8 HIE TEZ oA I{Zl HO|ZEQ| Bt HES ?ldll MEE.

A3.7. & 3o

A.3.7.1. EXT_ROUTE_PRESENTATION_TIME 4|

ROUTES]  ofZBalolde Azt =& ™= ®s2 93
EXT_ROUTE_PRESENTATION TIME 3|CI2 AFE%E 2 QUCh £ 3Eol 1AL 13 A-3
T A4 4HIO|E i 12HIO|EO| TS JHE £ UCh 4HIO|ER TMEY AL, 64

=
HIE NTP EtQARHIO| A R, 4| B, CHX

=
=

HIO|ES MESIA| E|oi, 12 Hto|E
2 7MY AL 64 HE NTP Eflagmo| HA

SCT HC} 7{OF stC}.

mjn

H&ottt. EfYARIZol g2 oy

0 1 2 3
01234567890123456789012345678901
-+ttt -+t —F—+—+—F—t+—F+—+—F+—F—t+—F+—F—+—+—+—+

| HET = 128 | 3=d_5th octets of 64-bit NTP Timestamp |
t=F—=k=F=t—t=F—t=r— === ==t = ===t e=E

[O2 A-3]4 HIO|E EXT_ROUTE_PRESENTATION_TIME 3|
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0 31 2 3

01234567 880123456788 01234567 858071
t—t—t—F—F—F—F—F—F—F—F—F—t—F—t—F—F—F—F—F—F—F—t—F—F—F—F—F—F—F—F—F+—+
| HET = [TBD] | HEL | reserved |
+—t—t—t—t—F—F—F—F—F—F—F—F—F—F—F—F—F—F—F—Ft—F—F—F—F—F+—F—F—F+—+—F—F+—+
| NTP timestamp, most significant word |
t—t—t—F—F—F—F—F—F—t—F—F—t—F—t—F—F—F—F—F—F—F—t—F—F—F—F—F—F—F—F—F+—+
| NTP timestamp, least significant word |
+—t—t+—+—F+—F—F—F+—F+—F+—F+—+—F+—F—F—F+—F+—+—F—tFt—F+—F+—F—F—+—F+—F—F—F+—+—F+—+—+

[O2 A-4] 12 HO|E EXT_ROUTE_PRESENTATION_TIME 3|

A3.7.2. EXT TIME &g

RFC 56510| Ho|st= EXT_TIME 3|C7} AFRE £& QICh AFRE ZS SCT-Highet
SCT-Low flage '1'2 M EIC}.

A.3.8. ROUTE £M7| 7|2 S I}

= HojM MESE 7|2 EX AL 0120l ASS P
o ROUTE %;él7|0”*1 6} f | ~ %; Q Zﬂ {ix" r $%515PEF

e T>0 & REHMEQ| Transfer-LengthZ H}O|E =Z L}E}HLCE

* Source FEC Payload ID+&= start_offset ZE2 1 EICH

Y= 7 otLo| E& Ztset X[ GIOlE 37| LIEHHCE Y7t TELE 3L 25

A9, oure

StLto| IiZIC 2 MEEICE [M2tM Codepoint= Source FEC Payload ID

r|r

o 3717t 0Yg LIEFE HOln, HA| HE EMEL ool B HORE0| A
of MBELCH

Yo THOH &S FQ, diLto] WAL EMES| YRS moto] METLL Yolof
Xot 240|9| Y>00| CHSIOI, X+Y7h AT§ T W7bx] 20| WHECE Of Of CkSo| At

=0| =4E/0{0F otCth

oot
mn

. BlLfo] S QEMES| ARt XHMOREE X HO|EREE X+Y HO|E J}X]
O| HO|HE Wo|2E0 Z&dt0] MEsHoF BiCt.
e start_offset LE= X2 MM 0{OF SIC}.
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Fl

© X+Y7r T2} 25 4% B flag7t T2 AFECH AX B8 4% 022 28

C}.

mzle] HE =M dAHoILE TS Wi CHE MY Aol glg 8%

S
xy
start_offseto] Z7h #M0| Wat #XH oz Had 20| HHE

oft FRols, TH0| QEME BE Y| HO| AlMEX @, EFDTY
T

W2 LIS 285D, ¢o HE =

AIYe SYSH WEC esMES Tj718to] B flag7t 12 A &
ofof BiC
A.3.9. ROUTE £M7| 7|2 S 1}

A39.1 718
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Signaling
Metadata
A 4
Delivery Session carrying Transport Sessions Delivery
Objects
P1.1.0 P1.1.1000 P2.1.0 Y
Delivery Delivery
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[& B-1] Fragment Type ZE Zi=

Value Fragment Type
0x00 Bundled
0x01 USBD/USD
0x02 S-TSID
0x03 MPD

> 0x04 Reserved

Fragment Type Extension - O{2{ 79| A|lOQda ZgjOHETL ZIEO /JUS E2

R= B+
SiE mEO| bit map 2 OffH ZeiAMET} EOIEO JUA=X|0f| CHet EE X[A[SHC}
StLtel ZEjOHERNE Zoter o= O] @2 MH[A A|OEd ZaHEQ
identifier 22 OfME=ICt 2t ZeOHE EFQO| [HE Fragment Type Extension 9]

.
W2 B B-22f Z0| FolECt

[E B-2] Fragment Type Extension ZE Zt&

Fragment Fragment Type Extension Value Description
Type Value
0x00 Value generated by |’0000000000000001" |USBD/USD is contained in this bundle
OR operation |'0000000000000010" |S-TSID is contained in this bundle

applied on the

, ‘0000000000000100" |MPD is contained in this bundle
following values

0x01-0x03 |16-bits hashed value derived from the |To enable the client to filter the
url of Service Layer Signaling fragment fragment that has instance url in
question  before assembling LCT
packets

> 0x04 Reserved
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C. T-UHDTV VIT XML Schema 79|

T-UHDTV VIT 2| XML Schema do|= Cts51t ZCt.

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmlins:vit="http://www.nextb.or.kr/XMLSchemas/T-UHDTV/Delivery/VIT/1.0/"
xmins: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.w3.0rg/XML/1998/namespace”
schemalocation="http://www.w3.0rg/2001/xml.xsd"/>
<xs:iimport
namespace="http://www.atsc.org/XMLSchemas/ATSC3/Delivery/ROUTESLS/1.0/"
schemalocation=".../ROUTESLS.xsd"/>
<xs:element name="VIT" type="vit:vitType"/>
<l-- 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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D. T-UHDTV User Service Bundle Description XML Schema 49|

D.1. ROUTE User Service Bundle Description XML Schema

T-UHDTV ROUTE User Service Bundle Description®| XML Schema Ho|&= CtZ1f &
Ct.

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns:routeusdex="http://www.nextb.or.kr/XMLSchemas/T-UHDTV/Delivery/ROUTEUSD_EX/1.0/"
xmlns:routeusd="http://www.atsc.org/XMLSchemas/ATSC3/Delivery/ROUTEUSD/1.0/"
targetNamespace="http://www.nextb.or.kr/XMLSchemas/T-UHDTV/Delivery/ROUTEUSD_EX/1.0/"
elementFormDefault="qualified">
<xs:import namespace="http://www.w3.0rg/XML/1998/namespace"
schemalocation="http://www.w3.0rg/2001/xml.xsd"/>
<xs:iimport namespace="http://www.atsc.org/XMLSchemas/ATSC3/Delivery/ROUTEUSD/1.0/"
schemalocation="ROUTEUSD.xsd"/>
<xs:element name="bundleDescription” type="routeusdex:BundleDescriptionType"/>
<xs:complexType name="BundleDescriptionType">
<xs:sequence>
<xs:element name="userServiceDescription" type="routeusdex:UserServiceDescriptionType"
minOccurs="1" maxOccurs="1"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="UserServiceDescriptionType">
<xs:complexContent>
<xs:extension base="routeusd:UserServiceDescriptionType">
<xs:sequence>
<xs:element name="PrivateExt" type="routeusdex:PrivateExtType" minOccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="PrivateExtType">
<xs:sequence>
<xs:element name="servicelinkage" type="routeusdex:serviceLinkageType" minOccurs="0"
maxOccurs="1"/>

<xs:any namespace="##other" processContents="skip" minOccurs="0"
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maxOccurs="unbounded"/>
</xs:isequence>
</xs:complexType>
<xs:complexType name="servicelLinkageType">
<xs:sequence>
<xs:element name="linkageData" type="routeusdex:linkageDataType" minOccurs="0"
maxOccurs="1"/>
</xs:isequence>
<xs:attribute name="bsid" type="xs:unsignedShort" use="optional"/>
<xs:attribute name="providerld" type="xs:unsignedByte" use="optional"/>
<xs:attribute name="serviceld" type="xs:unsignedShort" use="required"/>
<xs:attribute name="linkageType" type="xs:unsignedByte" use="required"/>
<xs:attribute name="activationTime" type="xs:dateTime" use="optional"/>
<xs:attribute name="deActivationTime" type="xs:dateTime" use="required"/>
<xs:attribute name="serviceCategory" type="xs:unsignedByte" use="optional"/>
<xs:attribute name="broadbandAccessRequied" type="xs:boolean" use="optional"/>
<xs:attribute name="svcCapabilities" type="xs:string" use="optional"/>
</xs:complexType>
<xs:complexType name="linkageDataType">
<xs:sequence>
<xs:any namespace="##other" processContents="skip" minOccurs="0"
maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>

</xs:schema>

0HO|M O3t Service Linkage YZ|HETL ezl ROUTE User Service Bundle

Description®] XML 2AM 0f|= Ct21t ZCh

<?xml version="1.0" encoding="UTF-8"?>
<bundleDescription
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:routeusd="http://www.atsc.org/XMLSchemas/ATSC3/Delivery/ROUTEUSD/1.0/"
xmlns="http://www.nextb.or.kr/XMLSchemas/T-UHDTV/Delivery/ROUTEUSD_EX/1.0/"
xsi:schemalocation="http://www.nextb.or.kr/XMLSchemas/T-UHDTV/Delivery/ROUTEUSD_EX/1.0/
routeusdex.xsd" >
<userServiceDescription
globalserviceld="T-UHDTV_1"
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serviceld="20"
fullMPDUri="mpd_example.xml"
sTSIDUri="stsid_example.xml">
<routeusd:deliveryMethod >
<routeusd:broadcastAppService>
<routeusd:basePattern>video/seg_</routeusd:basePattern>
<routeusd:basePattern>audio/en/seg_</routeusd:basePattern>
</routeusd:broadcastAppService>
</routeusd:deliveryMethod >
<PrivateExt>
<servicelinkage
providerld="1"
bsid="1"
serviceld="21"
linkageType="0"
activationTime="2015-08-24T11:55:00Z"
deActivationTime="2016-08-24T12:00:00Z"
serviceCategory="1"
broadbandAccessRequied="true">
</servicelinkage>
</PrivateExt>
</userServiceDescription>

</bundleDescription>

0ZO|M Holst Service Linkage AU2|HEZ Z=$stK| Q4= ROUTE User Service

Bundle Description?| XML &AM 0= Ct31t ZLC}

<?xml version="1.0" encoding="UTF-8"?>
<bundleDescription
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:routeusd="http://www.atsc.org/XMLSchemas/ATSC3/Delivery/ROUTEUSD/1.0/"
xmlns="http://www.nextb.or.kr/XMLSchemas/T-UHDTV/Delivery/ROUTEUSD_EX/1.0/"
xsi:schemalocation="http://www.nextb.or.kr/XMLSchemas/T-UHDTV/Delivery/ROUTEUSD_EX/1.0/
routeusdex.xsd">
<userServiceDescription
globalserviceld="T-UHDTV_1"
serviceld="20"

fullMPDUri="mpd_example.xml"
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sTSIDUri="stsid_example.xml" >
<routeusd:deliveryMethod >
<routeusd:broadcastAppService>
<routeusd:basePattern>video/seg_</routeusd:basePattern>
<routeusd:basePattern>audio/en/seg_</routeusd:basePattern>
</routeusd:broadcastAppService>
</routeusd:deliveryMethod >
</userServiceDescription>

</bundleDescription>

D.2. MMT User Service Bundle Description XML Schema

T-UHDTV MMT User Service Bundle Description®| XML Schema HMo|&= CtS4t ZCH

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema

xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns:mmtusdex="http://www.nextb.or.kr/XMLSchemas/T-UHDTV/Delivery/MMTUSD_EX/1.0/"
xmlns:mmtusd="http://www.atsc.org/XMLSchemas/ATSC3/Delivery/MMTUSD/1.0/"
targetNamespace="http://www.nextb.or.kr/XMLSchemas/T-UHDTV/Delivery/MMTUSD_EX/1.0/"
elementFormDefault="qualified">
<xs:iimport namespace="http://www.w3.org/XML/1998/namespace"

schemalocation="http://www.w3.0rg/2001/xml.xsd"/>
<xs:iimport namespace="http://www.atsc.org/XMLSchemas/ATSC3/Delivery/MMTUSD/1.0/"

schemalocation="MMTUSD.xsd"/>
<xs:element name="bundleDescription" type="mmtusdex:BundleDescriptionType"/>
<xs:complexType name="BundleDescriptionType">

<xs:sequence>

<xs:element name="userServiceDescription" type="mmtusdex:UserServiceDescrType"
minOccurs="1" maxOccurs="1"/>

</xs:sequence>
</xs:complexType>
<xs:complexType name="UserServiceDescrType">

<xs:complexContent>

<xs:extension base="mmtusd:UserServiceDescrType">
<xs:sequence>
<xs:element name="PrivateExt" type="mmtusdex:PrivateExtType" minOccurs="0"/>

</xs:sequence>
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</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="PrivateExtType">
<xs:sequence>
<xs:element name="servicelinkage" type="mmtusdex:servicelLinkageType" minOccurs="0"
maxOccurs="1"/>
<xs:any namespace="##other" processContents="skip" minOccurs="0"
maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
<xs:complexType name="servicelLinkageType">
<xs:sequence>
<xs:element name="linkageData" type="mmtusdex:linkageDataType" minOccurs="0"
maxOccurs="1"/>
</xs:sequence>
<xs:attribute name="bsid" type="xs:unsignedShort" use="optional"/>
<xs:attribute name="providerld" type="xs:unsignedByte" use="optional"/>
<xs:attribute name="serviceld" type="xs:unsignedShort" use="required"/>
<xs:attribute name="linkageType" type="xs:unsignedByte" use="required"/>
<xs:attribute name="activationTime" type="xs:dateTime" use="optional"/>
<xs:attribute name="deActivationTime" type="xs:dateTime" use="required"/>
<xs:attribute name="serviceCategory" type="xs:unsignedByte" use="optional"/>
<xs:attribute name="broadbandAccessRequied" type="xs:boolean" use="optional"/>
<xs:attribute name="svcCapabilities" type="xs:string" use="optional"/>
</xs:complexType>
<xs:complexType name="linkageDataType">
<xs:sequence>
<xs:any namespace="##other" processContents="skip" minOccurs="0"
maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>

</xs:schema>

QEI XX RS A2 £ USL|ICLAOA MOt Service Linkage WE|HEZ} &

~
atzl MMT User Service Bundle Description?| XML A 0Of|= Ct21t ZCt.

<?xml version="1.0" encoding="UTF-8"?>
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<bundleDescription
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:mmtusd ="http://www.atsc.org/XMLSchemas/ATSC3/Delivery/MMTUSD/1.0/"
xmlns="http://www.nextb.or.kr/XMLSchemas/T-UHDTV/Delivery/MMTUSD_EX/1.0/"
xsi:schemalocation="http://www.nextb.or.kr/XMLSchemas/T-UHDTV/Delivery/MMTUSD_EX/1.0/
mmtusdex.xsd" >
<userServiceDescription
globalserviceld="K-UHDTV_1"
serviceld="20">
<mmtusd:Channel servicelcon="mmt_icon.png" >
<mmtusd:ServiceDescription serviceDescrText="T-UHDTV Channel 1"
serviceDescrLang="ko"/>
</mmtusd:Channel>
<mmtusd:mpuComponent mmtPackageld="1000"/>
<mmtusd:ComponentInfo componentType="1" componentRole="0"
componentProtectedFlag="false" componentld="11111111-1111-1111-1111-1111111111"
componentName="HEVC"/>
<mmtusd:ComponentInfo componentType="0" componentRole="0"
componentProtectedFlag="false" componentld="22222222-2222-2222-2222-2222222222"
componentName="AAC"/>
<PrivateExt>
<servicelinkage
providerld="1"
bsid="1"
serviceld="21"
linkageType="0"
activationTime="2015-08-24T11:55:00Z"
deActivationTime="2016-08-24T12:00:00Z"
serviceCategory="1"
broadbandAccessRequied="true" >
</servicelinkage>
</PrivateExt>
</userServiceDescription>

</bundleDescription>

OZOilM gl Service Linkage Y2|HEES HBSHA| b= MMT User Service

Bundle Description?| XML £ 0= Ct21} ZtCh
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<?xml version="1.0" encoding="UTF-8"?>

<bundleDescription
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:mmtusd ="http://www.atsc.org/XMLSchemas/ATSC3/Delivery/MMTUSD/1.0/"
xmlns="http://www.nextb.or.kr/XMLSchemas/T-UHDTV/Delivery/MMTUSD_EX/1.0/"

xsi:schemalocation="http://www.nextb.or.kr/XMLSchemas/T-UHDTV/Delivery/MMTUSD_EX/1.0/
mmtusdex.xsd">

<userServiceDescription
globalserviceld="K-UHDTV_1"
serviceld="20">
<mmtusd:Channel servicelcon="mmt_icon.png" >
<mmtusd:ServiceDescription serviceDescrText="T-UHDTV Channel 1"
serviceDescrLang="ko"/>
</mmtusd:Channel>
<mmtusd:mpuComponent mmtPackageld="1000"/>
<mmtusd:ComponentInfo componentType="1" componentRole="0"
componentProtectedFlag="false" componentld="11111111-1111-1111-1111-1111111111"
componentName="HEVC"/>
<mmtusd:ComponentInfo componentType="0" componentRole="0"
componentProtectedFlag="false" componentld="22222222-2222-2222-2222-2222222222"
componentName="AAC"/>
</userServiceDescription>

</bundleDescription>
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SYNC Removal TS ‘ TS ‘ TS ‘ TS ‘ TS ‘ TS
Usefurlr Pé&étCount
NUM"kI'S ’ AHF|HDM DKP
- (=0110) |(=1)|(=0) (0000010) FepEEE
= ALP Header >
(a8 7] '8 m{zl AHZE 0|83t MPEG-2 TS ZH&3t OfA|
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RF! Bx AEZE HE & USUCEE2 ALP IjZIO| CiZastet & Tzl 4ol o
Ct.

ANE 2OlE

+ NUMTS ZCZ 0|83 O] ALP THRIO|A TS THZUo| £XAE FOIstCt
+ £7| HO|EZ MeiBtLH

+ 2 I§202 DNP EJ} Jj2j7|s o2 |&d TS H3lo| 18 Yo Y3t

NUMTS AHF [HDM DNP payload
(=0110) (=1)|(=0) (0000010) Y

6 Useful Packets

Re-generate |
2 Null Packets ‘ E ‘ E ‘ = ‘ = ‘ = ‘ E ‘
) 0x| 0 0x 0; 0x 0x 0x 0;
SYNC Insertion 47‘ NULL 47‘ NULL LW‘ TS Lj TS 47‘ TS 47‘ TS Lﬂ‘ TS 4;1 TS ‘

A
\

Output Stream

(18 1-8] & Izl AAE 0|8 MPEG-2 TS C|Zz=tel OfA|

* YE(S7| HIOIE XMe)e= & XMW MPEG2-TS DI{ZIOA Tt |RX|E CHE 7
79| MPEG-2 TS T{ZIOAl= AHR|SIC} (HO|2E O Z0l= 3 + 184*8 = 1475H}
0|E

« CiS 240 W2} 20| 2HI0|EQ| ALP 3 E d-dotLt.
— Packet_Type = “111"

—  NUMTS = "0100"
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— AHF ="1"
- HDM ="1"

— DNP = "0000000"

Au=02l ALP Euag Z210| 1477HI0|EO0|2, 8742| MPEG-TS I§Zl0| PHY HZo
27

7HIO|EE Eofg & Ut

fefsfe]  fo [dacc|  poess |
0 0 0x 0x] 0 0 0x
toput Stream R R R R R R
SYNC Removal | TS ‘ ‘ TS ‘ ‘ TS ‘ ‘ TS ‘ ‘ TS ‘ ‘ TS ‘ ‘ TS ‘ ‘ TS ‘
BLe Jl e J[ol e [l e J[s[ e J[o] » J[o[ » [ ¢ ]
; CcC=1 CC=2 CcC=3 CcC=4 CC=5 CC=6 cc=7 CC=8
Useful Packet
; Count
Common Header i ‘H‘ P ‘ P ‘ P ‘ P ‘ P ‘ P ‘ P ‘ P ‘

Deletion CC=1

Indication of
Header Deletion

Y ,
NUMTS AHF HDM DNP
- (=0100) ‘( Dl=1) (0000000) ‘ Payload

(38 9] TS A X E 0| 2%t MPEG-2 TS ZH&3} O A

SR Hx A=2E HE + USUCL2 ALP T2 CjYESt OAIQL 3|E A &2
Eo| e TS oHel =18 2EoECh A5 CEest uE2 ohEa 2o 2%

= Utk

* NUMTS ZEE O[3} O ALP m{Zl Qto| TS mfZIO| ==XtE =QITIC}.

o NHEHM TS mfZl2 3HIO|E ¢||Het 184HIO|E HO|ZEE 7iX[1D U1, LIHXK|
TS TI{ZISES Q% 184 HIO|EQ| HO|ZEE J}EICE

o NHEHW TS THZl HIEHE Ol Z= TS 12l ¢|EE MMt O o ccEHEE
PN | PN S )l

* S7[HIOIEE HYTHEt
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ATXTII = [
IS SHEEZEENEE(FEHE)
NUMTS AHF|HDM DNP
- (=0100) =D)|(= 1) (0000000) Payload
e / /
/ Detection of Header //
> Deletion Mode /’
8 Useful Packets with //
only one common header /
~a /
e WL oo [efe]efefe]r]
Header Copy
(CCis increased by 1)
Header Recovery ‘H‘ p ‘ H‘ p HH‘ p HH‘ p HH‘ p ‘ ‘H‘ p HH‘ p HH‘ p ‘
CC=1 CC=2 CC=3 CC=4 CC=5 CC=6 CC=7 CC=
[= = [ f[=J[=][=][=][=]
N 0x 0x( 0x| 0x 0x| 0x 0x
SYNC Insertion 47 TS 47 H LW TS 47 TS 47 LW‘ LW TS ‘
- >
Output Stream
235t MPEG-2 TS C|ZH&3} OfA|

(A I-10] TS | AtR|IE O
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II. 1P SE &= OAl

Static Context » Static Context »

IR-DYN Dynamic Context----J» » »

e T . S e

start reception

decompression start
after detection of IR A

[.1.2. EHAE =& OCE 2 AE

Static Context Static Context »

>
» >

M Ml
\ [T T TR

ﬁ\\ﬂuuuﬂu\ W
S

IR-DYN Dynamic Context

»
compressed [ [l
[T T T T I T T T

S . ﬁ m m
[TITTTITTEIT T I I T T T T LTI

Context signaling

incl. static_chain

\
]

(o]
i

Signaling PLP
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M M M M
[TTT T [ET T TR TT I T IT 7T
i Packet
3 n (""Discard"" [l
NENEEEEN [TTTTTTT T ETTTd
T - P — Static Context--—--- »
| RoHCUModde o of R DY
N R Dynamic Context-——p s »
SEIA xX= [
I.1.3. EHIAE F&E OE 3 Al
i/ RoHC-U Module i Static Context » Static Context-—----------------- »
R IR-DyN  Dynamic Context - o] » )
compressed  [] 7 [l 7
[T T T T T T I T TP T T T T TR T TR
| Adaptation Module i
; ; T ; Data PLP
[TTTTEE T ITTTITITIRE TTT RETTTTTITT H\;‘>
E H E E » Signaling PLP
Context signaling Context signaling
incl. static_chain incl. dynamic_chain

Static Context ) S Static Context >

A Dynamic Context - » > A > >
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. xjHeIX|™dH HIE

MRIXZE HEE 7155t st MiHd&o tiet YEE MI3oF ot 4%
TV 4717b CH7|2E0N SHSIEHEIE @S XS As22 ZdEER
A

ek A|HZT| 93t 2Xoz

—

MMARX|HE= 2 HHERZ ML, Bootstrap M= 1 2| ea_wake_up_1 HEQ} M=
2 9| ea_wake_up_2 HEE 0|83l MEDICt [22]. 0] AL ea_wake_up_1 & LSB H|E,

ea_wake_up_2 2 MSBH|E0O| s{=atC}.

H II-1 of LIEtH ZHAX™H, XYLURIX|™HE H|E Zf0] '01'>'10, '10'>'11, '11'>'01' 2
1 4 ket ofch, A2 wake-up call O] WIS 242 olojsin, KLOIXHE b=

o
20l 00" M= L0l TYSHR| ESS olOjettt. Ol Sof MHyEel 2
A

Cigt BHBEOIN SESHE TV 47| #US RSOR HM Aol H
JI52, TV 24710 MHEY 758 S, S+ 2

—_

ofgigh 7|s& A&t o2 AEXOAD dig MEIAE MSH 2 = UL

(B [I-1] JHIX|HE HEQ| o|O|

HEMH o|nj

'00' X ctateto] LAMSHR] S

‘01’ Xctalgto] eMsts QIX|E - ME 1
10’ Xctatgto] eMsts QIX|E - ME 2
11 Xctatgto] gMsts QIXE - ME 3
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