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R % (protected) ] 2L ) =A] o -5 Al & 4= 9) T} @majorChannelNo &4 2}
@minorChannelNo 73 & 242} sl & A "] 2= 2] wo] %] A 8| &} mlo]q A
HH S AA & 5 AT

@serviceCategory /02 dl G A H] = 9] 7HE| 18] & XA & 5= AT}, A 8] =9
Zhelag] 2= gy o] A/V AH) 2, gy o] QU] AH| 2, g1 7]k A H] 22, ESG
A H] 25, EAS A 8] 2= 5o] A& 5 AT} @shortServiceName 744 -2 3l &
A ] 2~ 2] -2 o] &(Short name)-S A& = AT}, @hidden A2 &
AH) 227} Bl 22" 1= 53 A (proprietary) A8 9] 3 A H] 201 X] o =
A A& 4> )}, @broadbandAccessRequired &4 -2 3l & A H] 2~ 9] F-2] 1| gk
AW fete] BEEME oM A7FE Q gHA] A5 A AT = AT
@svcCapabilities /43 3l & A 8] 229 Y a1y 3 72w &k A 4= 95t
dog Ay RE AT+ AU

BroadcastSvcSignaling AW E = S AH]| 29 HREI|AE A 1d 9
HaE ARES AT 7 ULt o] AHWE= S F A 8] 29 W)
Alad el tisle], EA0) A, TREZ ol s Fo HRE AT
ZpA| §F AR =gkt

a4

Lo



WO 2017/007192 PCT/KR2016/007133

[110]

[111]

[112]

[113]

[114]

[115]
[116]

[117]

[118]

[119]

12

svelnetUrl 2E|HlEx= W AU A5 ot A9 8 AR E B2 o= B 25
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@serviceld £ & 3 G A 8] 2= 9] A2} A, USBD/USD ©] 3l & A 8| =&
] A e 5 ok RS AW EE= ST A H| 29 Au) A HETEE]
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248 g LCT A2 2 PLPID 4 K. Z vebd 5= ). A A oo u}e} o]
de=AgE = o) @bw A2 S LCT A E e Ao 935 Yed
t}. @startTime £-4 2 3 & LCT Al A 2] ~ELE EFY & A A|8}al, @endTime
AL A LCT Ao A= el S xA1E 5= A

SrcFlow 2@ Wl E:= ROUTE 2] &2 &2 99 ]3] 7|+ & 4= 91t} ROUTE £
X2 EI g QHAES AE517] 93] A-8-E ™, 3 ROUTE A4

Yol A Aol & st oAbl A EE2 95 A A (establish) & <= T}, o] A~

.

3o

N )



WO 2017/007192 PCT/KR2016/007133

[136]

[137]
[138]

[139]

[140]

[141]

[142]

[143]

ZE9ES AdEE 2B

RepairFlow & Wl E=
X2 eI uet AdE = de e8] B A E 52 FEC (Forward Error
Correction) ©l| e} B3 4= 9l =t g€]d|o] T2 E F-& o] g FEC
X 2 MG 757 8= FEC Z 8 Y ¢ A (framework)E 74 2] & 4= Q)

55w e A AAfde] whE, MMT 2 W€ 5= USBD & A&

S Al¥ USBD 9] & A Ao+, bundleDescription FE dYHEE 714 4= A
bundleDescription FE A # 4l E = userServiceDescription Z#H W EE 7Hd
A}, userServiceDescription A #H Wl E = shut o] A v] 2of Tt QA A

A

userServiceDescription 2 #| ¥l E = @globalServicelD 44, @serviceld &4,
Name 2 #| Wl E, serviceLanguage 2 @4l E, contentAdvisoryRating < ﬂ”ﬂE,
Channel 2 @4 E, mpuComponent € &4l E, routeComponent 2 & 4l
broadbandComponent 2 @ ¥l & 2/%E = Componentlnfo AHHEE & 6&% T
At 7 BEEL SAH Use A7 9 gloll uhet Aefe] 7 v, Bl A 7
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[200]

[201]

[202]

[203]

[204]

[205]

24
AIZLAE= FORNA, WS 2E g oA 3rotopd AW E = Fol1A] o 5=
Atk

ool i o2 A Ao ol A, A 2o T gF 27 A 2] E(scalable) 3 ©]
T3 = AT USBD = sl & M| =5 AT 57| Ha a3 2s
ANl e 8 ARE 7 5= At} o & 59 §F A M| 27} HD E+= UHD &
A== 79, USBD 9] 719 U 2] €] A ¥.= “HD 5= UHD” 45 7HE 5= 9
F%17]3= MPD £ ©]-83o] UHD Y= HD A H| =& ATl Y ah7] 913te] of =
AEAETL QA Eofof ap=#] &k 5= 3

ool o2 A Aol A, SLS £ ﬂ”o}b LCT A E = XJ%FEPLCT
A E TOI ZEE 538, sl LCT I H 5] o= SLS T IHE
H&s}al 1=4](USBD, S-TSID, MPD 5..) 7} 28 = 4= 3t}

g o & A Aol A, 9 7]Hk 1Al AW E 9] 7]RE A1) o)) ALG-E
WA AFZTESSNRTAZUERZA HEH S Tl A2y BrEll=E
23 AgE = glr) ek g JHk QA A Eo] T3 g Al 1Y S SLS 9F
317 A 9= = AST (Application Signaling Table) | &8l =3 = 4= T}, E &t

fol et & 2toll thk A1 d PN oMl Es= SLS ¢} &7 EMT (Event Message
Table) & B} & A== 7|1}, MPD Woll 729 % % 71}, DASH @ Z 2] Al gl o] A
el box & Bl = QHl = (in-band) A| L9 & = 4= T}, AST, EMT 5=
EEEHHEEEEH AddE s v FHE A AEIEE o2& Al 1E
AHES o] g3l g 7IREJJAMAUHE Fo] xﬂ%%’rﬂv}

Bk o] o 2 A Ao A, 1]
o] ol 2gs o] AlgE 5 Ak 15 ARE /g F/]Z] ﬂoi(Rlch Media)
A= A A3 7 Ut 2 A v o]=
Ao, gl x] ujt]o] 7} EASH= - o]3= SLT ol 93l Al-1d % ¥]3= EAS
A 22 A AlgE 5 ok

g o] I 2 A A do| A, MMT Z & EFof whe} g o] Afr]2
AXJEE| eSSl ddd 5 vt o] 45 ald 48] 20 gk NRT
tlolEl(el & E°] 9§ HEWVE)E ROUTE Z R EFo upe} W8 53
AdE ¢ Ak w3 al G Au] 2o thg Hlo|H7F HEEMES e HdE
TE AT 217 = SLT o FEAES HHE o]83) SLS & A Y3sti= MMTP
A& el e 4= k. MMT ol u}E SLS ¢] USBD = MP E| o] &&

dH A sto, A7) 7F MMT Z 2 EFo| upel ey = MPU & ¥
guo] MRl AXHESS 857 & 4= vk 8, USBD <= S-TSID & Y

3 ¥4 8ho], 524171 7} ROUTE Z 2 Eo)) whe} 219 5] 3= NRT H|o| € &
Y EA & 4 vk Ee USBD = MPD £ U] @ ste], L2 =mMEE 53
AGE = dolgo) thek A g A2agHae Avd 5 3
Vo o] 2 A Ao A, Al 7= T AU A 1‘43} | 2zof] 2 FJ‘%

%l

HEEE S/E= v FRE ofo]ji(7d )& F52 = = 27 9]

bt F
r m
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[206]
[207]

[208]

[209]

[210]

[211]

[212]

[213]

[214]

25
ARE L7 Sol WS Ea Aas 4= gl 7y e tuloe] A 9]
o] Z¢] A o] & o] URL & HTTP GET 5& E3] 9 33slo] sl AXIE,
tHolg H& 853 4= vk Lol A7 Al ' Bl AR (F AR AKH
o AR E AU tulo] 2 SHof] Al 4=

A A Ao of] WhE ZpA T WHE A H] o)) th & S AT FA A =
Q13F EZ 9l 5= (Input Format block) (1000), BICM (bit interleaved coding &
modulation) £5-(1010), = d| ¢} WY &= (Frame building block) (1020), OFDM
(orthogonal frequency division multiplexing) A 2| o] 4 &% (OFDM generation

block)(1030), 2 A 29 % HA B-2(1040)S £33 = 9ot Wb A5 54
=)o) ZF 552 T ol A gk

Hodkig o] o AA] o] W 9= to)E = P A2E™-/3 7] L MPEG2-TS©]
Fo e Iio)l EH oo e AEY EY & dut ~EY o7
oo 2t}

1 ¥l BE5(1000)2 44l e ~EH S 59X 7] U HEY)
485 = sy i oh 9] dlo] ] Jho] 2 v E|E 8 & 42 ) dlolH

|

u}o] X = 71314 (robustness) A & ] g 7] k2] o], o] = QoS (Quality of
Service)oll G && ] It} v} = vhap o] AE) 2 s M e HEUETL
siLte] dlo| g fosze) o)) HeE 4 9l tlo]H Ifo] E = skt B
v o] AMH] 2 L= 7\1‘ﬂ* AXUEES A9 5 & A8 2 dloly = dd

W eld o] ] & M @sti= =8 7 S (physical layer)oll A o] Z%]Z 2 do|t},

QoS7h & g o ’“/\] of off uh& A Tf ¥k A H] 220 T g Wk A S F A
Aol o) e AT = AH| 2o S0l o Est R, Z37f o] A ] 2o af |k
tol Bl = A &2 of& WA S F8l A ofof gk,

BICM £Z(1010)2 MIMO7} A% %] ¢ki= T2 1} el (= A] 2~ El)d
AL¥= A B /= MIMOZE 4 85 &= EEE}M(D:L: /\]/\Eﬂ)g] ] 2]

1O
29 23 5 glov, Z7ke ol e shol B Helshr] A B9l e
122 X33 5 Yk,

~
MIMO7} 4 &% %] %1= BICM £52] A ¢ £5-& d|o]¥ FEC Ql2H, H| E
STe 2, 71 2~ & ¢ o] A vl 3 (mapper), SSD (signal space diversity) Q1 2 &5,
Bl QI ¥ & 233t 5= 9tk MIMO7F 48 5] = BICM 55 9] A& 852
A= vy EdM 2 MIMO 9129 E58 ] 283t 4ol A MIMOZF
A& ¥ A &= BICMS A 8] &53 dE T
dlo] ¥ FEC /12t = 9| % =3 (BCH) R W 2 (LDPC)<= | -&-3t<]

FECBLOCK & x+E /4 38l7] #l8] ¥ BBFel FEC /1295 233}, 9%
A (BCH)Z A8 Al 9 W o]t} ¥ E Q& g8 = dlo] ¥ FEC Q121 9

Y
‘iﬁ;&
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[215]

[216]

[217]

26

S8 Qe Wste] LDPC Z = 2 Az W2lo] 3o 2 HA3d A5
G Al s = glo)k A gy o) A W 3= QPSK, QAM-16, B <Y QAM (NUQ-64,
NUQ-256, NUQ-1024) = B4 71 2~" g o] A (NUC-16, NUC-64, NUC-256,
NUC-1024)< o] &34 B E Qe[ = A 9= HHE S 2B 9] A
A= B wzste] 997t Gyfste A old EJANEE A& e 4= 9
NUQ7F 919l 9] S Ej & zhi= 5h QAM-16 2 NUQ3= AAMZA S woks zhi=
o] AFE T NUQ % NUCE 27 ZF I & ¥l o] E(code rate)dl] 3l 58 3]
Aol ¥ a1, pLS2 dlo] €] 9] elu| el DP_MOD®] ol &f) Alz1dd H
AE 2B <= dlo]g o]z fllo A F2tet 4= vk Bh) Q1 E 2= 9
hepu| B = 2471 9] ol Bl Tho|stof thsf thEA A8 E 4 At

Bk o] EFQ) Q1¥ 2] ¥ = BICM A Q1(BICM chain) &5 3} 3 & <] 4 ¢ (Frame
Builder) AFo]ol] 912|134 lt}. o] 7 -9-, - g o] B} <) Q1E| 2] ¥ += PLP
(Physical Layer Pipe) 2. =0l tte} 71554 Q1E] 2] H (Convolution Interleaver,
Ch¢} &5 <1 E 2] ¥ (Block Interleaver, BDE A 81 4 0 2 AL &8} A, B
AFEE = Q) B g o] o A A]of| o] hE PLP= A& ¢ DP9} 5 U
Md o2 ALEE] 3= 9] A A 9] 2~ (physical path) 2 4], & 22 A A&} 2] o] Lo
upel WA 7hssit), B o] o AAjoof] mhE PLP X2 W A% $41 7]
TS AT A Ao A A 8] shi= PLP 757l ulhel 4 & PLP(single PLP)
B = e Z PLP(multiple PLP) 2. =2 2348 4= glt}, 2wl of A 3= PLP
Rro wpeh A8 o2 Bl JIH g WS A Eeke B IE S
Sto] B 2] = Rl <1 2] % (Hybrid Time Interleaving)©] 2 &4 & 4= At}

stol B E] = BFl RIH ¥ &= &5 H g BB 71 &F4 JIH Z B ChHE
et 4= 9tk PLP_NUM=1%! 4%, 55 AH ¥ &= 484~
A(EEJEH Y 22 (off), A EFA e &7k 4 &t} PLP.NUM>1¢!
T, 5 QIE e} A EFA I ¥ 7 25 A (5SS QTE Y 2(on)E
4= T PLP_NUM>1¢! 4-%- 245 = ALF4 g g9 12 2 52
PLP_NUM=1%! 49 4 &5 = 71 8FA4 AW Y 2 L 524 o5& 5
ATt stol B el = EF) T E BB = A=t sto]l B8 = EFQ] 1 E 2 H 9

A B o] §33He T4 FAT 5 9

£
iu
ke

f

)’ Oﬁ, &12, H:l
r LT

1= T

A 9] T E Z A MIMO A2l & 918 v 4 9= 2ER S o]
e ~2EH O 7 FahE vl AFE T MIMO 91329 &5

Wl g o] gal A A 9 v HE|ZE A FH S AT

o X

MIMO Q1325 W22 =21 7] Sol A o] vl 4] 2k

=9 o (pair, )(gl,i L g2,1)> Z+2+2] FA4 otev}e] FAS A g]o] k 2
OFDM 4l & 19 o] & A<%=Ft}.
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[219]

[220]

[221]

[222]

[223]

[224]

27

Z(1020) 3tte] 228 el A 45 tlol J}o]Z 9 H o] H
2 ufF il FabaE G tholHAE & Y&l T3k

NE 2 EAS (emergency alert serv1ce) o] & A Z & ¢)el AT =X

o} .FSS9] =¥ 54L& pLS Hlo|E & A8z Aot} ars:

E —7}7‘ PLS tllo] B o] 114 a1 & ¢ &, FSS+= = tl|o] ¥

o _\,4»01 =2 ’jHEJ,Q_ 71-}_114_'

L5 d|o]¥ v}o] X9} & Fsli= PLS o] E] Alo] 2] Elo] ™ &

Zol| A Hlo]H gfo]Z &} &l Wahs= PLS o] E] {19

A (co-time)S B435H7] ¢ ¢ d o] 7 Al o] H(delay compensation,
AR E5,PLS, HolE] do]Z Bz ~EF 2 v A 58 L9

el 4] OFDM A &-2] ‘ﬂiﬂﬂ(actlve) FNe] ool uf=gd&}7] ¢35k A u] H (cell

mapper) 2 Z 2] FA] Q1 2]l ¥ (frequency interleaver)E 33 5= At}
ZAA I g = A w25 o] AlE oy A8 A st

el W ato] Fat tho|HAE & Al &S = vk =3k, 22 A IE g+

whd QoA H ol el o] 5= &) #8l v A H Al X (seed)

GAE o] -&81o] F 7l 9] 521221 OFDM Al & 2 -4 ¥1 OFDM Al & ¥ o] (pair,

el th-&-shs= o] B = OFDM A & shutel] tf-&-sf= dlolH o] t3l] & 213

2= 0]

(

> ot & Jm (K
mr N, Jzo ok
m1m1
3N W
>,

o
wf

[

(vt

=

-

= K

EmE

i
L

it
Ot
Lo
e d
oy [
>,
i

2ol N
>

T A
OHMﬁMﬂﬂﬁ U%W~Eﬂ%%%%éﬂﬂﬂ*@%%ﬂﬂﬂ
g gt R GHDL 2E2 :’Ei} ©@ 7} QIE] M-S 49} 5}aL, PAPR 74

A& 485t HFRFAUSE LS
AladE A E5104002 4 715 £ F 2l g
Al S (physical layer) A -19 ¥ AR E A 4] 5 )
s A 29" A Ri=PLS ol & £33
4] ©] o] (physical layer) Bl| o] E] 3}o] ol #] &8k 4=
tlo] &l += PLS1 tllo| & 3 PLS2 Ho] B &= A ¥t
PLS1 t]o] B = PLS2 Hlo| B & t] Y a}+= o] .8 g+ spahw| Bl RE of ] &}
Al Z=glol] gk 71 8 A RE st sl H Alo] =, 31, WS Zh=
T Yol A FSSE A% = PLS dlo] & o] A A 3ot} PLSI H o] B =
PLS2 to]E o] =4l 2 3w & 7Fs3HA sk o 844 g H E
L= 718 S 4 Ik Bl & Al gt PLS2 H o] B = H] o] § 3ol
Al w ol ¥ B 5 A A g PLS o8 & Wb FSSE A %% = PLS
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[225]

[226]

[227]

[228]

28

dolg o = HA o]t} PLS2 A 1d %2 PLS2 ~~ B €l (static, 4 4)
] o] B{ (PLS2- STAT do]l¥) 2 PLS2 t}o] 12l (dynamic, & &) ] ©] E(PLS2-DYN
doleHe] F+ &7 v g & ¢ 74 ") PLS2 2B El (static, 4 %)
dlol = =9 %1 “135 9] el o)Al & qk 2Bl Y (static, 78 21)Q1 PLS2 U] o] Bl o] a1
PLS2 t}o] 1} ® (dynamic, & 4]) ©lo] &= Z g Y vt} t}o] = (dynamic,
Ao 2 W3}sli= PLS2 H o] B o]t

PLS2 ©]o] ¥ = FIC_FLAG A E.& X313 4= 21t} FIC (Fast Information
Channel)< W2 AMH) 2~ 85 2 A1d 27 (fast service acquisition and channel
scanning)S 7}s 87| 8h= A2 -9 0] o (cross-layer) 4 B.E A 3171 9%
| t] Al o] E] = 2 9 (dedicated channel)©| T}, FIC_FLAG A H.i= 1H]| E 2] E =2 4
FIC((fast information channel, 225+ X 2 )7} & Z ¢ 150 A AFE-5 =4
o] F-E Yetdth sl o] gho] 12 A4 H W, FIC= & oA
ATk el B=o] gho] 002 A ¥, FICE A Zeglol A A E A
2 =} BICM £5(1010)> PLS Hlo]E] o] R 5 9% BICM £5& X3
ATh PLS tlo]E] 2] B3 & 9|3 BICM 552 PLS FEC Q1 7.0, ] E 1B 2] H,
2 Axddo)ld viH S 38 5=

PLS FEC 91 Z U] = PLS1 tlo|E] L PLS2 Hlo|HE ~a W EH 3] &
~APMEY,PLS B3 E ¢ L EYE BCH ZE=E o] &35to] 29 E5d 4
PLS 1,2 tlo] g ol &) 13 & #88}aL, BCH 9139 Fofl A|Z H|ES
2171 18 BCH Q12 /A4 = %“” 5, LDPC L EF o] §8o] Q3™ &
} | #138F LDPC 91329 &5, @ LDPC 3 2] ¥] 3 A E](puncturmg) BE&
o Ath. PLS1 Hlo] g o] thej M, Al &2 4F}) el &3 ¥ E7FLDPC
of] ¥ ¥l ©] /A (permutation) 2 <= Att.. H] E Q¥ 2] ¥ = 24212
! 32 ¥ PLS1 do] ¥ 3 PLS2 o] B & A e &far, 71 e glo] A

E Qe ¥ PLS1 Hlo] ¥ 2 PLS2 to| B & 71 2~d o] e wg &

L=
gom R md o o
rir ol ol ot 0"
E >tﬂj r>4 -1

2

rle
T
z

o0
mlo i

of A Aol whE ApA T WrE AR 2o o
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G2 APA T W A8 2ol T A1 44
3 A x = Aol AA o) | IE= =

& (synchronization & demodulation module), ¥ & A &
5 Apel] 8] A E Mu)| 27t HEE = vHolH E

| 3} 2& (frame parsing module), Y & A S E H|E ¢ o

et 5, d oo whe} Bl E g9 dolH &S A e etar, A%
A& i Fol g vujd & Adsta, IS FEl AE

sk ol & AA S Hvsd 2 Y329 25 (demapping & decoding

module), W& A& FA Aol ol A-8¥] = v gFE/AE A2 datbe]
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[230]

[231]

[232]

[233]

[234]

[235]

29
A& A sk &9 Z 2 A A (output processor) & T 7] H 2 Bl 9
HxH AERFEPLS 4 RE &5 Agst= A1dd vid BE (s1gnahng
decoding module)2 3513 4= v}, T Q] b BE, vl d yzd &
9 T2 A=A 2YY Uy RERLE 99 pLS toE = 01%3}04

VRS- R Y

Olo} BRI I Y & ”Uﬂﬁw} g o] A Ao e Bl 1E

& shrto] e qlel A3 ul =g = A} Pl o iﬂﬂ%‘d] Ax gt} =3

Zhol BFS) QUE W “155- 3ty o] H(NTIZI) 9 BF) QIE W 502
T} of 714 Zhzhe] Bl QIE glW 552 EFel J1E Y W 28] ] shto
Abgol s gt B9l QUE 2l®) “15F Wi o] BFS) QIE glW] E52 A2 &
N 5=2] XFECBLOCKS 2318 4= Q). drb4 o2 el) A &= ZH ¢
A3 77 o) o) HlolE] Tho] 3 to o] th e M = &% 2hg-E o gl

o o] A Ao whE B QlEH = ERAER I.d EF
A gjolr}, & g o] A Ao npE EQAEYR §-d E5 QH W=
2 H A XFECBLOCK-S B} QI 2| W 2g]e] 3l HA 4

7198haL, 5 H A XFECBLOCK-S t& &ef 7]
AH W E5 o] YA XFECBLOCKE
ojglolo| A, A& A WA Yo ZHE (7HY
LEZ O By upA ) YA 2] Wk s
-2 1] 9] XFECBLOCK 7l570l] AH#glo] 2417
RIS GAs7] Aal, EQ~Ed 89 &
o] g o] 3= B A XFECBLOCK-S E}S) QlE] &1 v 2
A5, 7] Sl bl wE e TRIE S EAdsHr] @
XFECBLOCK-& t}& XFECBLOCK 7H4& ¢Fol] 4F¢] = o} of 6&3}.

59T E g o] o Ao wp2 el Qe 2l 8] o] 2} ¥ (writing)
el 2 (PSR- BA=an k=4

S Eo] mAlE E5-2 TI W X2l o] =8| 2 o] ¥ o] (memory address
array)E WEF ™, 9] @ B0 Al 55-& ASe 7 /)Y TI 1FEel
&l 242 B 5D (virtual) FEC 5550 TI L& 9] 7 <ol 242 27 2 1717}
A A 9-9f golH (Writing) L9 # o] & eI

g o] o AAJofof) wE Z A QIH | H = 4l E # o]l o g3h+=
tlolH &oll 4]-&38t7] /g A e A= 25 AAdstr] 913 18
o =d 2 A o]lHE E3HE 7

5102 - o) o AA| ool whE el Al Q1E gl ol] £ 7} FFT

=of] whE HQl-PRBS A & o] ¥ ¢} A E-PRBS Al #l o] B = -4 &
A o =d 2~ Aol e o &5 tholol 1318 YR B o]t

(a)«= 8K FFT 2= T gt 1 E Wl o] =& 2~ A e o] H o 55
tholol191-& et AL, (b)7= 16K FFT E.=0f thgh Q1Ef 2 ®] oj =g
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[236]

[237]

[238]
[239]

[240]

[241]

[242]

[243]

30

A dl ol o] &5 tholo}18l& e AL, (¢)v= 32K FFT E.=0f th gk
AH W A=~ A o)y o &5 ool 1315 vhepdlT

OFDM Al & #llofe] digh Qe 2™ #4792 shte] JAE ™ AP =& o] &3
&3} o] Ay Ee} $-A, 3Fle]l OFDM A& Om,l ol A <1E] 8] d] = A&
7hs st dol e AR v Z2HEE o] &3 A)&1=0,..., Nsym-1 ol th3l Om,
=[xm,L0,...,xm,L,p,...,xm,],Ndata-1] 2 ] & T}, o] w] xm,L,p = mH A 3Z# ol A
1 1% OFDM A1 £-9] p H#)] Alo] i1, Ndata += H]°] ¥ A 2] 7j5=o] v}, |4l
Alzrd " Al E-of tff 3l Ndata = CFSS ©] a1, =3 d] o] o] o} &l] Ndata = Cdata
o] m, = ¢ 9] N x| Ao ths] Ndata = CFES ©]t}. &3k 18 ¢ 3 ¥ o] o] §
A& 1=0, ..., Nsym-1 °| 8] Pm,l =[vin,1,0,...,vm,| Ndata-1] & 4 2] ¥t}

OFDM A & sl of ol thal, QTEl2]W ¥ OFDM A& o o] 1= Z} sjo] 2] 31 W A
OFDM A £-oll &l vm,],Hi(p) = xm,L,p, p=0,...,Ndata-1 & 0] #] 31, Z} #Hj o] 2] F
H A OFDM A £l &l vmm,Lp = xm,L,Hi(p), p=0,...,Ndata-1 & 5] %It} o] u]
Hl(p) ¥ PRBS Al # o] ] H A B-PRBS Al o] E o] Alo] &8 AZE FhAHE
L ANE 7|HEo 8 A E QIE 2R of = o)t

A8 2/ A E
A2 Al rE ® w U A, AR 2 Tho] = U A of Ee] A o] A A
AHEAS wUA, AR AT A, B A5 9k, 2E T 1)
HAAIZE 9 Z2AAM, HAEHE a2l A, BRI 22 A A,
o) Zg|Alo)d ZEAA, A/V ZEAA, Hufo] 2 uf ] A, Hlo]E A

1] 2] 4 #o]o] =& (Physical Layer Module(s)) 2] 43} vb4 29 & 25} 0]
WE A ASE 4 2 AEstar o] 5 A PR skl 1 #] 4 go]o
I/F 252 A3 5 At

9] 214 ¢ o] I/F X-F (Physical Layer I/F Module(s))<> Physical layer Module &
T 58 AREREH P dolH 13S 53 4 Q. Edh 3 x4 o] o
= 5P dolE 19 58 574 2ol & £°] RS Frame, GSE %)

AE| /AR E 85 71 EE ¢ (Service/Content Acquisition Controller)+=

broadcast "2 /%= broadband A €& 53 AH| A~ ZEl= L o]} IH



WO 2017/007192 PCT/KR2016/007133
31

Al1g ™ oy 58 A3 Ao 52& a4 5 9]

[244] Q1] Yl A A~ A o] X5 (Internet Access Control Module(s))p— Broadband = 4 &
Egle] A A, Tl S8 B 53] 98 A7) B21S A0} 8 4 9l

[245] AlZ19 % t] =Y (Signaling Decoder) T broadcast | € &2 §3}o] & 55}

AadE ArE vadd 5 3l

[246] AR 2~ Al Zrd ¥ vl L] 4] (Service Slgnaling Manager)© IP t]©]E 13
TORERH MY 270 D M| /2= S AdEE A d Y R S5
J]r’\o] 2 A = A

[247] A 8] 22 7Fo] = w1 A (Service Guide Manager)+ IP H| o] ¥ 13 5o 2 H§
announcement “J H.& %3} 31 SG(Service Guide) database ¢ 3}, service
guide & A& = At}

[248] oA =g A o)A A1 ¥ vy A (App Signaling Manager) IP t] ] & “13%
TOE FH o ZgAold &5 o AHE A 1dE AR F5, 9] ¥

= A~
st = )

%
o

[249] AR A5 3FA (Alert Signaling Parser)™ IP H] o] E] 713 5 © 2 YL¥] alerting
AHAR A addy YR 22 a4, B35 )

[250] B} Y] Al & 3}A (Targeting Signaling Parser)+ IP B o] ¥ 131 5o 2 H§
AU 2~/Z R = AR1s) S22 A dE Al adE AR 5 2 9], A s
ot} el e E AS g A E A 1YY AR E PR LR AE
Z ]

@t = ol
[251] ~E g vlr]o] QA (Streaming Media Engine)-> IP ] B 713! 5 o & HF
ANV Z2EFWL 3 9] o/mt] ¢ HolE 2% 2 v]mdd s 4= 9l
[252] H A A ZE ol Efﬁ J] 4] (Non-real time File Processor)= IP |08 18] 5o 2
Bl NRT H]©o| ] 2 application & 3t FEf tolH =5 L =y, &S
3)

[253] ANX G E A A2 10] 4 (Component Synchronizer) ™ Z~E 2] QT Q/H| ] &
tlo] B % NRT H|o|H T2 FHl= 2 A8 25 578 4 3

[254] B} Y] 32 2 M| 4| (Targeting Processor)+= B} ® 21 & JpA| 258 =218
BHAE Als1d g Hlo B ol 7] & ko] AH| /Rl =] R 3 A A4k
A Aok

[255] o Z & Al o] A 2 A A (App Processor) = application dd AR L oggae 3
application B X t] =& # o] spebu|H A2l o 9l

[256] A/V 2 AX (A/IV Processor)™= H % ¥ audio 2 video data, application
Holg 5& 7|gto s oryemt]e dud I 52 e 4

[257] ] vlo] 2~ w1 A (Device Manager)© 2] x| ¢}2] 174 2 glo] ¥ gk
A AT g Ak g Yubo] 2 vy A = AE THs g 9 - g A] o
FIHAY AN 7B A 5 5 A ol thEE #e] SAhE A A ol

[258] tlo] g Aloj® @ AF YA )4 FH (Data Sharing & Comm.)- dfo] H ] =
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[259]
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=
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b ulol] uhef
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3 (Adaptive)

[e)

Bl = A&
[e}

=N
X_Jl
FAITH ml Ty of A u) 2 Al

Sl
T

A
2ujo| 7} o]

T .

T

E
GEo)
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5

DASH 7| HF
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p=1
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LI
EE=
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1=
gisd

]

=l
7]Hko 2 AH] 2

EL
, BT A
T = =] -
R g
=0
=2 =

A
| et t] o] ¥

EERGIE

A3 1 A vl ulo] 2 (Companion device(s))
9] 2.5 (External Management)
w Bbel] o] B 7} g & ¥ 4L o]
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[260]
[261]
[262]
[263]
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=
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=
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of A 784 78 B
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Eoll thgt vjriof s o] A,

DASH A2 E 2] A A] ©£i= MPEG MMT ol A

tel, o] & 7Rko =

T .

T
S

j
—

}

5

of o

3
=)

[e)

=

=

=

)

[e)

=

ISOBMFF
MPU A A Al o],

[e]
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[267]

[268]

[269]

[270]

[271]

[272]

[273]

[274]

[275]

[276]

[277]

A &5k

ATt

LA A Al dol] ubE DASH 7|9 233 2E ™ Bl HTTP A H 9}
DASH S ¢}o] A E ho] 5218 7[%3lal . %1714 DASH (Dynamic Adaptive
Streaming over HTTP) &=, HTTP 7|{F 458 ~E g & x|l s}7] 913+
EREZZA HES A St e} X o E ~EYY S XY T o]
et AV T HIE A o] F7glol Al ATk

W% DASH Z¢}o]1E= MPD & €58 5 3t} MPD = HTTP A B 5 9]
A0 2= 322 o]t 23] kel 4 9leh MPD 3= A% 8 Sl ] LA ool
upe} A 5 vl DASH S efo]| A E = MPD of| 7|53 Al 1HE 9] 5
HARE ol &l AHE G HAINEES 23T 5 At o714 o] £3&
HIES) 2 Al S wd sl 598 5 3l

DASH e}l A EE &g AIHES ﬂgﬁi T, ol = mlT o] dlzlelA
Qe sfe] shele] o 22| 8 4 Gle. DASH Zehol ol == A4 Al¢L B/
HEN 4% 5o ANEeR wstel, Aad AINES 24, 58 &
%) THAdaptive Streaming). ©] & 3l AR E7} ZF7glo] A= 4~ )

MPD (Media Presentation Description) ©= DASH & &}o]| A E 2 slo]
AIRES T4 02 853 7 s ar] A 4 AR E 236t
gdZA XML JH 2 £l 2 5= lth. o] MPD = A Al o< ufe} 7 < gF MPD
94’ 7L_‘ T )\ q

DASH EE}O] A E 7 E = 2(DASH Client Controller) = U/ E 9] = 43S
HHdstol MPD R/E= AT EES @ 8= AWMES AT 5= do) =
AEZHE 589 AR E Vo] Xl 55 Wit S5l ] A3 = A =S

Ao} 3t 2= o)},

w
BL

00 ;940

A mﬂ
4y 1

MPD Z}A (Parser) += € 5§ MPD & &A1&
DASH E&}o|AE A Eiﬂi =R HIIHE
/\gﬂ &l 2= o) 74]

T
MIHE J‘r/\ﬂ(Parser) = ﬂgﬁi MIHEE AAXZEO R 343 4= Qo)
AT Ee] £3¥ JRE wet vt A3l 54 Wi 5852 54 2&
LR

HTTP & &}9] OdEt 2 83 MPD %/H= AT E & HTTP A H{ol] 243
4= Tk TS HTTP E o] A E= AW 2 2E 853 MPD /%=
AIZITAEES MPD 3hA = Al IR E ap 2 dded 5= 9

1] t] o] ¢l 2l (Media Engine) <= M| -1 Eof] E35l¥ njt]o] ¢ O] E] & o] &3}
AREES shH Aol TAIE 4 ). o] W, MPD o] AR.E0] &84 + Ut

L1322 o] A A upE A7) 9] S8 tholo] 18-S EA| g
s wole).

SAE A Ao ol whE =A17]= F Y (Tuner), 3 A A #lo]o] HEE
(Physical Layer Controller), 3 X] Z 32 2| ¢] 3}A4] (Physical Frame Parser), @ =1

F
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[278]

[279]

[280]

[281]

[282]

[283]

34

dlo]o] g Q) X Z M| A (Link Layer Frame Processor), IP/UDP t] o] B 13} & ]
(IP/UDP Datagram Filter), DTV Z1 E& <l %1 (DTV Control Engine), ROUTE
Z}o] A E (Route Client), M| -1 E ¥ 3 71 E & (Segment Buffer Control), MMT
o] 1 E (MMT Client), MPU &] 71 E 2] 41 (MPU reconstruction), 7] t] ©]
3 2 M| A (Media Processor), A “1'9 ¥ 314 (Signaling Parser), DASH £ 2}0] A E
(DASH Client), ISO BMFF 3}4 (ISO BMFF Parser), 7| t] ] T] ZT] (Media
Decoder) 2/%3= HTTP & Al 2~ E2}o| 9 E (HTTP Access Client) & ¥ 3§13k 4=
At FA71 9] 2 Al E = (block)E 2 SH=90] 1 LR A A 4= 3L

Tuneri= A4 34 W& A 9 & Zato] W A E 74 H Agstal ol & A4 gl
& Ell (Physical Frame &)= ¥ 33 4= 21T}, Physical Layer Controlleri=
T8 a1 A) 8= W Al 9] RF 4 B 52 ©]-83+%] Tuner, Physical Frame
Parser 2] & 25 Al o3 4= 31T}, Physical Frame Parseri= <41 %! Physical
Frame< I}/ 6}l o] ¢} I Z 2 M4 2 F-5}9] Link Layer Frame 52 853
T A

Link Layer Frame Processort Link Layer Frame © = ¥ Link Layer signaling
o= 953714 1P/UDP Hlo| Bl 18] & 538ta ddd dA4kg AT 5 9l
IP/UDP Datagram Filteri= =21 ¥ IP/UDP H|o| ¥ 13 &2 %8 &4 IP/UDP
oy 132 HE P 4= )} DTV Control Engine- 7} -4 {12]
el so) 22 T ehe] shebulE Sol A Fo 2 FAo] B2 Alo]

o)
DA

ot

A~
T

Route Client= 2 A F @ B Al E 7] 58 %] 218} ROUTE (Real-Time Object
Delivery over Unidirectional Transport) 3] %! 2 A 2] 5}aL o] &] s Fl && 75 &
A 2] 8Fe] 3} o] /4d-2] ISOBMFF (ISO Base Media File Format) S H 2 E &
218k 9= 91t} Segment Buffer Controli= Route Client$} Dash Client 7F2]

M ZIHE (segment) A5 A AT HHE Aojad 4= Q)

MMT Client= A A 7F . B A E A58 X 5= MMT (MPEG Media
Transport) & L2 EF ) 7l& A star of2] 7l & =5 2 A 4= v
MPU reconstructioni= MMTP 2| % © 2 5| MPU (Media Processing Unit)&-

A A1 9= T} Media Processor= Al -4 ¥ MPUE =433l HE & 5=
Signaling Parseri= DTV W< A H] 2> & A 19 ¥ (Link Layer/ Service Layer
Signaling) 85 3 9} 3ar o] & 7Rk o 2 A Y 9 52 WA B/E= AT

At o] AL Bg A A2, AR dPE AlIE " e A9 S 5

DASH Client>= /\E]}\]7]— /\EF/]UI 19_ XJP_XJ /\EF/]UI :ﬂ—aﬂ Oﬂ/\]- 1:11 _@'1_5111;_]
DASH Segment 5-& # 2] & 4> 91 t}. ISO BMFF Parser+= ISO BMFF
SLEAEZRE QUMY 4 tolel 2 #d sy 5& 5 T U
Media Decoderi= 41 ¥l audio % video datas decoding /5= presentation
A d]e 4= QT HTTP Access Client:= HTTP A 2418 &4 AHE 2 A3l
e g S AT 5 Ut
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[284]
[285]

[286]

[287]

[288]

[289]

[290]

[291]

[292]

[293]

[294]

35

el ahe v clo] stele] FaT AlE
59l Ht]o] HolEl & A4 etaL AEstr] Hsted,
el o] Aol = drh A Aol whet & i o] m o
<2 ISO BMFF (ISO base media file format) & 7| ¥k o 2%t 9} ] ¥ o8- 712

[e)
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fo b
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ofl
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o 7
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Wol G2 e o] 79l S o] il o] el MaE ER 4
M2 (box) 3= Wl el 0] o] ] Bz vl vlo] wjo|ele] gl gl et

'é‘j]—gkz];ﬂo]]ﬂ LHZ] O]:]x—ﬂEEZ,:Ol .tﬂ-/\‘;g %X_—]l

= 1% 4 v, ofo] uhe} Ho] Bl o) 37 5o] vrle] shale) vl
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of dlol8 o A7 By Aol A3 FuiE = A & 5= vk 3
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N r

s
shel &, A& 7L wl el o] 7Rl 20] B4 H 0 o] H3h 5, vl o]
A Zebe=d 9o fol3 2= 7HE 4 Q)

Eowg o uhE vl o] 3 ftyp ¥F2, moov B~ 2/HE = mdat B A E
5

N ml o] spalel ot sl Ebe) HEi= S 3A
O typ U212 A5 vl Elo] el wlelo] dlo]elel

ok H 5715 fyp ¥HaE At 8
o]

stedel vielo) dol o) s e

tol 8 & 2 &st= 8 = AT moov B2 B.E W EL H OB E& 9§
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EA% 49
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59

trak ¥} 2~(E 2 uh o)z 3 )Tl o] dlol el o] Edo] B YR E ATH 5
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[296]

[297]

[298]

[299]

[300]

[301]

[302]

[303]

[304]

36

3E9be 9 Atk tkhd HF223= trak Hh27F U ERY = sl E o] T AR E
EDFE o AUt tkhd BE 5= w T E o] A AZE HAA L, B A E A 54
ARE ¥ 5=

mvex BF (58] o] 2HlE k)= gl v of s}l ol $-< 3k moof BF27F
Ag T UTS AT 5 A 5 Bl RE VYo AEES 4] AsA,
moof B} =5 o] 27 ¥ ofopdt 4= 9]

o) i mv]o] 9, A dof) Wl HErfe] T IHER
L o A = A TH(t14010). ©] & S8l vv o] dpelo] B3 o] A H A A4
= At} vt o] 3 o] vjt]o] tlo] e E(mdat B} ~)S HU e TP I ER

Urﬁoix AL, Zhzke] e 1R E 1= moof MF2= 9} U o] X mdat W25 (et
ATH A Aol e} TP THE ES S-8517] el A= ftyp ¥H2 E/HEE moov
wiol 0o 4 ook

moof HF (8] T 1A E dh2y= s | r A E o] vjv]of o] g o o §
W€} H]o] B & A 33 4 Y} moof W= S T 1 E o] wgld o] #H
WAE T A AT e Uk

mdat 5-2-(0] €] o] ol E] HE2)i= A1 & vhsk o] 214 v]r]of Hlo|e] %
T3 5 9k of mdat 123 Z171e] S5 o) 1l ol ez v oo
HolEl S o] v To] MEEL I 5 9l

A Al of o] w2} A %3 moof BF 2= mfhd B~ Z/HE = traf B2 58 319
s U 5 S
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[305]

[306]

[307]

[308]

[309]

[310]

[311]

[312]

37

e 5= Utk qrun W= v U] A EE V)gk 2], AN A B3 e
ARE 3z

A% vr)e} 5 YA vtlo] Bele Y IHEEL AIVESR
A Ho] AFE 7 Ak NI Ed = %713} Al 71 E(initialization segment)
/= v v] o] M1 E(media segment) 7} & 5~ AT}

AL A AT (114020) 0] D&, v| Tl o] dlo| Bl = A ¢l it W v o] v] s o

Z71shel AAE AR T X3 v %%ﬁuw+ﬂ4m°]%%
HAed 271 AR Ed e 5= ot 278 Al E= H g fryp W
/= moov W AE EFHEE 4= Qlt)

AR A (11403009 AL 2, s T INES 2 sk gdd 4

EREE

(13 o)
= PA
% Qleh, s, w e o)

M IR E = <3 moof BF 2 W/HE=
MIHE= styp 9h2 Q/E=sidx A5 o] 288 4 9loh
=

S Eo] vjvof HolHE
s IRE] e,

sidx HF (A IR E
U= ARE AT 7 At ol & S8 ald £ 28 T 1HE7F H i A
Y IIAERIX 7L A A= 4 vt

A AT o of] u}2h(t14040) ssix ¥F 227t o] E3HE 4= =), ssix S (A B
ATIHE Qe 2~ k2= Al TTHEZE B AW ER o] vy o] %] &= 7 -9-0
R, T AAE ATHES QP A5 UEl = JHE AT 9

Htjo] gtd Wol wkAaE2 A E A A 4)(114050) 9 - Wk LHZ] 5
Hl 2~ (FullBox) ﬁﬂ]% ZIdto 5 o] 4E AR ELS ¥ 4= Q) 9
2] of ol A size B =, largesize B == 8| & dhho] ol & vlolE @ o7
uebd 5= Slok. version B #F Hhs ] B A1e e 5= AT type
A= ajd 2o 5]l A A EAE YEbd = vt flags B=+= W
o) A S TS vEE g v

T 157 B ol A A Al gof whE ALt (color space)oll o g AFH)F ¥
AR A AS vebd ot S A S 9 8 A E = A e R
e 2 AMgEo] argE 4 ok AAE, T A1 &34 (Compatibility of
design)©] a12]d = vk A G R= vjv]o] IR E] o gt v A}l S8 &
7hA oF sk, YAkl Tk o) & s A A BIF B MR e
of Ze] Aol el thall o] 2] Blo]% FFAem ALEE U= SR
AolE 4= 9l Z A9 T3AL A AR T3 A o2 G- (single
1mplementat1on)ﬂ A, S A A BIF R0 o] ] A o] A Eoll i) & 3
A8 7 e et Aok AR, 9l E 9 AIQ1A] (visibility of tex)©]
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[314]
[315]

38

e 4 QAT AT A Ho] F Pt o] APAY L ATE A4 ek Aol
o3t vl )& 29 4= glojof ar}. AlH 2 7215} (personalization) 7} 312 €
2= 91T}, Ak A W= AE Ao DA (setting)ol] 7] Z5Ho] Apre] 24 o] 2 =
ZE /\}o]z }\ﬂ/\]— S8 e &4 o] HAE 4= 9) o] ] gt 212 AlslEo

71Z28to] g o A= Wb Al 2 ES 98 A A RE A7) 9 @
TTMLE] 3t &5 <1 SMPTE-TT (society of motion picture and television engineers
(SMPTE) timed text) & AF-&-8h= A2 Al eker 4= v}t A A B = 29
€2 ek ol g}, At Bl e 2 9)ah el o B & T E3He 4 Q)
b2 3= TTML ol A s ekt o] €] 5 S7hale] Aiekahiz A1 e ol
ol A gkt ol el gk wl e tlo] Bl = A}t o] A1 & gk AR, A4
AL} A o (user contro)E 9] F 4 W, Apure] L] Al e o] A Elo]T AW E
E 4 ATk AT A9 03 R AT ALl oo ol g A
2~ 3| ©] 2~ (intended color space), 3D A M EE AR A~ F5H ARE L
ANTE APEFe] ARS8 Ao & 913 A H = Aol T g AR8-A| A o] 7} 7FE g
745, AF4F <4 9 (caption regions) ] AFo] = Wl el A W o] (variation)E 5] -85} 7]
946} ZJEE EsLaL 2= o];} =3k x}nl,] Ja]xi Eﬂo]/\ﬂ E}o]ul ZJE‘——

=z Al g el el 715 A4 (anchor time)S WHEFE 4= QAT

QMelt] = A e] 23| o] 2 (intended color space)l| o ¢+ A KB = o} -2
BIE AT 4 Aok A= A 25 o) 2253= A A ZFR)7}F sSRGB (standard
RGB) 9|9 & M3 H& AR 7 =5 ghrf. It = A 2] o] 24

gk g Bo= Ap) gl ng}qoggg%;}&]l%ﬂg Holshi= AR E

TA S = vk 7] 2 o o o] A foreground R background 9
Aol thsl ZH2k g old o vk QI'lY = Ae] Ado] 2o the R E
Aolst= W F 7HA7E S 7 vk AA R, 7S] HEE A ek

ol F& 7= Wi olth o & £9] BT. 2020, DCI-P39} #o| 7]<Eof g o] ¥
A3k o] F& wetH o) Bl Woll A 7] st 5= vk Al E Ble) o),

A Zkel] o) gt wE} dlo| B 7} “BT709” iz “BT2020" 5 7|4 8)= 4 ¢, A&7t

BT709 3= BT2020°1 thaf o] v] A olw A&7k =25 0] A5t R 2H

o] &% 4 Qth ol & Eof wEtd o] E el BT709 7} 7] <%l 7 -9-, xRed, yRed,
xGreen, yGreen, xBlue, yBlue, xWhite, yWhite = Z}Z}+ 6400, 3300, 3000, 6000,
1500, 600, 3127, 32909] 4L 7Ha 4= At} A &, o] 2ufo]2~9f A2+ red,
green, blue, & white 31 E &] CIExy coordinate2 %% 71&d =54 Qlt}. o]
HI—HJO }\ﬂilﬂ,] —Laﬂ}q 3l 71422 93k Bo) AulkA Q] Z]jgﬂc}lﬂéo] 2 =

AT E=AE 218 2o A xRed, yRed, xGreen, yGreen xBlue, yBlue, xWhite,
yWhite = A ¢] 23] o] 29} 7+ red, green, blue, ¥ white 321 E 2] CIExy
coordinate®] 2 #] X9 2] 10000 v} & Lo = e A 4= 9

S 162 2 g ol A AAlofol upE A} 2ol tf 3 v EHH o] Bl & W ERd
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EHo|t At o) Ado] 2of g B 31|, 43 foreground F
background®] A2 7]<28}7] H OH AN gt (color extension)®l] T &t
HEtd o8 7F 7k g ol O] G- HlH = Al Zuo] 20 Tk
A Hi= §H| E o] -8 ¥ g3 4~ ME} foreground ©f| th &k A &4 A H =
HEFH o 8] Wl A tesicolorExt & o] o= vt A2l GEE 9l&l 8 v E
o]/go] AFE-5 = -9, tts:colorExt A ET] {H-E= 54 ¢ X & o] F(flow) ¥ =
ZIR Eof of&] A== 9= - vk=9] foreground colorE 4 9] 5}7] ¢ 3l
A& 4= 1T, (tts:colorExt This attribute is used to is used to specify a property that
defines the foreground color of marks associated with an area generated by content

flowed into a region when more than 8 bits are used for color.) tts:colorExt] ¥ 3=

<colorExt>°l] ]3] 2] & 4= 9l o, A&t/ spano| 2 5= AT} background
of tf g A& A = webe] o] B W]l A] tts:backgroundColorExt = 74 2] 4=
AT}, o] o] E¥]H-E1= sRGB ©] 9] 9] th2 Mg 3to] 487he 3 4, o
doje] W1eb e Aol 2 Aelal7] 98] AL H AL, i oW Qdejo
ol&(flow)¥] = A HEol o] YA ¥ = area] W1chE-= Aol & A4 ol61V]
3l A8 5= 21T}, (ts:backgroundColorExt This attribute is used to specify a
property that defines the background color of a region or an area generated by content
flowed into a region when other color space rather than SRGB color space is
applicable.) tts: backgroundColorExt 2] ™ 3= <colorExt>¢l| 9] &l A o] = =
N0 AL A4S body, div, p, region, span ©] 2 4= AT} = sfeke] A H
<colorExt>+= A 2ol 2-§-¥ = *””9] U E e ZF e, 1 A7)
w2} r-value, g-value, b-value 2/ a-value s YERE 4= )

[316]

[317] L 17& E g o] A AA oo e A} A EH AXEE 9%
et ol Bl & Wttt 259 M EE Y H= A A7 o gk 29 F
7.7} (intended scroll effect)l] T3t ] A2 HH S A3 4= Qv}. 2 E5H
MIEE AR=2AA AU Reg] @ A28 g5 Y3 AR E 2313t =
At A7 A FH ol o] A Al o] A s 1 2 E A 7 sk A 2 &
At e 2 2 E v aE g o)shis A n e ¢ ATk AHre] 2959
MNEEE Yt vEldolH = 235 WaF 9 A9 59 Yamount)S 7] =8 -
At A7NA 2AFe] e A = A G9r A O‘E} S A
et G Aol AA 2 HaEe o] ¥ = A YER AL, = shek2 AFE
H etel] o] Bl & WEbA T At wiErEH o]l o M = 2 E 1’4 aﬂ’ﬂoﬂ o &
bottom2top= g 2 3FaL o, 2T F 9] S line 122 Aol &}ar )t} whelA
Apepel] th et 2 F 0] - 1= A4, AFH2 line 1 4 ofefoll A & Wk
(bottom to top) & & =~ F= 4= It} A9} vl d] o] E] = 00:00:00 +-E] 00:00:08
7FA] “The snow glows white on the mountain”, 00:00:04 %€ 00:00:12 7}4] “not a
footprint to be seen”, 00:00:08 €] 00:00:16 7} #] "A kingdom of isolation and it
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[318]
[319]

[320]

[321]

[322]

[323]
[324]

40

looks like Queen”©] Y =& # o] E & 7 &3taL v} whebA] = gl A H
npe} ol Osol| A 4s7FA] = A1 AP} & o of] 3) 2] 22l 32 “The snow glows white
on the mountain””7} U] 22 & | o] ¥ 31, 4s-F| 857} %] = “The snow glows white on
the mountain” 2 “not a footprint to be seen””7} t] =5 8| o] & 4= )T}, 3} 8s0f] A
1257} 4] &= “not a footprint to be seen” 2 “A kingdom of isolation and it looks like
Queen”©] Tt~ Ed o] 4= It} £ 3] 8s ol A &= Al 7] “A kingdom of isolation
and it looks like Queen” 3| &) L 7} 75| g A5 WheF 2 A5 ko
gk A B ol 7] Z5te] of ol A & WEFS = | lineo] 2F4E 5 AT
Aupd o7 o)A A1 9] 3l & 22 32 <1 “The snow glows white on the mountain”7}
A1 Ay o Fol| A AAE ofE o

5182 E el A AAfoo] g Al A EY AXEES 9%

el o] 8] & YJERI L tts:scrollDirection A} o5 & ] ol] A z} 1t Al gl E 2]
25 W Ao AAaES V= F Aok 1 3 <scrollDirection>9]]
o8 e E 4= 1.2, “Top2Bottom”, “Bottom2Top”, “Left2Right”,
“Right2Left” 9] 3t-& 714 = ATt Top2Bottom | 7 -5~ A 2~ 5 Wak2
Aol A ofef = Aol 4= 1.2, Bottom2Top 2] 7 -7~ o}t oll M A =,
Left2Right®] 7 -§- Foll A -2, Right2Left2] 2§ $-ol A =2 Aol = 4= At}
tts:scrollDirection®] 2]-8&" )= 22} & & Z Aol thaf 284 5 ot

tts:scrollType-S A= G & ol A AR ES] 2~ 5 B Y& G o5t
LAa5S7lwd g Ak I 32 <scrollType>©ll ol &l 32 = 1o,
A EE = @9 7 line 1] 5= pixel IA1 & YEd 5= 91, 2 F 5 &
el 5 sk ]/\ﬂ T T} =, scrollType©] Line 1 {1 4 -9, =75 BFY =
line H = 1 line ¥ 2459 & Wb 5= Itk dts: scrollType®] 4]-8WH 9 +=

et g o A Aol el 482 = A

tts:scrollSpeed= A G Yol A I ES] 258 AF 5 A os)e
LAES 7= 4 A0 I 32 < scrollSpeed>©ll 2] 8l = = ) o,
255 2925 257 A Ae7A o] 292 B3 5 . us:
scrollSpeed2] 287 &= A2 4o AA el 484 5

2AE WS A E B Y2 B shdel] Al E vhe} o] ts:Scroll U o] A
Z}+7} <scrollDirection>¥} <scrollType>Z 4 7] 42l = 5 g}

2

£ 193 2 Wi} 9 A o] we Avke] 3p AT E G RE epac,
Aputo] o) 3D A EE A 8= A A 22 se] 3D u] ] @ Aol 714
F9= A3 AAAAL = QA S Aol i v Al E Y H A= 3D

A E] thef] A8 4= vt A vge| o] g o] ¥ 3D MEE JH =
A Qo] YA g Ve o vk 2 #5o) SA[E ukel 3Eo)
2t 4 9 (caption region)> Wl 223} 2] B] gho] A o] ¥ A] 9= 7 -F-, screen plane©l]
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[325]

[326]
[327]

[328]

[329]
[330]

41

&l F5F= zero dispairy SR ol AX S 5= At SFA|RE &} o Ao o gF
s g gho] wetel ol ¥ el 7]=¥ 7%, vl =3 2] e st B 245
5% 4 depth value®l] whe} A9} o 92 579 depthol] ¥ x]8kar &2 5= St
Positive disparity #k-& 7FA13= 75 sl & A B 2 E &2 Q1 screen plane K.t}
&l A 9= 9) o HEt] 2 negative disparity 4k 7F4] = 74 -9- screen plance
B} ep&ol] f{A)e = ol

o714, At o o of ] ~ s el ] W71 3 A E] A (percentage) X O =
71w H = 5, Had g B HaEdeld olv A 9] 72 &5 (width
resolution)©l] 2]<E3F 5= Avt. W Ete] o] B W 9] ws:disparity = A4 @G o2
o] F5h= TR E] ofsf AdE FE A E Ao v 23y A RE
Aol 84 E 7148 4 U}, (This attribute is used to specify a property that
defines the disparity (offset) value between the corresponding closed captions
associated with an area generated by content flowed into a region.) tts:disparity <=
ttm:disparity, ttp:disparity 2.2 7]% 2 45 9l 9| tts:zIndexExtE 53l z =
Wakel ghom Aeold e vk A vk} o] us:disparity = U7 2 A
<disparity>5 7F2 4= T}, < disparity >i= 2272} gk H5= percentage %k 2.2
o5 4 Q.

520 o v & A Ao wpE Aol 3D M EE A B E YT
gk vk} o] pete] v 23 e B A Bi= ttsizlndexExtE B3 A =
Alad g 7 ok B9 J5e) = vke) 2o tsizindex A EHEE 54
Gole] v 2o 2B, 5 2.5 S ook R /] E] Slef Aed 5
AT}, tts:zIndex o] E F/H‘%Et W52 M A8k <disparity> 452 7HE = 9l o,
o sl A= 4 At = -5 A A B ol A ts:disparity 7} A8
A2 herat,

IF

tts:disparity+= 2} G HE 484 4 Aot = H 9k} o] region id 18 2
% el thall A ts:disparity+= 0.2 = A A E o A2, region id 2-& 2= G <9l
3] A tts:disparity+= -10% 2.2 442 4= At} whelA region id 18 2H= & & ol
] 2= &9 o] 5= 3 2] 12 32 “I passed by his garden, and marked, with one eye,
How the Owl and the Panther were sharing a pie.”+= 3l & &4 & ol T] 23] 2] ¥] 00]
A& T2 gero dispairy 2 U] 2=&d| o] E 4= 9o}, 3 region id 25 2E= 4 9 ol
U] 2= &9 o] 5= 3l &] 12| 3 “The Panther took pie-crust, and gravy, and meat,
While the Owl had the dish as its share of the treat.”= 3] & & ol tv] ~3) & E]
-10%7F A& ¥ =2 g 7R 352 10%°l sl F ki atvkE 29
= @9 (screen plane) 2. 2B ol vl AEd o) E 4= 9l

5212 2 o] o AAfdof] whE Aupe] ZajAl e o] A el 3 Al
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[331]

[332]

[333]

[334]

[335]
[336]

[337]
[338]

42

AR RES A B v r]of sk Aupe] B 512 918 el Ale] o] A Eho] ™

A
AE 4
olo
o)

WA FJAEZ 7= 5 vk 53] SMPTE-TTC
(media)7} & 5= AT}, o714 EFY wlo] 2~ 9] “smpte” F “clock”’+= AME ¥ 4] &
T Atk 5= Aehol] Al npef o] Alghel] thEk A W, <time
expression>< offset-time “=5= clock- time ©] 2 = )T}, offset-time©] A}-&% =
739, 1 E (metric)= ) (tick, o] H 7 Atk ZHS] HolE=EHE
Aol A &= 7930 fps7F 2 4 Ut

TFoF <time expression>©] clock-time-& A}F-8-3}A U, tick metric S AF-8-3H4] &
offset-time& AF&8= 74 -1, Z Al H o] A B9 M2 U3 o] Jold
A

M = referenceBegin + 3600 * hours + 60 * minutes + seconds + ((frames +
(subFrames / subFrameRate)) / effectiveFrameRate)

o] 7] A referenceBegin-< 7}°¢ 7F7ko] 91 2|8k % 7] B} 71 Bl ©] H(the nearest
ancestor time container)”7} 3 & 2 (parallel, par) ®=3= A @2 (sequential, seq)
Al E & AFGBE A of o et AAE 5= ol vkek s d o) Ay =
prior sibling timed element”7} <& 2| 5} 4] ¢8-& 7 -5-9] Al o], referenceBegin->
74 7hkel 1A § 271 Bhg) A E o1 o] A[2F o) T g-8h= w v o Bl Y
T AT == o] BFY 71 E| ©] Y 7} Root Temporal Extent S1 73 -5-¢ =
referenceBegint™ 0 5= AT 18 A & 75, =, A # o] AL prior sibling
timed element”} <& A 8= 7 9-, referenceBegini= immediate prior sibling timed
element®] BE]H = (active end)ol] TH-&3F= 1 t]o] EFI Y 4= )T} hours,
minutes, seconds, frames, subFrames 7 3 W1 E &-2 <time expression> W] ol 3l &
Feo] EAStE A A8E 5 o, EAEHA = A0 AAE
%) T}, subFrameRate = ttp:subFrameRate parameter2] 7| 2Hg gho| ™,
effectiveFrameRate (in frames per second) <= frameRate * frameRateMultipler =
A4k 4 1T}, frameRate = ttp:frameRate parameter®] 7| 42HE Zho] o)
frameRateMultipler 3= ttp:frameRateMultiplier parameter2] Z|4FE Ztol o},

T2 A Al o 2 4, <time expression>©] tick metrice AF-83} = offset-time-e
AbgSh= A5, ZelAlEH o) A Bl M v 3 o) Aol 4 vt

M = referenceBegin + ticks / tickRate

o] 7] A referenceBegini= 7% % ¢ vl 2} 2+ O ticksT <time expression>©| 4|
7% 2k 2. 3 tickRate = ttp:tickRate parameter] AlAHE gkaf 2o},

5222+ 2 g o A AAlofol uhE Aol 2 Al H ol FF B JRE
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[339]
[340]

[341]

[342]
[343]

43

L EFA T o] H SHof A referenceBegin-= 2] Al H o] A J A EFSIE 91|
ATt Ze Al o)A PA BH )& TIMLW oA Al-1E & 4=
ttp:presentationAnchorTime "=3= ttm:presentationAnchorTime-> T H E
Q¥ 2] Tl o A Bl o] A RS 7 sk o B HES R 4
|
=

ot

A~
T

Q). ZelAelo)d A Bl e Aukat ohE vr]of glo] e she] 713t
A 5 Qo A% d e el A Bkl & 4leh 317 AL§ o] 2t A
o e o] T2 Eeo] A it o8 4 ek Zellel o] 4 B

Bl & 7] ol W2 A 38F <time expression> W2 & A8 4 Q)

523 5 24= 0 o] A Aol whE ApEpel] thEk Al e o] A P A
B} = ISOBMFFE o] &35} Al-1d & shi= W& WEbdth a3 ol A
Aol 37 Bt A4 B= TIML Woll A g7l A5 o, & A ool
w27 ISOBMFF2] 54 box Woll A A Z1E Y2 o= et S=r ol A
composition_time_offset=> E & = FH| T THE Yo MEF Foll A 7H
2 e Al o] A Bhgl o] ZejAlH ol 5 FAE V=T T A

(composition_time_offset : specifies presentation time offset of earliest presentation

=

time of any sample in movie fragment or track) 5= 23] A € v} 2ol
composition_time_offset> E 2 3| T] ¥} (tkhd), E & O’iEﬂE Hk 2 (trex), E
I Y IHE &) gk (tfhd)°1 JGPQOJ AEE ¢ . HE3F tthd ©f) o) &+
(f_flag7} 7F4 2. =2 A old 5= gl.e v, 0x000004 %}3 zhE A9 sl B
composition_time_offset g B.7} & A 3h& Vel 4 )

5 5 240 A wpef o], compositlon_tlme_offset—o— AIRE QQdl~

2k (sid) 2 28 A w2 (qun)ol 5 47 23HE 0] A5E 5= ok 3 qun
off th et tr_flagZ7} 74 0.2 g2l E 4= 9) .2, 0x000008 4LS 2= A5 3l <

E 2 9] composition_time_offset A H.7} &A1 g2 Ve = T}

5% B9l o A o] uhE Aol B A AW I HRE
HERAT, SAUY G G A AAR ol Gl el ol
2} el o] Anjr} A= o) 5

o of XJEE o]go}oq A uk oggjﬂo o
ZAdE ey = HEE AT 5 U+ 47}0u} R e
SHAlo] th et A R = AlE 7HY Fa (product placement advertisement, PPL)Z
Rosl7] 98 9o 82 Abgd o Aok 2AAE G GR= A Aol
el sEE ~AYY HAHES St E 84S V]« Ut 2AIYH 99
Fe D e, eYAd 79k A
L= A, ttpiregionScaleDirection = A ¢ & ©
2] 3t 4= 1t} tip:regionScaleDirection £ A}9} ¢ & <]
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[344]

[345]

[346]
[347]

[348]

[349]

[350]

44

AL Wakol t gk A B.3= tis:regionScaleDirection HE1=
ttm:regionScaleDirections ©]-83}o] A2 2 -5 T} tp:regionScaleDirection 2]
W - <scaleDirection>¢] 2]3l o] E 4= ] o, 4|4 0.2 “Top”, “Bottom”,
“TopNBottom”, “Left”, “Right”, “LeftNRight” H=3= “All” 9] 44-& 7 4= 1t} =,
At g & §E, of el F, ot =5, 9=, e, B AWEe R
gt 2ALE = = v
ttp:regionScaleLimit <= A2 & & o] ~A| A= $HA| & o
ttp:regionScaleLimit®] A2} & o A A& gHA o off gk 1
tts:regionScaleLimit "£3= ttm:regionScaleLimit-S ©] -85} 9]
ttp:regionScaleLimit®] W 3= <scale>oll 9] &l <=2 4= o}, A
<scale>> 2=Zbe} gF = HAE A gh& 7H = lom, 7} 4he /sl g
TR EHE Qo HAE A S %2 THE F Y o 7A, FH 2
em, c2] 4t= 7HE o Atk o714 em& A ARESEAL = HAEL AV E
Z[Eo R g ATHA] G E ou & 4 4
Ay g o] ALY W AL Aol e R EAE H}g]r ol
<regionScale > Woll A &7 A elE 4= 9] o1, Z+2} < scaleDirection > 2 <scale>
of o]l AolE 4= ). o 7] A, ttpiregionScaleLimit =
ttp:regionScaleDirection2] o] upe} v} 2 A] 4= 4= 9}5}. o & &
ttp:regionScaleDirection7} “Top” 2.2 A A H 749, AH4 G G- G F 9] =0]9
TA o] Y&Eo 2 gaE o 9l

i

5262 &g o] o AAjofol upE Apupel] th ek A Y Y= AR 2 s

5 2pehe] Aj A 23] = (Play-out speed)©l] ™) & ¥ BTl o] B] 7}

TTML el A A2 " & 5= Aok 2phe] A A 23] = A B.3= ip:playOutSpeed

of ofal] AJelE 4= 9o, AAloof ulg} ttm:playOutSpeed H+=
tts:playOutSpeed®l] &3l Aol E 5 v} &puke] AAY 23] = AW = 2o
o gt o] =¥ A AY 3] = (intended play-out speed)E A 5 U Oﬂ Aol d-d
o] == AJoyet 4= v} o] AR = Y= 57 =/ AR A S 96
FRAGATN A Y S5 24T F YRS S

I3 3} H) & (Aspect ratio)l] T 3 W] EFE| o] E] 7} TTML Well M A1 &
7 Aot 3 B8 AR E AU E A2 A E ] A 2 A] gl e
tzEdole] 31 HlE8 Hd szt A8 = vk A ] 3P vlE A HA=
ttp:display AspectRatio °l] 2|3} g2l 2 4= ¢J o A A] o of] ufe}
ttm:displayAspectRatio "=+ tts:display AspectRatio ol 2|8l A o] 2 1= 9lt}. o]
A0 hE ehyl el OB o) B A9 AN} AT HAE G g 2 a
G QS T 3R B & N SIS bR AR ARE FAT 4 Ark

T3 th A A Y] F (alternative Aspect ratio)®l] tf] ¢+ | E} €] o] B| 7} TTML
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[351]

[352]

[353]
[354]

[355]

[356]

45

Wel 4 A-1d e B 5 ek oA S Mg AR ARE A 247 AR E
A5 Al EAE T 2B elole) o) B B & Edshze] ALSE 5 ok
Zhakel ) A 3} B85 4 B tpalternativeAspectRatio®l] 2] 8] A o] € 4~
Qo] o] Auiz thE Bhele] ]~ dlo] 2 98] A4 X 7} A} Bl s e
ek A 3h 8-S A RE gA shde] ThR A=

oher
UHDY A% FE A ol & 92 active videod 5= AT} tts:extent 2
= active videod 4~ It} = UHD 3|7 5 S ol A

Ak 2 dhE A Ro] IR HAE A £ = usiextent ol A4 ¢ B2 em

1= = g ALEE = 9T} ts:extent©l] A
px A S8 FAY = <length>E 2b+= 27} Tllof] dfj gk AFS-2 {45 A
=t 24 7)hke] A5 sht el 22 T dRko] taEd ol ¥ = 97t
WA sk = 9l 7] m s ol oF THOF tsiextentol] A px F-H S 2 T H ¥ = <length>E
zb = 7k E o] ARE-E = A9 ttsiorigin 2 ttsiextent WHE 2]
373 & 2] width 2 heightE '@ #] oo} gt}

3 UHDOA Aol @ e]#)d B2l e Q) gl o] EVF vt 2.9 e <)

4
L
o

[l
=51
ﬂ
i)

Ir
&
®
=
V
i
Wy T
uly
>
i
)

#olEel thE A9 2put el Al g o] A o] Al ZlE = Al 7He 1]t o] BHgl o]
] FE = Qlt) ek FE T 2/t 2 Al E| o) A EFY-E v ] o] EFY] e
| sH = 4= it} 3 EE AFo] = (font size) A 0] ©F T 8}, tts:overflow =

“visible” = A% ¥ 31, tts:wrapOption “wrap” .2 A4 ¥ 31,
ttp:regionScaleDirection ©| A4 4 %] 31, ttp:regionScaleType ©] 24 %= A 9]
Eikeail=g

527 & B kv o] o A Ao ¢ whE DASH (Dynamic Adaptive Streaming over
HTTP) to] ¥ ¥ 9 (data model)= Y EFH SHo| T}

Hog o] o AA] ool whE FAl %A= MPEG DASH ol A, o] 23 2] E]
JRE A 1EH T oM DASH 7| REe] Sefo] A ETL 3D T @ | =5
Agetes & 4 vk 5, & 1 o] A Aol & 41 AX = 3D BHjH L
AdE] thgh v 2sf 2y ARE A 19F S 5 Aot & o] A AA 49
k2™, MPEG DASH Wl A o] vl 2o 2] E] A3 gl o] 4 g Ro o gt
A7 2 DASH 71HEe] A[2glof] 28 5= Qlr}. o & £°], ATSC 3.0, DVB
IPTV, DASG 7[Hbe] ~Eg T A28 Foll 282 5= gl

B o] o Al ool ub2 DASH Ho| ¥ Z. o] w2, njr] o
> g Al g o] A (Media Presentation)®l] ] ¢+ % B & ¥ $+&}:= MPD+= 34 o] /g9
3] 2] o] = (Period)®l] thet G R.E E g3 4= It} dht2] 3] 2] o] = (Period)+=
3t o] 2] o] e o] A A E (Adaptation Set)ell T e+ H B2 E x5 4= 9l
)2l o] e o] A A E (Adaptation Set)oll T &+ 4 H.= s} o] A2l
d 3 2] Al H| o] A (Representation)l] o ¢+ A R & E &3 4 It} 3frt2]
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[358]

[359]

46

g Z 2 A B o) dol) thdh 7§ Bz ahit o] 4] Al 1 E (Segment)ol] thEh H B E
F ek o vk Al sz Eol) Bk Y Bz oy defolAlo)d Al E
(Initialization Segment) 2 3} o] A}2] vt]o] A -1 E (Media Segment)©l] off 3t
ARE F3He 5= At

L9 sheto] EAIE A A d= MPDE B}l A4 4 o2 A3 ot

MPD+= Period & 2] W1 &, AdaptationSet € 2] 1 &, Representation A& E,
SubRepresentation < ] E, ContentComponent 2 2] H E /1= SegmentBase
A AE xtolo] #AR RAE 5 ). MPD 2| H E = @id, @profile, @type
@availabilityStartTime, @minBufferTime @suggestedPresentationDelay,
ProgramInformation(0..N), Location(0..N), Period(0..N) Z/%+ Metrics(0.N) &
¥ 8Fett}, o] 7] A, @profile 2/5 = @minBufferTime:= E5=%] 91 (mandatory)
A= 4= 91t} Period & 8] H E = @id, @start, @duration, Assetldentifier(0..1),
EventStream(0..N), AdaptationSet(0..N) "2/ Subset(0.N)S ¥ 3}3Ht},
AdaptationSet AP HE = @id, @ group, @min(max)Bandwidth, @min(max)Width,
@min(max)Height, @min(max)FrameRate, Common, Accessibility(0..N), Role(0..N),
Rating(0..N), Viewpoint(0..N), ContentComponent(0..N) X /5=
Representation(0..N)E 3 3} 3F0}. Representation < 2] H E = @id, @bandwidth,
@dependencyld, Common, BaseURL(0..N), SegmentBase(0..1), SegmentList(0..1),
SegmentTemplate(0..1) 2/%E5= SubRepresentation(0.N)E X3¢t} o] 7|14, @id

/= @bandwidthi= 2 4] %] (mandatory) Z = = 31T}, SubRepresentation

A 2] E = @Ilevel, @dependencyLevel, @bandwidth, @contentComponent 2 /5=
Common-s ¥ %30}, ContentComponent 2 2] E = @id, @lang, @contentType,
@par, Accessibility(0..N), Role(0..N), Rating(0..N) 2 /%= Viewpoint(0..N)E
3T}, o] 714, AdaptationSet®ll @lang, @contentType 2 /%= @par7}
SASHA] &= 7, ©] =52 ContentComponent©l] 4] A 2] =] AL} A o] ¥ 4]
22 9 2t} SegmentBase & 2] ¥ E & @timescale, @presentationTimeOffset,
@timeShiftBufferDepth, @availability TimeOffset, Initialization(0..1) 2 /%=
Representationndex(0..1)E 3£ 3Fgtt}, & v o] o A Ao u}& DASH H] o] ¥
2492 Common O EZH-E 9 dAEE ¥ 83} Commmon A E ] HE 2
A HE= @mimeType, @width, @height, @sar, @f{ramerate,
@audiosamplingRate, @codec, @startWithSAP, FramePacking (0..N),
AudioChannelConfiguration(0..N), ContentProtection(0..N), EssentialProperty(0..N),
SupplementalProperty(0..N) 2 /5= InbandEventStream(0..N) & ¥ 3t} /<= &t
Common ¢ E&] H-E 2 2] E = AdaptationSet, Representation 2 /%=
SubRepresentation Ul el] 335 o] 284 5= )T},

o] = A A Ao, dE o]F gl @7t 2= BE= O EYRES
UetaL, @7 gl 2= AU ES Yehdth g A E o] F H o
(0.N)& ol g e AETF 24 07) B &) N7) S A gh& HEbdt: o714, N2
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A Al of o] w}2} USBD += @providerid, @serviceCategory, @splndicator,
@serviceStatus, @shortServiceName 2 /%5= capabilityCode & T 3233 4= l T}
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@serviceCategory + 3l & A 8] = 9] 7}E| 2] & XA & 4= 1T}, @splndicator =
428t @protected 4 I & 7 AT}, @serviceStatus = 7 % $F @servicestatus
ZA 3k -8 4= 1t} @shortServiceName = 8l & A H] 22 2] & E (short) U Y=
A A& 4= At} capabilityCode += 3 & A1 8] 2= 9] -9 1]k 1] ] o]
d e o] H-& A7 71 Al &8t 7] flste] Eash 7) s e gl =] 7l af i 2]
23S AR g AT
A Al o] of] w}2} USBD = %3¢t Channel < 2 %l E ©l] @majorChannelNo,
@minorChannelNo %/%3= @serviceLang & T Z 313 4 9t}
@majorChannelNo, @minorChannelNo += 3l & A H] 2~ 2] w]| o] #|/malo]d )<

fo ™=

L e o m%
FPE

o)

oY oY 1% fo UE o o 4R
E
[
9
o

b

=

il

ol
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[404]

[405]
[406]

[407]

[408]
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U E A& 4 At} @serviceLang = 31 & A 8] =9 =2 A8 Ao (primary
language) & A A1 = A}

A Al of] w}e} USBD = 7 % g routeComponent, broadbnadComponet TH A1
dashComponent A #HHWEE ¢ 3233 4 91t} dashComponent & 2| Wl E =
@fullMPDUri, @sTSIDUri /%= deliveryMethod 2 & Wl EZS ¥ 3}3 4= 9l

@fullMPDUri = W49 £ H2 O =2 25 Ady] = An)x
X JESS A MPD ol o] dlHd 2 GRE AT 5 . @sTSIDUri =
el An] o] AH| 2 FEEE] theh Af A #E ARE AT 5 ATk
deliveryMethod = 3| A H] =9 B~ AL HAEE AF Hd ARES
A& 4= ATt Az gh vpel o] e/ H R =e S Zaf AdE =

[e}
AXTEES ZHZo] g gt de|wlE L/mEi= “10] t] $F basePattern 4 H.7} T
RyARGy

=37 & E g o] o Ao ufE 7 H(caption) A RS EA| S Ho| )
= A 1=

saze N4 229 AXd
hya

T
m
N
- l"

3 2
7HA = T}, o] = 4§ componentProperty A | W E &S 2 L} o
ATt ZAEH AA oA A HH = v~ HE JE 2 geolE 4 Qo)
@schemeldUri = 3l & Tl A HE 7F A AR ddg AH 271 & 7S

218 3517] 918 URI A = At} o] 49, @schemeldUri = urn:atsc3.0:caption:201x
o] 2t<& 7HA 45 9tk @value = 74 2700 whak 1 o7t A o] ¥ =
#(value)E= 7HE o= ATt o] gholl el A= F=3tt @id = sl &
U2 HE o AEAE YEd 5= v A e AERE 7= A4, s dE
2271 ID, 4k(value), T+t B & 23S 5= Q)

Aebel] AL Ao = A3 @value 9] 7 R HE 4
caption_codec <= 3G A HAEXHEY QY BFYS YEL 5= It} A Ao
ul-2} “CEA-608”, “CEA-708”, “SMPTE-TT” “5-©| X A| € 4= 9t} lang & ] 3
MA HEAES] Ao B E E 33t 5= 9l caption_service_number = 3l &
WA AETES] EFY) o] CEA-708%) -7, sl & A4 o] M|~ {5 33 4=
T}, easy_reader_flag = 3G WA AREVETF o] A] T B} QIA] o H &

A A8 9= )T}, aspect_ratio += 3l A HEHE ] ] 22 0| &3 1| (display
aspect ratio) & WEFA = 1t} A Ao of] ufe} #4:3” 22 #16:9” o] A A E 4
ATt 3D supported = G A HEZHEYLID & A Wst=A] oARE e <
Atk AAl ool wpet A PR = e @value o] ZF EH|EES A B
=2 72 = A Ay E Je 2 Jo" 55 o)

of| & 9] closed caption stream component 7} SMPTE-TT & 7| HF2.

Abebg Z3beh= A B &5 shdel]l mAE uhel o] Al2E | = ¢l
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[409]

[410]
[411]
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USBD/USD W o] AXHUE QIE Al E = @componentType”} 0x039] Ff o=
474 ¥ 31, @componentRole©] main &= A4 o] 24k A A FET}
3o A Ut F vk mE HIUE QY deHEE §9
AFXUEd S AFIE 2add AGAESF S o= Qth o] 7] A
ATUE 1] 2394 dedEE w1y 0 22 s1the] LA H uls} o),
"urn:atsc3.0:caption:201x* ¢] 27 ID & 7}#] 3L @value = 2+7t “SMPTE TT,
ENG, , false, 4:3,false"” 2| 412 714 4= Qlt}. o] @value & I} H|E &
CAU R, A= v E o ool whE o= 7hd = 3l
ESHHEVC H| U & ~EY AXHE] M EAEY Yo CEA-708 %—%
ZIdto g Fr=m A Ho)H 7t 23 75, ¢4 AW ¥ HEVC BT &
dole] #d ARET 87, 22T N Bd A HS0] A3 4hd o) o 3
A Al1d g 5=

F

ngi'ig

538 2 B g o] vt A Aol o] uhE ) M (caption) B H.E =A$F oA o
ARl M2 AxdEr 22 2ed 2B AIXHEQ A4,
T AAE A T aagd ARE 23 5 vk A AR Aed
AAldlo] mhE H2aHdEHE T st U E 7HA Y, AddES] dHE

>/

7HA 4= At} o] = A% componentProperty AW E 5o 2 YERJo A 5
Sia=s 111 Lo} 7} DASH ©ll 4] Representation/AdaptationSet -5 ©] closed
caption/subtitle & 3 §}3}= 7 - DASH MPD 2] Essential Property Descriptor=-
supplemental Property Descriptor & 22| o} o] el & 3} o 1= Qi)
EAlE Aol A A AR=HAAHE FH R ged o= 3
@schemeldUri &= 3 W vl A~ HE| 7} A AR #& 3 0H ~7] g 713 &
218 3517] 918 URI A = At} o] 49, @schemeldUri = urn:atsc3.0:caption:201x
9] 7k& 7]-E T 9t} @value = B4 2700 wpe} 1 o] 7 A o H] =
Fr(value)E = 7H4 5= Atk o] ghell thafM = T &t} m=AIH A A o= A
@value 9] Z+ J]rﬂlr‘j] B =& YEd 9= )T} caption_codec <= 3l & 7] A
AEVES 25y 55 ek 5= vt A Al ool uhe} “CEA-608”,
“CEA-708”, “SMPTE-TT” 5-o] A|A| & = EAE} lang & 3 A AFXHE]
Ao B E E 33 4= It} caption_service_number = 3 A 7 ¥ E 9]
EF}lo] CEA-708%! 4%, s F A4l o] Mu| = g & £ 4= 9)
accessibility+= 3l & 714 7 X E 7} 3 3}5} 5= closed caption/subtitle /] e
AREAF S& 7H A g e ofof) thgk R = v 22 & T 5 )l
T-A A 22 0:normal, 1: easy reader, 2: visually impaired, 3: hearing impaired =
el 5= T} aspect_ratio & 8l A 7 X E ] Tl A E¢ o] 5 H](display
aspect ratio) & Y ERE 9= AT} A Al of o] ufe} #4:37, <16:97, “21:9” 50| A A= 4=
%) T}, alternative_aspect_ratio= 8l & 04 A XA E 2] 331 7153 Tl 251 9]
& %] ¥ (display aspect ratio)E WEF = AT A Ao of] whe} “4:3, €16:97, “21:9”
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[412]
[413]
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o] AJAlE 4= 1}, scaling_supporti= Closed Captlon/subtltle 9] @212 closed
caption/subtitle 3 Oj o] 4241 7] ol A presentation 2w, 74 -0l wh2} &4
7he A S YEbd 5= vk i 2] whE Al 9 e| B E closed
caption/subtitle ‘5 ©] EE3H=%] o] -5 Ve 5= 1T}, sl & o] A1 7]
ol A presentation A] EHgo] 7hs 3t A §-'1' S 7 4= 91T scrolling_supporti=
Closed caption/subtitle 2] 2 2] %] closed caption/subtitle % & ©] F=417] “g-ol] A
2AEH o] Al 7hs A & Wer = gl = o] of] whE Al shefr] E 7}
closed caption/subtitle W] oll 3% o] §)=%] o]} 58 YJeFd 4= T} Scrolling
o] 7bsdt A5 sld AR =12 7HE 5= . playout_speed = Closed
caption/subtitle 2] 2 2] %] closed caption/subtitle % & ©] =21 7] 7ol A
presentation A| play-out ¥ = 55 YEFE 4 91T} extended_color_usei= Closed
caption/subtitle ©] 8H] E o]/ S 2 A ¥ color 44L& AF83H= #] o & Y e
F At} 3D supported += S| & A AETETL 3D & A H5h=A] o F-5 YEHd
= 1. 3D_disparity+= Closed caption/subtitle ©] 3D & #| ¥ &} 45 ELFJ
th 8] caption €] 3D location of the front-most closed caption/subtitle & Y- E}d

SATF. 3D_disparity 7} &9 #t= 7HA= A 22" s U E E@OEHOJ
o= g AnE yebd 5= o kol ghe 7= A e AMEE
T AT 1] 2 W 9] o] 2] closed caption % & ] T g} disparity & 7} 2ol
& @ ¥ 3= L (minimum disparity)S A& 5= Tk A A o o) whet H A G R
A= @value ] 7 AV HES AR =R 7}7<]1—‘:— A AYHE P =
R olg 225 9T},

%395 B i o] tfE A A] oo whE A M (caption) K5 EA]§F = o]t}
WA ARENG AN~ HEAET S22 A0 ~2EY AYHER] 44
79 AEE PA O AIYH ARE 233 5 . H ARE AL
AAde] & YA gdyE 5 st dHE 7HA W AU R ES dHE

71 4= 9lt}, o] = #3F componentProperty AW E 5o 2 JERJ] A 5
)t} o] Yo7} DASH ©ll 4] Representation/AdaptationSet -5 ©] closed
caption/subtitle & 3 §}3}= 7 - DASH MPD 2] Essential Property Descriptor=-
supplemental Property Descriptor & 22| o} o] el & 3} o 1= Qi)
SAE AA ol A= 5 380l vl &l F7h2A o8 E 3k A Wl o s A it
At s gt 1 ol o] AR S At vlel A mA1E Aol A A
AR = Y29 e 2 g o= 5= 9l @schemeldUri = 3| d © == HE 7}
WA AR #E A A8 7H S A E ] g URL A 7 vt o] 45,
@schemeldUri i= urn:atsc3.0:caption:201x | 3k 74 4= 1T}, @value &= 744
2=zho] whe} 72 o m] 7 A ol ¥ = Fh(value)m = 7HE 5° Atk F7HE @values
o= 2}, Profile<> XML 7] 7} Timed text 5 AF-8-3}9] closed caption <
UER = @4 & vErd = Q) o] & £0], TTML, IMSC, EBU-TT-D 5-&
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[414]
[415]

58
el 5= T}, profile_version- %= gF profile ©] 712] 7] &= 34 9] 12 ARE
el 4= 1t} 2, profile ©] TIML < 7} 713= 7% TTMLI 3-& TTML2,

IMSC & AM8-3F= 72 $- IMSC1 £-& IMSC2 58 HEFE 5= 1t} sub-profile-
A profile ©] 7he] 7= G4 W Al 229A S 7 A = uh dE &

IMSC %! 74 -9~ image-only profile, text-only profile &= YWEFE = I}, =,
caption/subtitle ©] o] W] X| v} £ 3}5}a1 Q) =X, B AERE E 38501 Q) =4], ¢
Lo}t oful A 8} B2 Er} £ 0] Q=X B2 Lhebd S gk,
WCG_supporti= Closed caption/subtitle ©] wide color gamutg AF-8-3Fi= #| o] &
YEld 5 T} Color_gamut=> Closed caption/subtitle ©] A}-8-3}+= color gamut ©]|
o3k A B E yebd 5= 2t} o] 3= color gamut 9] <& (BT 709, BT2020 %), U
-0} 7} red, green, blue, white point ©] CIExy coordinate 4k ¥~ 33 5% )t}
HDR_supporti= Closed caption/subtitle ©] HDR content & 3 38h=%] ol &
Y-l 4= 91t} HDR-2 Closed caption/subtitle ©] AF-8-3F=HDR ¥ &

st E 5o 23S el = A EAE 233 5 vk AA] o2 vt
& 71 4= 9tk 09] %, non-specifiedE YEFE = At} 19] 49, EOTF .
SMPTE ST2084, bit depth: 12bit/pixel, peak luminance : 10000nit, codec : HEVC dual
codec (HEVC+HEVC), metadatai= SMPTE ST 2086, SMPTE ST 2094 & A}-&8-3}-&
el 4= 91t} 22] 74-9-, EOTF : SMPTE ST2084, bit depth: 10bit/pixel, peak
luminance : 4000nit, codec : HEVC single codec, metadatat™= SMPTE ST 2086,
SMPTE ST 2094 AF-&-8-8 Hpebd 5= 91t 39] -9~ EOTF : BBC EOTF, bit depth:
10bit/pixel, peak luminance : 1000nit, codec : HEVC single codec ) & WEFE
AT}, 4-2552] A -9-, reserved for future used = Y EFE 9= AT} oo FU1AH o2
OETF _type, max_mastering_display_luminance, min_mastering_display_luminance,

average_frame_luminance_level, max_frame_pixel_luminance = UYEE

5402 23 o] A A oo uhE MMT HIA A &4 & vebd 5= Qi
% 3F Component Description <+ Component property element = DASH MPD 2]
Essential Property Descriptor--+> supplemental Property Descriptor 6 2. 2 4]

R o] 5= 9law o]i= MPD o] 23ty o] A % g} 3k v
A Z A B kg of] A QFS)i= descriptor &+ 5 A] ¥l mmit_atsc3_message 2
message payload &0l E35I¥ o] AEE -5 AT} mmt_atsc3_message © U2
AR E 385k 4= )T message_id & mmt_atsc3_message = F-1 =35} 7|

2 ek 2P EAE YEFIUE Version WA A 9] A B 7F H 7 i) 14
Z7Fato] e WAl A o] B 7 & e T Length + mmt_atsc3_message 2

Z o] & dlo]l E W 2 YEFATE service_id + mmt_atsc3_message ] ] o] 2 =9
ESHE MR A5 A= A Z}o] T, atsc3_message_content_type <
mmt_atsc3_message 2] F|o| Z=of E3¥ WA X] ZIHIE 9] B} S 2 H )=
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[416]
[417]

[418]
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2] 18 Z} o] T}, atsc3_message_content_version - atsc3_message 71 Bl E U] 2] X B,
317 ) =4 YER &= B A A B.o] ). atsc3_message_content_compression <=
atsc3_message©l| & dlo]E ol A8 gl e e

URL length = M| A| %] #jo] & =9} Ar] 2 fAE 2 E3l:= URLY] Aol &
LFERA T URL byte = 3l & WA A ol] 9 & 2= = Il E e} #hH H URIZ
L EFA T}, atsc3_message_content_length = 3l G A X o] 2] & FHEE] =
ZIHIE 9] Z o] & Y EFH T, atsc3_message_content_byte + 3l & H| A %] of] 2] 3]
R = AR E 9 vlo] EE YR T

L4123 g o] A AAeo] i E A1 H o] &I DCILH o] &
UEFATH MMT A| 29 & & Wb 48] 2~ 9] AW E consumption & ¢ 3]
2 7%= Y] 8lo] 2 capabilities ©f] T 3F W& A F35h= Al-19 ® H o] £l DCI
Table (Device Capabilities Information Table)e 33+ 5= 1T} DCI H| o] &2
table_id, version, length, number_of_assets, asset_id(), mime_type(),
codec_complexity_flag " B.5 3313 4= 1t} DCI H| o] &2
codec_complexity_flag7} 12 A% ¥ 31, Z} asset2] top 2| 2 mime_type() ©|
H] Y] 2.9l 7 - video_codec_complexity®l] T} video_average_bitrate,
video_maximum_bitrate, horizontal resolution, vertical resolution,
temporal_resolution, video_minimum_buffer _size 7} -2 JH.E v] g 4~
21T}, DCI | 0] 52 codec_complexity_flag7F 12 A% ¥ 31, Z} asset2] top & 2
mime_type() ©] 2.t 2.l 75~ audio_codec_complexityl] of] gt
audio_average_bitrate, audio_maximum_bitrte, audio_minimum_buffer size 2} <
ARE t] Z3F3 = 21t} DCI H| 0] -2 codec_complexity_flag7} 022 A4 ¥
74§, download_capability ] T 3t required_storage 4 H.E T] £33 5= o}, s
DCI H| o] & asset_descriptors & U] ¥&sh 4= 9] o 71 ¢t
num_asset_descriptors 4 2.E T 3 5= 1t} DCI Hl o] &
num_asset_descriptors ¥-5- 2] asset_descriptors S 313 4= 9l o, 7}
asset_descriptors2] W82 3 ¢+3}i= asset_descriptors_byte 4 H.E T] £33 4=
A

table_id 4 B.+= DCI H| o] &9 2| EA}E Ve = Sltt. version A B.+= DCI
ol &9 HA YR E YEld 5= Qo) length R = alld =0 A=+
Ao Aol g HE e 4= 91T} number of assets %4 H.+= DCI ] ©] £-9]
7158k asset] =5 e 9= Qlth. asset_id()+= 2 asset] A EALE
Y EMH 3L, mime_type() d B.3= 7} asset2] mime B} S Y ERE = AT}
codec_complexity_flagi= T 9 H34 =5 YER = S8 2 A Ro|t)
video_average_bitrate 4 }.i= H|t] @ d|o]E] 9] Hf H|E g o] EE e AL,
video_maximum_bitrate 4 2= H| ] @ dlo| g o] H o v]| E g o] EE el 4~

21T}, horizontal_resolution 4 H.3= 5= 3|4} 5, vertical_resolution, 4 H.+= =7
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&l ’d 5=, temporal_resolution A H.= Al {F Sl =5 YERE 4 9l
video_minimum_buffer_size 4 H.= H| U] & Ho|H & 9|3 H A W T Alo] = E
el 5= 1T} audio_average_bitrate 4 H.&= Q.U S o] E o] HLt
HlEd o] EE YE AL, audio_maximum_bitrate 3 H.3= 1] 2. to]E o] F oj
HEd ol EE Yed 4= 21t} audio_minimum_buffer_size d H.&= 2.1 &
tol B & 3§ H A& H 3 Ato]=E e 5= 91 th. download_capability =
ther=o e U e S Aostal, thE 2= H gt ~E A
#1715 YEM 3= required_storage 4 B & 383 4= 1T} num_asset_descriptors

7‘3 K= asset descriptor & 7} +& WEFA 5 9l T, asset_descriptors_byte g F.+=
mime_type() 2] %k 5ol We} asset T AF G H 5S E 35 =asset level
descriptor = ¥ & & 4= l T},

[419]

[420] 542 3= g o] A oo whE MP Hlo| 5o dFE EA%F o)t
MMT “Joll A A 8] 225 A 8H= asset (I L E] 3] of] o) 3t RS Mp
Hol &5 o] &3t Al-1dd & 5= At} <=3 MPT WA A= MP H| o] £+
At 4= 9lv}, A3 npe) o], H2A, 3D, A 559 AR ES MMTP
HAIAE F8fl AEd =5 vk A1 E vlel ho] MPT WA A ol -2 A
E3tEo] ded 5 9o, H R A o ¥ = MMTP H Al A & &3 MMT
Aladgors ded g5 Qv o) AR5 W Hdd ol thaf A= AFA 3]

582 MPT WA A 3= 71EF MMTP ¥ A %] Wofl ]~ HE FEf =
T om, AAld e we} o] t] A~ HE E-2 ol Hl(asset) T == HE] <]
#E A}, et o] A2 HEE-S SDT 5= EIT 52 DVB SI A/ H] 2
Foll 23ty o] AL A, 3A ddE % o

[421] °|

ooft md

[422] A

é

ol whe}, MMT Zell A, A H| 2 3 Zd E (ol Al (asset)ol] 3l &)ell o &
SALE Bkel o] AlZ1E Y E o vk MMTP WA #]ol] 3= A= 50
7]’ = ‘F /\1\

[423] service type %E% e A B2 FEUE E3= asseto] G A H| 2~ 9] Bl
sk 42 E e 5 91T mime_type_len =& mime_type2] 4 o] E YEl
T T mime_type () E == 8l asset®] mime_type & YEFE 5 1T MMT
Aol A M B 25 A 8= asset 2] mime_type () =, RFC 6381 3} o], 4],
S Zd o] M AR E signaling?t 5~ AT}, ol & 591, general_profile_space,
general_profile_idc, general_profile_compatibility_flags, general_tier_flag,
general_level_idc & 23S 4~ a1, 3714 0.2 Scalable(Layered) HEVC & 2]
o= AB golo] BHE JH eS Al g™ T 5 AT

[424] asset_role_flag B == 3l A H] = HE A E (| Aol ) g+ & Erole) A R.7}

SHE] =X oA FE XA T 5= AT}, asset_target_flag B == 3 A H] 2~

FIUE g et 23l ARIF E3HE =A] of 5 A" 9

1.;1(11
rr~

g
ol 5
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[425]

[426]

[427]
[428]

[429]

[430]

61
asset_group_flag == @ Hu) A AXVETFEAY AFUE 130
A=A o RE XA 4= 90t EA 7JELﬂE:L$o1]£§;LQ%7go,L

o] ghol 1 o) 4= AUt it ﬂagvﬂﬁ,—‘:— FoF qu) A~ AZTAET}
AANZHAAZF O 2 AF Y =A] o FE AA S = vk & = ghol 191 A5
G A2 AEAEE AA SR AFE 3

asset_role 2 == 3 A0~ AL HE 9] %ﬂﬂ(role)g el = 3lt} o &
0] 2459 40]0,1,2,3,4,5,6,72A A5, HF A= HAIUEE
setol 2] vlel 2, oA bl W, B2 oAl Me o R UE, S8, B
A B A E H] ] 2 (Follow subject video), 3D #9374, 3D 97, 3D Z o] AH. 5
A kS gho] X AjE = 9)

asset_target == & /\1 H) A~ A E VL EASHE B tlvlo] A& XA &
T AT A =38k @targetDevice 9] A 2] ¢} -2 9= AT}, asset_group_id B+
A A0 AEUES THH = DFUE 15 A EAT ATE 5 9

= T M
AEUE 180 el A% nksl g,

438 g el 9 AA ool g 8] oA gE E S et £A
descriptor -2 A% ¢ MMT 2| MP table , DCI Table 5 2] A H] 2= A1 &

] o] B-of] A asset descriptor & 0. & A€ 4= 9l 01 o]:= DVB SI (SDT E+=
EIT)S AHl &~ Al2dg o] AR 2a AdgE 55 9l B Alvke] EA 5 v}
ol accesmblhty descriptor = 2+ A E W E 9} 7 ¥ asssessiblity o] o ¢+ A R &
sh71¢} 22 HE| 2 A1 ¥ & 4 T} accessibility_descriptor + TF&-2]

l

=58 %88 4= 9t} descriptor_tag == accessibility_descriptor | tf ¢t
2182 A 4 Aok, descriptor_length B = += 3l & accessibility_descriptor & H o] &
el 5= T} num_of accessiblity B == F] W= accessiblity_code 2] 7| &
Y-Eld 5= T accessiblity_code E5= 1 7% accessbility ©f] T gt A B.E
e ot o= a3 22 ghs 28 4 T} 0x00 : visually impaired,

0x01 : hearing impaired, 0x02: 3D supported. 0x03-0OxFF : reserved for future use
capability_descriptort= 71 £ E o} 7-ed ¥ capability©l] thgH JR.E = {19
Al el 2 Al 29" 3 4= T capability_descriptor T2 2EE&
2 315 9= 1T} num_capability_codes 2 =+ &l & descriptor 7}
% Shi=capability Z=9] 7| E Y}EF 5= 91T}, essential_indicator 2 =
2 3= capability code 7} AU 2~/ X T EE A A =] o] A HEA]
Al ofof k= A A5 The] 7] = Sl 5 Qhvk Beek 2L glo] 191 A5
U} 2 = capability code 7F A 8| 2/ W E A AYof] HEEA] & Q 31 £40 9] &
7+l Z 4= T}, capability_ Category I = = capability 7F A 85 = Y 5
LEFU AL capability 2] category & WEF = 91T} capability_code B =
A8 2~/ A E o T 8k capability ZEE Y ERE 4 9
asset_group_descriptori= 8t} 0]/g-2] A X H EE0| _L°4 3} 2] sceneS-

40 l-H H l-ﬂ

4t

Hoﬂo
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[431]
[432]

[433]

[434]

62

= AT “15%-<! asset group ©] thHEF A R.E 5 ekl
FE R AL AT}, asset_group_descriptori= TF2-2] A=

F 4= )T}, asset_ roup_id g == agset group ©f thEF A HE 2} o 5= <)
_of_accessiblity & == | & asset group ©l] 35 = asset o] NFE LJFE}%J
T AT} asset_id() B == Zhasset 9] A EAE YERE 4= 9

H

i) m\n

mE uﬁi

o, e
s ri

E
2~ [e]
T =

443 P g o] o AAdo) whE E wE guE Ad Y] 99

MMT asset ©] closed caption stream component 91 7 -5~ -4 W A] gk MMT 2] MP
table , DCI Table 52| asset _descriptor 24| 5= A] ¥ closed caption descriptor 7}
EgHE 4 T} = asset_type ©] HEVC video stream 1] 8] &3} 4h-&

7}A)H A asset descriptor 2 4] &} 7] closed caption descriptor = 714 = 74 -3 HEVC
video bitstream W] 9l closed caption H] ] ¥ 7} 3£ 3% ] &-& el 5 )
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A8 22 AW & 283 4= 9t} URL length ¥ == Huh 2 = URL_text() 2]
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W A o2 UERE 9= 9l o] = “Top”, “Bottom”, “TomNBottom”, “Left”,
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max_frame_pixel_luminance & = £} 0] = T SA

OETF_type® = 3= caption/subtite 4] HDR &l >0l 4] 5—’#-‘4 opto-electronic
transfer function °l] th3+ 2B A5 HERE 5= Ut} o) ol Tt 3 k2 T3t 22
T}, 0: reserved, 1: ITU-R BT.1886, 2: ITU-R REC.709, 3:ITU-R BT.2020, 4-255 :
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ROUTE (Real-Time Object Delivery over Unidirectional Transport)
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[5=3]
Syntax No. of Bits  Format Element or Attribute Name Use |DataType
LLS table() { SL1
LLS table_id 8 uimsbf (@bsid || unsignedShorl
provider_id 8 uimsbf (@sltCapabilities 0.1 |string
LLS table version 8 Uimsbf )
switch (LLS table id) {
case 0x01: sltlnetUrl 0.1 |anyURL
SLT var Sec. 6.3
break; .
case 0x02: | {@urlType | unsignedByte
RRT var See Annex F Service I.N
break; @servicelD l unsignedShort
case 0x03:
System Time | var Sec. 6.4 (@sltSveSegNum | |unsignedByte
break; (@protected 0.0 |boolcan
case 0x04:
CAP var Sec. 0.5
break; {@majorChannelNo 0.1 |1..999
default: {@minorChannelNo 0.1 [1..999
reserved var (wserviceCategory | unsignedByte
} (@shortServiceName 0.1 [string
} @hidden 0.1 |boolean
63010 @broadbandAccessRequired |0..1 | boolean
(@svcCapabilities 0.1 |string
BroadeastSveCignaling 0.1
{slsProtocol I |unsignedByte
B3020—— {@slsMajorProtocol Version | 1 unsignedByte
{@slsMinorProtocol Version | 1 unsignedByte
{@slsPIpID 0.1 |unsignedByte
@slsDestinationlpAddress |1 string
@slsDestinationUdpPort | | unsignedShort
@slsSourcclpAddress l string
svelnetUtl 0.N |anyURL
| @urlType | |unsignedByte
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[5-4]
Element or Attribute Name Use |Data Type Element or Attribute Name Use |Data Type
bundleDeseription S-TSID '
userServiceDescription @servicelD | unsignedShort
@globalServicelD 1 anyURL
, . RS L.N
@servicelD 1 unsignedShort @hsid 0.1 |unsignedShort
(@serviceStatus 0.1 |boolean
_ ws .. '
@RIMPDUR [ [anyURL @slpAddr 0.1 strng
@dIpAddr 0.1 |string
@sTSIDUri 1 anyURL
@dport 0.1 |unsignedShort
| @PLPID 0.1 |unsignedByte
name 0.N |strmg
(@lang | language 3 I
s 1 unsignedlnt
serviceLanguage 0.N [language @PLPID 0.1 |unsignedByte
@hw 0.1 |unsignedmnt
- . @startTime 0.1 | dafeTime
capabilityCode 0.1 |string @endTime 0.1 |daleTime
SerFlow 0.1 |scrFlowType
RepairFlow 0.1 |tprElowType
deliveryMethod LN 1020
broadcastAppService LN
basePattern I.N |string ~—~—t4010
unicastAppService 0.N
basePattern LN |string
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[5=5]
Element or Attribute Name Use
bundleDescription
userServiceDescription
(@globalServicelD M
@servicelD M
Name 0.N
@lang M
serviceLanguage 0.N
contentAdvisoryRating 0.1
Channel 1
@serviceGenre 0.1
(@servicelcon 1
ServiceDescription 0.N
@serviceDescrText 1
@serviceDescrLang 0.1
mpuComponent 0..1
@mmtPackageld 1
(@nextMmtPackageld 0.1
routeComponent 0.1
@sTSIDUn 1
(@sTSIDDestmationlpAddress |(..1
@sTSIDDestinationUdpPort | 1
@sTSIDSourcelpAddress 1
@sTSIDMajorProtocolVersion | .. 1
@sTSIDMinorProtocol Version | ()., |
broadbandComponent 0.1
@fullMPDUri l
ComponentInfo I.N
@ComponentType 1
@ComponentRole 1
@ComponentProtectedFlag  [(..1
(@Componentld 1
(@ComponentName 0.1

4/44
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Transmitter Transmitter
: | :
‘ IP Layer ‘ ‘ IP Layer |
ALP ' ALP
| RoHCModule | | RoHCModule |
Decapsulation
| |
| !
‘ Physical Layer ‘ Physical Layer
I |
| |
| C Sgalg i
t6010 —
Compressed Packets
S e R B R MU
1 Modie | _ Mode j | T
et LT M3
- (Lo __1d] (10 T6]
! RDYN[3| Confexl [0 RDT] [G0__T5]
Packet Type for
compressed [P packet
D]
Context] | [1] (100l RDT | [010 (1]

\L Packet Type for
ink Layer Signaling
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Syntax Number of bits |~ Format
Link Mapping_Table() {
signaling_type 8 0x01
PLP ID 6 uimsbf
reserved 2 "1
num_Session § uimsbf
for(i=0; 1 <num session ;i++){
ste P add 32 uimsbf
dst IP add 32 uimshf
stc UDP_port 16 uimsbf
dst UDP port 16 uimsbf
SID flag 1 bslbf
compressed flag 1 bslbf
reserved 6 T
if (SID flag=="1"}{
SID 8 uimshf
j
if (compressed flag=="1"){
context id 8 uimshf

PCT/KR2016/007133
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Description (MPD)
Segment Segment delivery

HTTP

DASH Client
‘DAS‘H Cl'{ent Contro ‘ler
[ ] ! '
MPD
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T |‘ Media

Engine
Segment
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HTTP Client
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t14010—| [_fyp | moov
trak #1
mvex moof mdaf moof mdaf
trak AN
t14020— [_fiyp ] moov
trak #1
mvex
trak #N
14030 [ styp [ sidx | moof | mdat moof || mdat
tlaos— [ styp | sidx | ssix | moof mdat moof mdat
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aligned(8) class Box (unsigned int(32) boxtype, optional
t14050 — unsigned int(8)[16] extended_type)
{

unsigned int(32) size;
unsigned int(32) type = boxtype;
if (stze==I) {
unsigned int(64) largesize;
} else if (size==0) {
//'box extends to end of file

)
if (boxtype="uuid") {
unsigned int(8)[16] usertype = extended type;

}

aligned(8) class FullBox{unsigned int(32) boxtype, unsigned int(8)
v, bit(24) f) extends Box(boxtype) {

unsigned int() version = v;
bit(24) flags=1f;
}
5 15]
tts:colorGamut

| <namedGamut>

: <digit>~+ // value = originalValue *10000
<namedGamut>

: XRed yRed xGreen yGreen xBlue yBlue xWhite yWhite

xRed |yRed | xGreen | yGreen | xBlue | yBlue | xWhite | yWhite

: “BT709” // 6400 3300 3000 6000 1500 600 3127 3290
| “BT2020” // 7080 2920 1700 7970 1310 4600 3127 3290
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16]

Values: <colorExt>
Initial: see prose
Applies to: span
Inherited: yes
Percentages: N/A
Animatable: discrete

Values: <colorExt>

Initial: transparent

Applies to: body, div, p, region, span
Inherited: no

Percentages: N/A

Animatable: discrete

<colorExt>
: "#" rrrgggbbb
| "#" rrrgggbbbaaa

nn

| "rgb" "(" r-value "," g-value "," b-value ")"
| "rgba" "(" r-value "," g-value "," b-value "," a-value ")"
| <namedColor>
rrrgggbbb
. <hexDigit>{9}
rrrgggbbbaaa
: <hexDigit>{12}
r-value | g-value | b-value | a-value
: component-value
component-value
: non-negative-integer / valid range: [0,4096]
non-negative-integer
s <digit>+

PCT/KR2016/007133
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0s s 8

The snow glows white i The snow glows i not a footprint to be

on the mountain | white on the mountain Il seen A kingdom of isolation
|| not a footprint to be seen || and it looks like Queen
| |

Caption region#1 i Caption region#1 i Caption region#1

<region xml:id="r1">
<style tts:extent="265px 84px"/>

<style tts:scrollDirection="Bottom2Top"/>
<style tts:scroll Type="Line 1"/>

</region>

<div region="r1">

<p begin="00:00:00" end="00:00:08"> The snow glows white on the mountain, </p>

<p begin="00:00:04" end="00:00:12"> not a footprint to be seen </p>

<p begin="00:00:08" end="00:00:16"> A kingdom of isolation and it looks like Queen </p>
</div>
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« tts:scroll Direction — specify a property that defines the scrolling direction of content within a region

Values: <scrollDirection>
Initial: Top2Bottom
Applies to: region
Inherited: no
Percentages: N/A
Animatable: discrete

<scrollDirection>
: “Top2Bottom” | “Bottom2Top” | “Left2Right” | “Right2L

eft! 2

- tts:scroll Type— specify a property that defines the scrolling type of content within a region

Values: <scrollType>
Initial: Line 1
Applies to: region
Inherited: no
Percentages: N/A
Animatable: discrete

<scroll Type>
: “Line” <LineType>? LineNumber | “Pixel” PixelNumber
LineNumber | PixeINumber
s <digit>+
LineType
: “Normal “ | “Left” | “Right” | “Flicker”

« tts:scrollSpeed- specify a property that defines the scrolling speed of content within a region

Values: <scrollSpeed>
Initial; 60
to: region
Inherited: no
Percentages: N/A
Animatable: discrete

<scrollSpeed>
:seconds fraction?
seconds
: [0-5][0-9] | 60
fraction
2" 09T+

<tts:Scroll
xmlid = <xs:ID>

type = <scrollType>
</tts:Scroll>

direction = <scrollDirection>
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Screen plane
| (zero disparity)
Video object #1
(positive disparity)

Caption region#2
(negative disparity)

Depth value derived from Disparity Parameter

2D Caption Text Plane is positioned in front of 3D video content

Values: auto | <disparity>
Initial: auto

Applies to: region
Inherited: no

<disparity>

: scalar

| percentage
scalar

: sign? <digit>+
percentage

: sign? <digit>+ "%"
sign

: "+" | "_"

<tts:disparity
xml:id = <xs:ID>
disparity= <disparity>
</disparity>
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« tts:zIndexExt

The tts:zIndex attribute is used to specify a property that defines disparity (offset) value region areas .
Values: auto | <disparity>

Initial: auto

Applies to: region

Inherited: no

Percentages: N/A

Animatable: discrete

<region xml:id="r1">
<style tts:origin="0px Opx"/>
<style tts:extent="400px 100px"/>
<style tts:padding="5px"/>
<style tts:backgroundColor="black"/>
<style tts:color="white"/>
<style tts:disparity="0"/>
</region>
<region xml:id="r2">
<style tts:origin="0px 120px"/>
<style tts:extent="400px 100px"/>
<style tts:padding="5px"/>
<style tts:backgroundColor="black"/>
<style tts:color="white"/>
<style tts:disparity="-10%"/>
</region>

<p region="r1">
[ passed by his garden, and marked, with one eye,<br/>
How the Owl and the Panther were sharing a pie.
<p>
<p region="r2">
The Panther took pie-crust, and gravy, and meat,<br/>
While the Owl had the dish as its share of the treat.
<p>
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<timeExpression>
: clock-time
| offset-time

clock-time
:hours ":" minutes ":" seconds ( fraction | ":" frames ( "." sub-frames )? )?
offset-time
: time-count fraction? metric
hours
: <digit> <digit>
| <digit> <digit> <digit>+
minutes | seconds
: <digit> <digit>
frames
: <digit> <digit>
| <digit> <digit> <digit>+
sub-frames
s <digit—+
fraction
o <digit+
time-count
: <digit>+
metric
:"h" // hours
| "m" // minutes
|"s" |/ seconds
| "ms" /! milliseconds
| " /I frames
| "" I ticks

If a time expression uses a clock-time form or an offset-time form that doesn't use the ticks (t) metric, then:

M = referenceBegin + 3600 * hours + 60 * minutes + seconds + ((frames + (subFrames / subFrameRate)) /
effectiveFrameRate)

where referenceBegin is determined according to whether the nearest ancestor time container employs
parallel (par) or sequential (seq) semantics: if parallel or if sequential and no prior sibling timed element
exists, then referenceBegin is the media time that cotresponds to the beginning of the nearest ancestor time
container or zero (0) if this time container is the Root Temporal Extent; otherwise, if sequential and a prior
sibling timed element exists, then referenceBegin is the media time that corresponds to the active end of the
immediate prior sibling timed element;

the hours, minutes, seconds, frames, subFrames components are extracted from time expression if present,
or zero if not present;

subFrameRate is the computed value of the ttp:subFrameRate parameter;

cffectiveFrameRate (in frames per second) is frameRate * frameRateMultipler where frameRate is the
computed value of the ttp:frameRate parameter and frameRateMultipler is the computed value of the
ttp:frameRateMultiplier parameter.

Otherwise, if a time expression uses an offset-time form that uses the ticks (t) metric, then:
M = referenceBegin + ticks / tickRate

where referenceBegin is as desctibed above;

the ticks component is extracted from time expression;

and tickRate is the computed value of the ttp:tickRate parameter;

Z
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ttp:presentationAnchorTime
: clock-time

| offset-time
clock-time

: hours ™" minutes ":" seconds ( fraction | ":" frames ( "." sub-frames )? )?
offset-time

: time-count fraction? metric
hours

: <digit> <digit>

| <digit> <digit> <digit>+
minutes | seconds

: <digit> <digit>
frames

: <digit> <digit>

| <digit> <digit> <digit>+
sub-frames

s <digit>+
fraction

D <digit>+
time-count

: <digit>+
metric

:"h" //'hours

"m" // minutes
|"s" 1 seconds
"ms" {/ milliseconds
| "f" // frames
| "t" 11 ticks
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aligned(8) class TrackHeaderBox extends FullBox(‘tkhd’, version, flags)
{if (version==1) {

unsigned int(64 unsigned int(64)

unsigned int(64 modification_time;

unsigned int(32 track ID;

const unsigned m{(32) reserved =0,

unsigned int(64 duration;

unsigned int(64 composition_time_offset;
} else { // version=0

unsigned int(32 creation time;

unsigned int(32 modification_time;

unsigned int(32 track ID;

const unsigned mt(32) reserved = 0;

unsigned int(32 duration;

unsigned int(32 composition time offset;

const unsigned int(32)[2] reserved =0;

template int(16 layer = 0;

template int(16 alternate_ - group =0;

template int(16 volume = {if track_is_audio 0x0100 else 0};

const unsigned int(16) reserved 0;

template int(32)[9] x=

{ 0x00010000,0,0,0 0x00010000 0 O 0 0x40000000 };// unity matrix

unsigned 1ntE32 w1dth

unsigned int(32 he1ght,

aligned(8) class TrackExtendsBox extends FullBox(‘trex’, 0, 0){

unsigned int(32) track_ID;

unsigned int(32) default_sample description_index;
unsigned int(32) default sample duration;
unsigned int(32) default_sample_size;

unsigned int(32) default_sample_flags;

unsigned int(32) composition_time_offset;

unsigned int(32)

aligned(8) class TrackFragmentHeaderBox extends FullBox(‘tthd’, 0, tf flags){

track ID;

// all the following are optional fields

unsigned int(64) base data offset;
unsigned int(32) sample description_index;
unsigned int(32) default_sample_ duration;
unsigned int(32) default sample_size;
unsigned int(32) default_sample_ﬂags
unsigned int(32) composition_time_offset;
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aligned(8) class SegmentIndexBox extends FullBox(‘sidx’, version, 0) {

unsigned int(32) reference ID;

unsigned int(32) timescale;

if (version=0) {
unsigned int(32) earliest presentation time;
unsigned int(32) first offset;
unsigned int(32) composition time offset;

}

else {
unsigned int(64) earliest presentation time;
unsigned int(64) first_offset;
unsigned int(64) composition time offset;

unsigned int(16) reserved = 0;
unsigned int(16) reference_count;
for(i=1; i <= reference_count; i++)

{ bit (1) reference_type;
unsigned int(31) referenced_size;
unsigned int(32) subsegment _duration;
bit(1) starts with SAP;
unsigned int(3) SAP type;

\ unsigned int(28) SAP_delta time;

aligned(8) class TrackRunBox extends FullBox(“trun’, version, tr_flags) {

unsigned int(32) sample_count;
// the following are optional fields
signed int(32) data offset;
unsigned int(32) first sample flags;
unsigned int(32) composition_time_offset;
// all fields in the following array are optional
{
unsigned int(32) sample_duration;
unsigned int(32) sample_size;
unsigned int(32) sample_flags
if (version == ()
{ unsigned int(32) sample _composition_time_offset; }
else
{ signed int(32) sample composition_time_offset; }

3 sample count ]

}
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« ttp:regionScaleDirection — specify a property that defines the scaling direction of a region

23/44

(it can be tts:regionScaleDirection or ttm:regionScaleDirection)
Values: <scaleDirection>

Initial: Top

PCT/KR2016/007133

Applies to: region
Inherited: no
Percentages: N/A

<scaleDirection>

: “Top” | “Bottom™ | “TopNBottom™ | “Left”| "Right” | “LeftNRight” | “All”

Animatable: discrete

« ttpiregionScaleLimit— specify a property that defines the scaling limit of a region

(it can be tts:regionScaleLimit or ttm:regionScaleLimit)

Values: <scale>

Initial; 1c
Appl{es fo: eglon <scale> <regionScale
Inherited: no .
' - scalar xml:id = <xs:[D>
Percentages: N/A . L o
Animatable: discrete | percentage regonScaleDlrectlon— < scaleDirection >
scalar regionScaleType= <scale>
: number units </tts:Scroll>
percentage
: number "%" Note:
number ttp:regionScaleLimit value can be interpreted
s <digit>+ differently according to the ttp:regionScaleDirection
units value. For example, when ttp:regionScaleDirection
:"px" sets as “Top”, closed caption region area can be
"em" extended to top side relative to height of the region.
" c"

526]

« ttp:playOutSpeed (it can be ttm:playOutSpeed, tts:playOutSpeed)
This attribute is used to specify a property that defines play-out speed for closed caption in words per
minute in region areas .

Values: auto | <non-negative-number>

Initial: auto
Applies to: region
Inherited: no
Percentages: N/A

Animatable: discrete

» ttp:displayAspectRatio (ttm:displayAspectRatio or tts:displayAspectRatio)
This attribute may be used by a content author to express target aspect ratio of the display in
the production of content ttp:displayAspectRatio
: width height // width 1= 0; height =0
width | height
: <digit>+

- ttp:alternativeAspectRatio
This attribute may be used by a content author to express alternative aspect ratio of the display in
the production of content ttp:alternativeAspectRatio
(ttm:alternativeAspectRatio or tts:alternativeAspectRatio)
: width height // width 1= 0; height '=0
width | height
: <digit>+
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specifies a URT to identify the scheme. The semantics of this element are

specific to the scheme specified by this attribute. The @schemeldUri may be

a URN or URL. When a URL is used, it can also contain a month-date in

specifies the value for the descriptor element. The value space and semantics
must be defined by the scheme identified in the @schemeldUri attribute.

this attribute shall be synonymous, i.e. the processing of one of the descriptors

specifies an identifier for the descriptor. Desctiptors with identical values for
with an identical value is sufficient.
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Conditionally Mandatory.

Mandatory, O=Optional, OD=Optional with Default Value, CM:

For clements; <minQccurs>...<maxOccurs> (N=unbounded)

Elements are bold; attributes are non-bold and preceded with an @,

For attributes; M:
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@schmeldUri description
urn:mpeg:dash:closed-caption:201x Scheme identifier for closed caption/subtitle configuration scheme
@valuve Use | Description
language Closed caption/subtitle &] A10] A 2.5 L} 4= 9ok
0 | language code per 10 639.2/B 522 Yehd 4= It} o] &= &} o] A4 Ao
FEE ¥R £E grt
accessibility closed caption/subtifle 59 A AFEA 58 7RIA ¢ Jon o g AR =

0 |tholz a9 Z& & 7M. 0:normal, 1: easy reader,
2: visually impaired, 3: hearing impaired

aspect,_ratio Closed caption/subtitle author 7} 2] =3+ aspect ratio & LFERd 43Itk

o]+ 43,169,21:9 50 2 Ve 4 9r}.

alternative_aspect_ratio Closed caption/subtitle ] 23715 aspect ratio & UHEFd 43Itk

o] & 43,169,21:9 5 2.2 Y 9l

scaling_support Closed caption/subtitle & 4 closed caption/subtitle & &0] =41 7] Akel| A
presentation A| 750l uhek &7 75etA] o 5 22 o] hE A

0 | 3#HE closed caption/subtitle 5o L 33H=4) o] 12 bl 4 9},

3 o] £:417] Aol A presentation Al E&e] 78 A4’ & A4 ¢ 9t

scrolling_support Closed caption/subtitle ©] closed caption/subtitle % Fl4] 235 o] A4
0 |7FeEA 2 ol u}2 AX 32| E 7} closed caption/subtitle Yol ¥H5 of
g o8 54 Yebd & 9ld Serolling o] 753 A% 1 & 748 & 9l

Playout speed Closed caption/subitle ¢ 92| closed caption/subtitle | &o] 5°417] Ao A

presentation A play-out ¥ € $ =& EM  §lth

extended_color use Closed caption/subtitle o] §¥] E 0] 0.2 FAH color 72 AHE3FE A 4 1S

R L

3D _support Closed caption/subtitle ] 3D & A A=A JF 5& Jehd & 0.

O |3peA9sE4% go 224 9t

3D_disparity Closed caption/subtitle ©| 3D & A| 4 a}e 4%+ A= Tit] caption 9 3D
location of the front-most closed caption/subtitle < UERd 4+ 41Tk,

Y S AF 2T FOE GO HA YO F ERY ALE
O |Yyed 3 gom g 2 M= A 2 S 5 511,

HT} 2 8] o closed caption F ol ¥ disparity 5 71 $5 A% H =
3 (inimum disparity)& A2 <= A},
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<Ixml version="1.0" encoding="UTF-8"?>

<MPD
xmlns="urn:mpeg:dash:schema:mpd:2011"
type="dynamic"
mediaPresentationDuration="PT10S"
minBufferTime="PT18"
profiles="urn:mpeg:dash:profile:isoff-on-live:2011">d

<ProgramInformation>
<Title>Example of a DASH Media Presentation Description using Spatial Relationship
Description to indicate a main video and a video containing sign language</Title>
</ProgramInformation>

<Period>
<!-- Main Video -->

<!- Subtitle -->
<AdaptationSet segmentAlignment="true" subsegmentAlignment="truc"
subsegmentStartsWithSAP="1">
<Role schemeldUri="urn:mpeg:dash:role:2011" value="subtitle"/>
<SupplementalProperty schemeldUti="mpeg:dash:closed-caption:201x"
value="ENG, 0, 4:3,, 0,0, 1,0, 0, 0"~>
<Representation mimeType="video/mp4" codecs="avc1.42c033" width="1920" height="1080"
bandwidth="1055223" startWithSAP="1">
<BaseURL>main_video.mp4</BascURL>
<SegmentBase indexRangeExact="true" indexRange="839-990"/>
</Representation>
</AdaptationSet>
</Petiod>
<MPD>
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@schmeldUri description

urn:mpeg.dash:closed-caption-seroll:201x Scheme identifier for closed caption/subtitle scrolling configuration scheme

@value Use Description

Scrolling_direction OD | Closed caption/subtitle 2] closed caption/subtitle % % o] =A17] Aol ~7EH
default: | ¥ %HF AR FE U 5 Ut} o]+ : “Top2Bottom™, “Bottom2Top”,
“Botiom2Top” “LefoRight”, “Rightdlef” 59| 4 712 % Q1T

scrolling_type Closed caption/subtitle &) closed caption/subtitle & o] +417] Aol H ~7EH

0D | A% A scrolling ] A% 8} 55 Yebd & 9ok o & £9] 9| & line (3 cell)
default : “cell”| B9 Z scrolling ©] A HH =7 £-2 pixel B4 2 scrolling o] THHE=A 55
Yehd 4 gtk

scrolling_amount oD Closed caption/subtitle &) closed caption/subtitle Ao F47] Ao 4 2757
A9 A serolling 5= A% 5 UERd 4 9Tk o] cell = -2 pixel number

default ; “1” %‘_Q_E L]'E]J‘—ll _/_IR_ 9;11:]'

scrolling_speed Closed caption/subtitle ©] 1] closed caption/subtitle % % o] -317] <] A
0 2359 A4 A scrolling & 5& UERE = 9t 0] second (H LA AF
A osix RS B So% $8E 4 Yt

(@schmeldUri description

urn:mpeg:dash-closed-caption-scale:201x | Scheme identifier for closed caption/subtitle scaling region configuration scheme

(@value Use Desctiption

scale_direction Closed caption/subtitle 2] closed caption/subtitle % Jel it 24} 715 8 w3
0 HE & e 4 sltk o] : “Top”, “Bottom” , “TomNBottom” ,
“Leﬂ”, “Right" . “LCftNRight”, “All® %‘-ﬂ %l‘_% 7],)‘(21 -}l: glq,'

scale_Timit Closed caption/subtitle 9] closed caption/subtile % %o T2} &3 7h5 & 44
0 | ool e & limit A% 52 WBHE T 3T 0] cell, pivel 7 5 2.2
JetAY HAE AR T3 ebd 4 9tk
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@schmeldUri description
urmpeg:dash:anchor_presentation:201x | Scheme identifier for anchor of presentation time of media essence (including
closed caption/subtitle)
@value Use Description
Time format 0 Presentation anchor time o] tH3F %1 A HE e F 9lt}. o] = UTC, clock,
offet, PTP 4] & 742 & 9t}
Time value Presentation anchor time $= £3% ¢ §Ith. o] 47 time_format o mheh A 2
2 FeE vehd g,
0 - time_format] clock ¢! 73$-
Al B2 (A5 o3t 2 T frame)
hours ":" minutes ";" seconds ( fraction | ":" frames ( "." sub-frames )7 )?

@schmeldUri desctiption

un:mpeg:dash:presentation_offset:201x | Scheme identifier for presentation offset of media essence
(including closed caption/subtitle)

@value Use Deseription

Time_format Presentation timing offset o ] 3 £ HHE WERE & AT}, o] = clock, offset
T HE A U

Time_value Presentation timing offset 72 ¥ 38k <= 91T}, o] = 47| time format o whe}
HZTE gz yehd < it

-time_format®] clock 31 4 $-

0 Al 2 (AgA o8 2 2L frame)

hours ";" minutes ";" seconds ( fraction | ";" frames ( "." sub-frames )? )?

- time format ©] offset $1 <

- tick rate : tick rate 7]t tick 4
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SLS I O Signg
/ PROgl{?lr)EO pointer to Components | Streaming Service | NRT Service
Service Components SIS || MMTP Components (MPU)| ~ Components
ROUTE SLT MMTP ROUTE
UDP /TP | upp/IP UDP/IP

Typically carried in the most robust
manner of this tranmission
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Element or Attribute Name Use | Description
bundleDescription Root clement of the User Service Bundle Description.
biserServiceDescription A single instance of an Service.
(@serviceld M | Globally unique identifier of the Service.
(@atsc:serviceld M | Reference to corresponding service entry in LLS, The value of this attribute is
the same value of serviceld assigned to the entry.
(@atsc:providerid O | Identifier for the provider which is broadcasting this service.
(@atse:serviceCategory O [ Atiribute indicates the category of this service
(@atsc:spIndicator O | When set to trme, that one or more components necessary for meaningful
presentation is protected. When set to false, this flag indicates that no
components necessary for meaningful presentation of the service are protected.
(@atsc:serviceStatus O | Atiribute indicates the status of this service, a pair of these values,
[0°: Inactive or ‘1":Active] and [*2":Shown or ‘3":Hidden].
(@atsc:shortServiceName O | Short string name of the Setvice
mame 0.N | Service name
[ [@lang CM | Language of the service name,
BerviceLanguage 0.N | Available languages of the service.
'atsc:capabilityCode 0.1 | the capablities and capability groups required in the receiver to be able to create
a meaningful presentation of the content of this service.
tse:serviceType 0.1 |specifying the type of the service when the components are combined. E.g.
3D service, multiview service, panorama, and so on.
fatsc:channel 1 | information about the channel in the service
[@atsc:majorChannelNo 1 | Attribute indicates the major channel number of the service.
{@atsc:minorChannelNo 1 | Attribute indicates the minor channel number of the service.
(@atsc:serviceLang 1 | Attribute indicates the primary language used in the service.
(@atsc:serviceGenre 0.1 | Attribute indicates primary genre of the service.
atsc:servicelcon 0.1 |Attribute indicates the Uniform Resource Locator (URL) for the icon used to
represent this service.
fatsc:serviceDescription 0.N [service description possibly in multiple languages.
(@atsc:serviceDescr Text 1 |Attribute indicates description of the service.
(@atsc:serviceDeserLang | 0.1  |Attribute indicates the language of the serviceDeserText
atsc:dashComponent 0..1 |A description about the content components of Service delivered as MPEG DASH
(@atsc:fulMPDUri M Reference to an MPD fragment which contains descriptions for contents
components of the Service delivered over broadcast or broadband.
(@atsc:sTSIDUri M [Reference to the S-TSID fragment which provides access related parameters to
the Transport sessions carrying contents of this Service.
deliveryMethod LN Contairer of transport related information pertaining to the contents of the service
over broadcast and broadband modes of access.
hitsc:broadcastAppService| 1N |A DASH Representation delivered over broadcast, in multiplexed or
non-multiplexed form, containing the corresponding media component(s)
belonging to the Service, across all Petiods of the affiliated Media Presentation.
basePattern LN |A character pattern for use by the 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 .
ptscunicastAppService | 0N |A DASH Representation delivered over broadband, in multiplexed or
non-multiplexed form, containing the constituent media content component(s)
belonging to the Service, across all Periods of the affiliated Media Presentation.
basePattern 1N |A character pattern for use by the the 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 .
atsc:mpuComponent 0..1 |A description about the contents components of service delivered as MPUs
tsc:MMT Package ID M [Reference to a MMT Package for content components of the ATSC 3.0 Service
delivered as MPUs.
rtsc:next_I\ﬂvIT_Package_ll? O [Reference to a MMT Package to be used after the one referenced by @atsc:
MMT Package ID in time for content components of the ATSC 3.0 Service
delivered as MPUs.
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ComponentInfo 1...N [ Contains information about components available in the service.

@componertType 1 | Attribute indicates the type of this component. Value of 0 indicates an audio

component. Vahie of 1 indicates a video component. Value of 2 indicated a closed

caption component, Value of 3 indicates an application component. Values 4 to 7

are reserved,

{@componentRole 0.1 | Attribute indicates the role or kind of this component,

For audio (when componentType attribute above is equal to ():

values of componen(Role attribute can be as follows: 0 = Complete main,

1=Music , 2=Effects, 3= Dialog, 4 = Commentary, 5 = Visually Impaired,

6 =Hearing Impaired, 6 = Voice-Over(audio description describing video

componem%, 7= subset, 8-254= reserved, 255 = unknown.

For Video (when componentType attribute above is equal to 1) values of

componentRols attribute are as follows: 0 = Primary video, 1= Alternative camera

view, 2 = Other alternative video component, 3 = Sign language,

4=Follow subject video, 5 = 3D video left view, 6 = 3D video right view,

7=3D video depth information, 8 = Part of video array <x,y> of <o,m>,

9 =Follow-Subject metadata, 10 = enhanced Video, 11 closed caption included,

12-254 =reserved, 255 = unknown.

For Closed Ca%pﬁon component (when componentType attribute above is equal

to 2) values of componentRole attribute are as follows: ( =main, 1=alternate,

2= supplementary 3 = Normal, 4 = Easy reader, 5: textual description (a textual

description describing video component), 6-254 = reserved, 255 = unknown.

@componentProtected (.1 | Attribute indicates if this component is protected (e.g. encrypted).

Flag When this flag is set to a value of 1 this component 1s protected (eag. encrypted).
When this flag is set to a value of 0 this component is not protecte

(e.g. encrypted). When not present the value of componentProtectedFlag attribute

is inferred to be equal to 0.

{@componertld 1 | Attribute indicates if this component is protected (¢.g. encrypted). When this flag

16 set to a value of 1 this component is protected lge.g, eticrypted). When this flag is

set to a value of 0 this component is not d%rotecte (¢.g. encrypted). When not

present the value of componentProtectedFlag attribute is inferred to be equal to 0.

Attribute indicates the human readable name of this component.

Tdentifier for a component group that consists of a collection of components, and

which represent the same scene, and which are to be combined in some

combination to produce a presentation (e.g., music, dialog and effects audio

components that are to be mixed to give complete audio, or left and right 3D views

that are to be combined to give 3D pictures).

(@essentiallndicator | (.1 | Attribute indicates whether this component is an essential component for the

Service when set to ‘1”. Otherwise, this indicates that this component is an optional

(@componentName
(@componentGroupld

L=
—_|—

component.

(@dependent 0.N | Attribute indicates an identifier(s) of dependent component(s). For example, an

ComponentID enhanced video component can have an identifier for associated base video
component(s)

@profocolType 0.1 | Attribute indicates application layer transport protocol carrying this component
(e.z., ROUTE, MMTP)

(@t 0.1 [Attribute indicates whether this component is carried in real-time or not.

(@targetDevice 0.1 | Attribute indicates a target device. It can have following values. 0= primary device,
1= companion device, 2= both primary and companion devices, 3=inset cn primary
screen,

@componentCodec | (.1 |Codec information fthis component. The codec parameters also can include
profile and level information where applicable

{@componentProfile | (.1 | Profile of this component

@cordqtﬁonentLang (.1 |Language used in this component (e.g., andio, closed caption componen)

@wi (..1 | The horizontal visual presentation size of the video media type

{@height 0.1 | The vertical visual presentation size of the video media type

Accessibility 0.N | The information about the accessibility of this component

Capability 0.N | The information about the capability of this component

Rating 0.N | Content advisory ratmg mformation related to this component

Targeting 0.N | Targeting or personalization properties related to this component

ComponentDescriptioh 0.N [ Component description. It can include codec dependent encoding parameters

ComponentProperty | 0.N | Component properties for processing this component

Legend: For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.
For elements: <minQOccurs>...<maxOccurs> (N=unbounded)
Elements are bold; attributes are non-bold and preceded with an (@)
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ComponentDescription@schmeldUri description
urn:atsc3.0:caption:201x Scheme identifier for closed caption component description
ComponentDescription@value Use Description
caption_codec M AA AL EY encoding EFS]S W EFE 4 8101 o[ = “CEA-608”,
“CEA-708”, “SMPTE-TT” 5% 7k 2 5 9},
lang 0 [AdATUEd9AuE 398 + 90,
caption_service_number 0 | AN HEAE Eh9io] CEAT08Y 74+ AM AH[ 2 Y S 23S+ ITH
casy_teader flag 0 A4 BXYET} easy reader type 94 9 #-2 Yehle S99 = 3.
aspect_ratio 0 AH AEYUEY display aspect ratio < UEF T 9 27| “4:3” ZL& 1697
FoEyed g,
3D supported 0D |43 AEUEAIDE AdHEA A4S hE 9
Default:false
USBD/USD <ComponentDescription
@atsc:serviceld=0x0010 schemeldUri="urn:atsc3.0:caption:20 1x“
value="SMPTE-TT, ENG, , false, 4:3,false"/>
{@atsc:capabilityCode
ComponentInfo

@componentType =0x03(closed caption)
@componentRole = (main)

@componentld = 0x01
ComponentDescription
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@schmeldUri description

urn:atse3.0:caption:201x Scheme identifier for closed caption component description

@value Use | Description

caption_codec M |4 AXYEY encoding EFU S UFERE 7 9108 o & “CEA-608”, “CEA-708,
“SMPTE-TT” 5€ 74 5 9t

lang 0 AR AFVES AR E X3 & 9tk

caption scrvicc mumber 0 | A AHXVE EYo] CEA-708% 29 A4 Mu[ A | E ¥ 3HE 4 9T

accessibility 0 closed caption/subtitle 52| TJA} A&} 5-& 7He] 2 = 9l om ofof digt A=
o o= 8t7]9 22 #E A 5 9l
0 : normal , 1: easy reader, 2: visually impaired, 3: hearing impaired

aspect ratio 0 | Closed caption/subtitle author 7} &] =3 aspect ration & Ve & §iT}.
o]+ 43,169,219 502 U + 9k

alternative_aspect ratio 0 | Closed caption/subtitle 2] Z.3+7}5 3 aspect ration & LIEFd 5 9T}, o] & 43,
16:9,21:9 502 Ljed £ 9lth.

scaling_support 0 | Closed caption/subtitle ©] ¥4 closed caption/subtitle & o] 4-317] 4ol A
presentation A| 73 §-o o} S 75 dHA| o F 22 Ao g A E
Seh B £ closed caption/subtitle 50 ¥ 3l =A o458 Uehd 4= 9t} 49
9] A7) A4 presentation A #3| 7H5s F+ 1 & 714 & 30

scrolling_support 0 | Closed caption/subtitle o] 2 closed caption/subtitle & o] 4-A17] Aol A
2AEYO| A Y 75 oA & ofo ntE AR 12ku|E 7} closed caption/subtitle
o] 2850 YA 3 5 Yehd ¢ 9tk Scrolling o] 7Fs# 251 &
7H ¢ .

playout_speed 0 | Closed caption/subtitle ©] ] closed caption/subtitle % G o] 4-417] 4l A]
presentation A play-out 9§ $128 b £ 9id,

extended_color use 0 | Closed caption/subtitle o] 8H] E 0|4 0.2 A H color Zh& ARE3HE A o 25
Yk = 5l

3D_support 0 | Closed caption/subtitle ] 3D & Z f =7 o ¥ 5-& epd 9t} D&
Adete A @ ‘TE M 5 U

3D _disparity 0  |Closed caption/subtitle ©] 3D € A g3t A+ 227 thH] caption 2 3D location

of the front-most closed caption/subtitle & YERE & it} +8] & /A& 44
ATUL7|F0Z GO Hol o 57 ATE e 4 9o %

#E M RS B E A2 7 9 Y 2 )9 2] closed caption G ¢l
o & disparity 5 713 %) SR = 2 (minimum disparity) & BA S 5 3.
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@schmeldUri description
urn:atsc3.0:caption:201x Scheme identifier for closed caption component description
@value Use | Description
caption_codec VIR ELE LA enco ER) & YE 4= 1.5 o= “CEA-608”, “CEA-708”,
XML 7%t toxt 5 7l?li T 3t
Tang 0 1L%“”E4“°§i FET A
caplion_service number 0 | B DEGE BFY0 CEA 708‘ﬂ BT A A2 EH e 2T T AT
profile 0 |[XML7 IHFTuned text 5 J)- l closed caption = WEPIE 5‘54 [CER-TH
TTML, IMSC, EBU- TTD
profile_version uA proﬁle °| 7lD| 71T % "'4 H'I %j 785’_# TS S =, profile ©f
TIML & 7}3]7] 734 TIML % TTML2, IMSC & Al%sl“ A5-IMSCl
ZLIMSC2 5 29t
sub-profile 0 °M1 profile o| 7M NegA AL TR W‘a‘ 7
IMSC ) 73- image-only oﬁle text-only profile %% g = ol
2 caption/subtitle O] 0|5 A2 T3k} 31 g1 =4 JASET ¥ aket g,
by e F Ak ]Jlxﬁmj 31}*1%3?-;1 %#j&% T
accessibil closed caption/subtitle % T ©
g ol:a%mal e a5
0C ; nogmal ]jasty) relader t]21 v151r1allly ér_gfalredﬁ hearing uﬁarleéd Al
aspect_ratio 0 ose! captlo subtitle anthor 7} &/ =9 aspect ration = T ol
169,219 522 Y& 4 9l
aliernalive aspect B0 O | Closed capt1on/subt1t1e S 33 7F T aspect raion. = HHEFE 7 J{TF. 0T 43,
169,219 5.2 & epd 5 i,
scaling_support 0 [Closed capt1on/sub11tle of ﬁ'«H closed capnon/subtltle CERNERUESE
presentation A 30| W} S 7oA o 22 Q Ao w2 A%
5}2} 7] 2 closed caption/subtitle 591 3424 HE L 2= ol} 4%
B 90| T417] FA presentation A G0 7Hsd A1 & 714 T Ik
scrolling_support 0 closed caption/subtitle 4 0] +AI7[ AOfAl 2AEHO] xlvd TISHA EE
H] bl E7 closedcaphon/subntle o] £85]0f 8l o F 5
%El Scrolling ] 7M5 8 31 7+ 9.
playout_speed 0 |Closed capt1on/subt1tle HEE chosed caphon/subtnle Fof 7] A
presentation A] play-out ¥ £ =& Y ¢ 9o
extended color use 0 Closel(é capti(})nt/}subntle O[SHIE [N 8 E :[“S % color 5 AHE3IE A 58
3D support 0 |Closed caption/subfifle 9] 3D & A €37 o 53 U 7 . D 2
AQde AL gl 1S 7l’?4_ T )AU}
3D disparity 0 |Closed caption/subtitle °| D & Aot 4+ 2% 4] caption 9 3D locanon
of the front-most closed caption/subtile & LFEFE 4 Ut} &9 5 7 & B¢
LIPS 7| OE GOE Hoj Yo r B HES e 4 50K ¢
AL 7 T AR d < 5l ¥ 8. vl 012] closod caption 3 ]
0 digarty 5 714 %1 4321 g i ipariS 318 5 3
WCG support 0 |Closed caption/subtitle ©] wide color gamutZ AHES = A| 955 HEd 5= 9Id,
Color_gamut 0 [Closed caption/subiitle [ A-5-3F= color gamut of Tf¢F A 3L 5 LFERI = SITH.
o] color gamut 2] %5 (BT 709, BT2020 5 )) t] Lo}7} ted, green, blue,
white point 9] ClExy coordinate 313 ?}ﬂ =g,
HDR support 0 |Closed caption/subtitle ©| HDR content = X ?lﬁl‘: A AFZ e ;H
HDR 0 Closed captlon/subntle of AH-SHEHDR #d eU[HEY 292
AEAZ 29T 4 90 24 @liﬂr 1o LA R Y,

*() non-specified

* EOTF SMPTE ST2084, bit depth: 12bit/pixel, E‘eak tuminance : 10000nit,
codec : HEVC dual codec (HEVC+HEVC) metadatas SMPTE ST 2086,

SMPTE ST 2094 & A}-&-

*2: BOTF : SMPTE ST2084, bit depth: 10bit/pixel, peak luminance : 4000nit
codec : HEVC single codec, metadata= SMPTE ST 2086, SMPTE ST 2094 *}%
*3. EOTF : BBC EOTF, bit depth: 10bit/pixel, peak Tuminance 1000nit,

codec : HEVC single codee
*4-255 : teserved for future use

OETF type, max_mastering_display luminance, min mastenngcdwplay lyminance

average frame Juminance level, max frame p1xel luminance

oyt oy,
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No. of Bits Formar
Syntax
mmt_atsc3_message() {
message id 16 uimsbf
version 8 uimsbf
length 32 uimsbf
message payload §
service id 16 uimsbf
atsc3_message content type 8 uimsbf
atsc3_message content version 8 uimsbf
atsc3_message content compression 8 uimsbf
URI length 8 uimsbf
for (1=0;i< URL length;i++) {
URI_byte 8 uimsbf
}
atsc3_message_content_length 32 vimsbf
for (1=0;i<atsc3_message content length;it++) {
atsc3_message_content _byte 8 vimsbf
}
for (i=0;i<length-10-URI_length-atsc3_message_content_length) {
reserved 8 uimsbf
}
}
}
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5=41]
Syntax No. of bits format
DCI_table() {
table id 8 uimsbf
version 8 uimsbf
length 16 vimsbf
number_of assets 8 uimshf
for (1=0; i<N1; i++) {
asset id()
mime_type()
reserved 7 1111
codec_complexity flag | bslbf
if (codec_complexity flag==1) {
if (top_level mime type = VIDEO) {
video codec complexity {
video_average bitrate 16 uimsbf
video maximum bitrate 16 uimsbf
horizontal_resolution 16 uimsbf
vertical resolution 16 uimsbf
temporal resolution 8 uimshf
video minimum_buffer size 16 uimsbf
}
} else if (top_level mime type — AUDIO) {
audio_codec_complexity { 16 uimsbf
audio average bitrate 16 uimsbf
audio maximum bitrate 16 uimsbf
audio minimum buffer size
}
}
i
else {
download capability {
required_storage 32 uimsbf
}
H
asset_descriptors {
num asset descriptors ] uimsbf
for (j=0; j<num_asset descriptor ; j++) {
asset_descriptors_byte var
}
}
h
}
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for (7=0; j<N5; ) {
asset_descriptors_byte

38/44
542]
Syntax No. of bits format
MP _table() {
table_id 8 uimsbf
version 8 uimsbf
length 16 vimsbf
reserved 6 bslbf
MP _table_mode 2 bslbf
If (table_1d = SUBSET 0 MPT TABLE ID){
MMT package id
MMT package id length 8 vimsbf
for (i=0; i<N1; i++) {
MMT package id byte 8 uimsbf
b .
service type 8 nimsbf
number_of assets /*N3*/ 8 uimsbf
for (i=0; i<N3; i++) {
Identifier mapping()
asset_type 32 char
mime type len *ML*/ 8 uimsbf
mime_type() ML *8 char
packet 1d 16 vimsbf
reserved 3 11
asset role flag 1 bslbf
asset_target flag 1 bslbf
asset_group flag 1 bslbf
1t flag 1 bslbf
default asset flag l bslbf
asset_clock relation flag 1 bslbf
if (asset_clock relation_flag==1} {
asset_clock relation_id 8 vimsbf
reserved 7 bslbf
asset_timescale flag 1 bslbf
if (asset_time scale flag=1) {
asset_timescale 2 uimsbf
} }
if (asset_role flag—=1) {
} asset_role 8 uimsbf
if (asset_target flag=1) {
| asset_target 8 uinsbf
if (asset_group flag==1) {
asset_group id 8 nimsbf
asset_location
location count 16 uimsbf
for (i=0; i<N6; i++) {
MMT general location_info() 8 vimsbf
asset_descriptors {
asset_descriptors_length 16

PCT/KR2016/007133
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Syntax No. of bits format
accessibility_descriptor () {
descriplor_lag 8 uimsbf
descriptor_length 8 uimsbf
num_of accessiblity 8 uimsbf
for(int i=0;i<num_of accessibility;i++)
{
accessiblity code 8 uimsbf
}
}
Syntax No. of bits format
capability descriptor() {
descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
num_capability codes 8 uimsbf
for(int i=0; i< num_capability codes; i++)
essential_indicator | bslbf
capability category 7 uimsbf
capability code 8 uimsbf
}
}
Syntax No. of bits format
asset group descriptor () {
descriptor_tag 8 uimshf
descriptor_length 8 uimsbf
asset_group id 8 uimsbf
num_of asset § vimsbf
for(int i=0;i<num_of asset;i++)
{
asset_id() uimsbf
}
}
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544
Syntax No. of bits format
closed_caption_descriptor() {

descriptor_tag 8 uimsbf
descriptor_length 8 vimsbf
caplion lang 8*3 uirnsbf
caption_codec 4 uimsbf
easy reader 1 bslbf
wide aspect ratio 2 uimsbf
url flag 1 bsIbf
reserved 7 ‘i
3d_supported 1 bslbf
If(caption_codec = 0x02 ){

caption_service number/*m*/
}
if(ur] flag ){

URL length 8 uimsbf

URL_text() var
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545

Syntax No. of bits format

closed_caption_descriptor() {

descriptor tag uimsbf

descriptor_length uimsbf

*| ool o

o0
w

caption lang nimsbf

caption_codec uimsbf

aspect ratio

- wmsbf |
T

alternative_aspect ratio flag

url flag bslbf

3d_supported bslbf

bslbf |

- scrolling supported -

" scaling_ supported bslbf |

T plyouspeed flhg [ ThbT

- extended color use - sl

— | [ ] |t | | | ] | s

reserved T

If{caption_codec = 0x02 ){

[F%)

caption_service_number/*m*/ uimsbf

- -iffalternative_aspect ratio flag){- - ... .. ...

T alternative aspect rato | 8 | uimsbf |

if(url flag){

URL length 8 uimsbf

URL text() var

}
if(3d supported){

. min_disparity . ] e wimsbl

" iffscrolling swpported){ T

~ooooserolldirection A b

scroll type 4 uimsbf

. Seroll amownt )16 ) uimsbf |

" soroll speed ] 32 uimskf

U sale diecton A uimsbf

- scale Timit format T A T uimsbe ]
scale limit valye )16 ) uimsbf

 iffplayout speed Bagh{ oo

:. . .: B ‘.p‘]ayouti‘speed‘. R TR JRERRRE: BRI e .: mmsbf :. .: :. .: 1

}
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Syntax No. of bits format
closed caption_descriptor() {
descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
caption_lang 8*3 nimsbf
caption_codec 4 uimsbf
profile 4 uimsbf
profile_version 4 uimsbf
sub_profile 4 uimsbf
- farget accessbility ST DR SRR oo uimsbf o
aspectratio oo o RRRR DURRRRON: SRR | uimsbf. |
~dtemative aspect o fag e R W
url flag 1 bslbf
3d_supported 1 bslbf
scrolling. supported 1 bslbf
~scaling supported - o bslbE
playout speed flag. - e hsIbf
extended color use 1 bslbf
wcg use 1 bslbf
color_gamut included 1 bslbf
hdr_use 1 bslbf
reserved 6 T
If(caption_codec = 0x02 ){
caption_service numbet/*m*/ 3 vimsb{
if{alternative aspeet Tatio flag){ -~ T L L
..... ‘.a]ternative_‘aspect_.rati‘o‘.‘... oo B Coouimsbf
}
if(url_flag ){
URL _length 8 nimsbf
URL text() var
if3d supported){ - - [
..... ‘.mjn;dispaﬁty‘.....‘.“ 16 ... Coouimsbf
iffscrotling SUpPOTted){ L
T seroll divection. T T wimshE
R seroll_type L DO oo 4.0 - uimsbf
L o 16 ..... U ulmef
32 vimsbf
4 uimsbf
S i
16 uimsbf
oo playout speed- e B b
S S T
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547]
Syntax No. of bits format
if(color_gamut included ==1){
color_gamut type 8 uimsbf
reserved ‘e
color_primary flag 1 bslbf
if{color_primary_flag ==1){
color_primaryRx 32 uimsbf
color primaryRy 32 uimsbf
color_primaryGx 32 vimsbf
color_primaryGy 32 vimsbf
color_primaryBx 32 uimsbf
color_primaryBy 32 uimsbf
color_primaryWhitePx R uimsbf
color_primaryWhitePy 32 uimsbf
}
}
if(hdr use =1){
hdr_param_set 8 uimsbf
reserved 7 Q1
hdr_config flag 1 bslbf
if(hdr config flag) {
OETF _type 8 uimsbf
max_mastering_display luminance R uimsbf
min_mastering display luminance 32 uimsbf
average frame luminance level 32 uimsbf
max_frame pixel luminance 32 uimsbf
}
}
=48]
hdr _g;ﬁ_set Meaning
0 reserved
1 EOTF : SMPTE ST2084, bit depth: 12hit/pixel, peak luminance : 10000nit,
codec : HEVC dual codec (HEVCHHEVC), metadatai™ SMPTE ST 2086, SMPTE ST 2094 & AH&-
2 EOTF : SMPTE ST2084, bit depth: 10bit/pixel, peak luminance : 4000nit,
codec : HEVC single codec, metadatai= SMPTE ST 2086, SMPTE ST 2094 & AHS-
3 EOTF ; BBC EOTF, bit depth; 10bit/pixel, peak luminance ; 1000nit, codec : HEVC single codec
4-255 Resetved Future use
5=49]



WO 2017/007192
44/44
%50]
A543
REES=RER: - D50010
— D50020

—~D350030

PCT/KR2016/007133



INTERNATIONAL SEARCH REPORTY

Taternational apphication No.

PCT/KRZG16/007133

A, CLASSIFICATION OF SUBJECT MATTER

HO4N 21/235¢2011.81), HO4N 21/2362¢(2011.61)i, HO4N 21/65(201 101}, HO4N 21/236{2011.81)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

HO4N 21/235; G06Q 50/10; HO4N
HO4N 21/236; HO4N 21/80; HO4N 21/2362; HOAN 21/6

Minimurm documentation searched {classification system followed by classification symbols)
5/225; HO4N 11/06; HO4N 21/8355; HO4N 21/488; HO4N 21/43; HO4N 19/179; HO4N 19/117;

Korean Utility models and applications {or Utility models: IPC as above
Fapanese Utility models and applications for Utility models: IPC as above

Documentation searched other than mintnnnn documentation to the extent that such documents are included in the fields searched

Electronic data base consudted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS (KIPO internal) & Keywords: broadeasting, subtitles, meta-data, signaling, USBD{User Service Bundle Description)
taid 4 Y > b '\

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X KR 10-2013-0088741 A (LG ELECTRONICS INC.) 08 August 2013 1-3.8-1¢
See clam 1; paragraphs {0015}, [0102]; and figore 1.
Y 6,13
A 4-5,7.11-12,14
Y W 2013-133477 A1 {JEON, Jeong - Hwan st al.} 12 September 2013 6,13
See paragraph [0006].
A WO 2014-107255 A1 (DOLBY LABORATORIES LICENSING CORP.) 10 uly 2014 1-14
See paragraphs {00063-[0040]; and figure 1.
A KR 10-2010-0034990 A (SAMSUNG ELECTRONICS CGL, LTD) 92 Apol 2010 1-14
See paragraphs [0021]-[0038&]; and fignre 1.
A US 2012-0038782 A1 (MESSMER, Neil W. et all) 16 Febmary 2012 1-14
See paragraphs [0024]-[0026]; and figare 1.

E:j Further documents are listed in the continuation of Box C.

e 1 family ar X.
See patent family annex

* Special categories of cited documenss:

“A”  document defining the general state of the art which is not considered

to be of sarlicular relevance
“E™  earlier application or patent but published on or after the international
filing date

L7 document which may throw doubts on priority claim(s) or which iz
cited to establish the publication date of another citation or other
special reason {35 xpt,u ied)

“07  document reforring to an oral disclosure, use, exbibition or other

means
“P7 document published prior 1o the international filing date but later than
the priority date claimed

wy

woyn

R

later document published after the international filing date or prionty
date and not in contlict with the aﬂpi;cat;on but cited to understand
the principle or theory underiying the invention

docurm ticular relevance: the claimed invention cannot be
cons or cannot be considered to mvolve an inventive
step when the document is taken alone

of par

document of particular relevance; the clai mvention cannot be
considered to involve an wventive step the document is
combined with one or more cther such documents, such corabination
being obvious to a persen skilled in the art

docurnent member of the same patent family

Drate of the actual completion of the international search

12 OCTOBER 2016 (12.10.2016)

Date of mailing of the international search report

12 OCTOBER 2816 (12.10.2016)

N

me and mailing address of the [SA/KR

Korean Intellectual Praperty Office

Government Complex-Dacjeon, 189 Seonsa-ro, Dagjeon 302-701,
Republic of Korea

acsiruile No. 82-42-472-7140

Authorized officer

Telephoune No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent farnily members

International application No.

PCT/RR2016/607133

US 2012-0038782 16/02/2012

NONE

Patent document Publication Patent farnily Publication

cited in search report date mermber date

KR 10-2013-0088741 A 08/08/2013 CA 280z668 Al 05/01/2012
CA 2802668 C 29/03/2016
CN 102959852 A 06/03/2013
I5 20130083571 Al 11/04/2013
i5 2016-0119604 A7 28/04/2016
US 9258544 B2 09/02/2018
WG 2012-002690 A2 05/01/2012
WG 2012-002690 A3 26/04/2012

WO 2013133477 Al 12/09/2013 KR 10-1192207 81 17/10/2012

WO 2014-107255 Al 10/07/2014 CN 104885457 A 02/08/2015
EP 2841872 A1 11/11/2015
HK 1209937 Al 08/04/2016
JP 2015-233297 A 24/12/2015
JP 2016-506184 A 25/02/2016
JP 5826465 B2 25/05/2016
KR 10-1632598 B1 22/06/2016
KR 10-2015-0091149 A 07/08/2015
TW 201431350 A 01/08/2014
Us 2015-0341675 A1 26/11/2015

KR 10-2010-0034990 A 02/04/2010 KR 10-1493696 81 25/02/2015
US 2010-0082568 A1 01/04/2010

Forrn PCT/ISAZTE (patent family annex) (January 2015}




= A 24 B 1A

SAZANS
PCT/KR2016/007133

A.

wgel Gt 7]

HO4N 21/235(2011.01)i, HO4N 21/2362(2011.01)i, HO4N 21/61(2011.01)i, HO4N 21/236(2011.01)i

A
=857

(FA 53 & HaAPC))

B.

FAte Hof

EAE A EAGASH 2 E /1A
HO4N 21/235; GOGQ 50/10; HO4N 5/225; HOAN 11/06; HOAN 21/8355; HOAN 21/488; HOAN 21/43; HOAN 19/179; HO4N

19/117; HO4N 21/236; HOAN 21/80; HOAN 21/2362; HOAN 21/61

B e T P R e ]

ST HAEAFR W S I B LIPE R AL FHATHek 7| A" IPC

dESFAENdFR D dEFNLE2TR 2AE HAFAT 714" IPC

A ZA o] 88 A4t o] Elu] o] (e o] E] W o] o] A F P A dets A5

eKOMPASS(E-31 5 W7 A28 & 7] 9= kg, Auk, detdlo|y, Al Z1d®, USBD(User Service

Bundle Description)

c. FHEH
(R Qe 2 B AT E 49 /)4 2 7Y
X KR 10-2013-0088741 A (x| 42} 52/ 3|A}) 2013.08.08 1-3,8-10
A7 1 92 [0015], [0102]; 2 =¥ 1 3,
Y 6.13
A 4-5,7,11-12,14
Y WO 2013-133477 A1 (JEON, JEONG-HWAN %) 2013.09.12 6.13
o=} [0006] Fx.
A WO 2014-107255 A1 (DOLBY LABORATORIES LICENSING CORP.) 2014.07.10 1-14
ok [0006]-[0040]; % =¥ 1 7=,
A KR 10-2010-0034990 A (A4 ®x}3=21 8141 2010.04.02 1-14
ok [00211-[0038]; % =W 1 .
A US 2012-0038782 A1 (NEIL W. MESSMER ) 2012.02.16 1-14
ol [0024]-[0026]; 2 =W 1 3z,
F7t 5l C(ASH el A1 A H o] slsyth X ds531e] Ba Bxs Rzl
g8 FHe S4 she| 1 . _ . . ..
T UE EEA ST T SAEAY Bl 209§ EE U0, A5 43
“p” =@ BEo] gl Ao m Rol= uEel 7| EEs Ao d 3 ghom W o] vzt 5= Ay o] B4 ols)etr] §5) 8=
]
B 2AEAI R WE SYY B LM IS AR 299 o]3 . ]
SASTEETNE SRR RS SRS P AL AT o suamge g ra 99 B gwon 378 une 2
oo T T e Al g Aoz ¥
‘L $AE T gES AV s s mE g2 AT dy FAd 3 o e e g e - -
R Eua i dan 78 v 599880 95 52 99 £20 o o33 e w e
3rebs A o= 1 o] Tl ) AR S A5 A T7E 2
‘07 FF AN A, A BE B SR dFsta e B e xnAel gledow 2ot
P o Fol IR FAE AL o)) FAL B & FRA U SR Fohs Ed
A zA e AA D TAFAIR A T
20161 1092 129 (12.10.2016) 201613 10¥ 12¥ (12.10.2016)
IS A/KRO ™= 1l © ?i = —)J\_ Al A _?,]_: \‘“{_\\\\m\\\\\_‘
AN (35208) dlH A A] A FAEE 189, °]z1e] i \\‘3\
@ v EnE, AradD Wit Y
o W) B 182-42-481-8578 AP 182-42-481-5770 \\\3\\\\\\\\\

A2 PCTASA210 (7 A 831 20153 19)



TAZdN D

S E3F] ) B PCT/KR2016/007133
ERESREEE R o o e
olad E%é{%ééj AL U553 A
KR 10-2013-0088741 A 2013/08/08 CA 2802668 Al 2012/01/05

CA 2802668 C 2016/03/29
CN 102959952 A 2013/03/06
US 2013-0088571 Al 2013/04/11
US 2016-0119604 Al 2016/04/28
US 9258544 B2 2016/02/09
WO 2012-002690 A2 2012/01/05
WO 2012-002690 A3 2012/04/26
WO 2013-133477 Al 2013/09/12 KR 10-1192207 B1 2012/10/17
WO 2014-107255 Al 2014/07/10 CN 104885457 A 2015/09/02
EP 2941872 Al 2015/11/11
HK 1209937 Al 2016/04/08
JP 2015-233297 A 2015/12/24
JP 2016-506184 A 2016/02/25
JP 5926465 B2 2016/05/25
KR 10-1632598 Bl 2016/06/22
KR 10-2015-0091149 A 2015/08/07
TW 201431350 A 2014/08/01
US 2015-0341675 Al 2015/11/26
KR 10-2010-0034990 A 2010/04/02 KR 10-1493696 B1 2015/02/25
US 2010-0082568 Al 2010/04/01
US 2012-0038782 Al 2012/02/16 A=

X2 PCT/ISA/210 (H] -2 53] F7182]) 20154 19)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - description
	Page 52 - description
	Page 53 - description
	Page 54 - description
	Page 55 - description
	Page 56 - description
	Page 57 - description
	Page 58 - description
	Page 59 - description
	Page 60 - description
	Page 61 - description
	Page 62 - description
	Page 63 - description
	Page 64 - description
	Page 65 - description
	Page 66 - description
	Page 67 - description
	Page 68 - description
	Page 69 - description
	Page 70 - description
	Page 71 - claims
	Page 72 - claims
	Page 73 - claims
	Page 74 - drawings
	Page 75 - drawings
	Page 76 - drawings
	Page 77 - drawings
	Page 78 - drawings
	Page 79 - drawings
	Page 80 - drawings
	Page 81 - drawings
	Page 82 - drawings
	Page 83 - drawings
	Page 84 - drawings
	Page 85 - drawings
	Page 86 - drawings
	Page 87 - drawings
	Page 88 - drawings
	Page 89 - drawings
	Page 90 - drawings
	Page 91 - drawings
	Page 92 - drawings
	Page 93 - drawings
	Page 94 - drawings
	Page 95 - drawings
	Page 96 - drawings
	Page 97 - drawings
	Page 98 - drawings
	Page 99 - drawings
	Page 100 - drawings
	Page 101 - drawings
	Page 102 - drawings
	Page 103 - drawings
	Page 104 - drawings
	Page 105 - drawings
	Page 106 - drawings
	Page 107 - drawings
	Page 108 - drawings
	Page 109 - drawings
	Page 110 - drawings
	Page 111 - drawings
	Page 112 - drawings
	Page 113 - drawings
	Page 114 - drawings
	Page 115 - drawings
	Page 116 - drawings
	Page 117 - drawings
	Page 118 - wo-search-report
	Page 119 - wo-search-report
	Page 120 - wo-search-report
	Page 121 - wo-search-report

