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gol7F AFd 4 Ak, (Ayale 1-1) ¥-A | Open GOPo]™ | pic_typedl leading picture types ¥3HA]7]xL
dependency_level & A1 o 2R EY Zyo|7l AlddE F Y. (ANygle 1-2)

B ool o AAdd wE H|tje AEZo] temporal scalability 7]¥ke] ~2E®Q ZA$- = H|HQ ~EHo0]
temporal_id7} OBt} & A S ¥33}+= -9 dependency_level, pic_type 2 temporal_sub_layer_pic_types
Aadystozn EYZYo|rt AwE 4 Avk. BHu FAZH R ~2EY E3E temporal_idE £33l XY
7bedt mig level S AR o =2H ER Zdyolrt AlFdE F Utk (AU 2) Eg, Ay e 294 w3l
YA & temporal_idE E3dte] XY 753 HlE level S A9 ™slal F714 02 temporal_id7F 021 IAES
o] &sto 2 M wi&e AT FUF AR|aTt AFE Y. (AYEL 3)

o] Ede] ZAlE BtAE HYe ~EHE FASE IAHE ey v <te] 7]&®E T_IDE  temporal
scalabilityE A Q43l7] Y3 temporal_idE 9wk 4= t},

T2 Houge o AAdd wE HEVC 7Wke AEYS A Y37l 913 Common File Format (CFF) box
structureE YERH Z=wolr),

o] dolA "NLO", "NL1" % "NL2"E CFF boxE¢ ®FAAE L%E%LH'7 "Format Req."& &3 ghxo] &4 o
Bod Jj=E Jehf L "Specification"& &% ¥lA7} Ao HEo] Q¥ FEAY HES e "Descriptio
n"< g wxo] ek AwS Eld 4= Atk "Format Req."7F "+'o]® d|Q vlAv} sly o]A EA3tiE A
< omsta "0/1"0lH B wravF EAlSIAY EASHA] B5S ot "1'olW | wravh EAIES 9w
skaL "0"olH | WavE EAEA BeS vE 5 Tt

o] =& B ulmol o AA|dd] wE CFF box structure®A 7]&¢] CFFel] HEVCE ¢33 M =& trick play

= O
boxE F7}ek Aol e, B odkmol o AA|de] wE CFF box structurex HEVC 7]¥+¢] nal unitg A 93}
7] 98} "hven"®E 9%%1 %)+ storage boxE XE3%He 4 ).
T 38 E outgo] o AAde] wE "hven" ¥~ 9] syntaxE UERA =Wo|t},
Boabg ol o AAlde] wrEwW | CFF box structure® "hven"®E °F3 %+ nal unit storage boxE £ 4
o}.
Hoabmgo] o Axldo] mEw, EY Zo]lE 91814 2 W nal unit storage box7t elE 4 Ut
Hodbgol o AAdo] wEw, Ef Zo]lE ¢J8)A] =Y ME nal unit storage boxE AHsHA & 7]E<
"trick" B UEe] 7129 AVC trick box®F WEE HEVC trick box7} A= 4= <}, T3k, "trick" HF29
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Z 1o wheb AVC T HEVC trick play?} M€= 4 9o},

o] oA HEVCConfigx HEVC] SPS (Sequence Parameter Set) 2 PPS (Picture Parameter Set)E ¥3tsk 4=
3L SPSe] VUT FeivlE 59 vige AHHEE 233 4 Q).

T 4= B gye] oA AAdo] wE Common_ Metadatao] ¥ HDR (High Dynamic Range)E A Y3} element

[

%33l )+ Common_Metadata: HighDynamicRange QAHEZS

o rm
e
ol
lo
4
>
2
=2
=)
r
]
=]
119
T
>4
=2
1
3

2 el A AAde] wE HighDynamicRange HHHEZ xml Z7|vlo] we}l F2E 3s 71 & Qda
HighDynamicRange HAHHEZ= 3§ 7 SAAY SA8HA] &S ATt
E ool o AA]oo] wlE HighDynamicRange AHHEE HA

max. luminance)< YERE 4 9o,

W/ Hg 97] 7k (min. luminance and/or

Eodmg o] o AA]do] whE HighDynamicRange A#|HEE HA /= Ho 9] #hoz FE5+= profile at
S yeld 4 Qg o & 59, HighDynamicRange <#|"ME:= Conventional capacity (min: 0.lcd/m2, max:

100cd/m2), Mid capacity (min: 0.00lcd/m2, max: 1000cd/m2) ¥+ High capacity (min: 0.000lcd/m2, max:
10000cd/m2)E iR 4 At

5+ ® o] o AAde] wE HEVC ~E#H9 A% random accessE Y3t picture type YER

o] =ML HEVC NAL unit type %, random access % EZ Z#o]o] 35 Q&) 7|Ho] & 4 &= I =

o] LHoA S9oz FAH picture type (TSA, STSA)LS temporal ID7} 0HTF & ~Efo] XgxE 49
%, temporal scalability’} Al&TH & Aol EY ZdolEs 9l AH8= 4 & HEVC temporal sub-layer
picture types Wl 4= vl &3 S9o2 FEAHE picture typed ¥ o] A Ao ©pE A e
2 % 304 o]&= & Ut

B oguyo] o AAdo] wEW random access point picturesi= IDR (Instantaneous Decoding Refresh), BLA

(Broken Link Access) /%3 CRA (Clean Random Access)S ¥3sF 4= 9131, leading picturei= RADL (Random

Access Decodable Leading Picture) %/T* RASL (Random Access Skipped Leading Picture)E 233 4 9l
TC =

3L, temporal sub-layer access pictures™ TSA (Temporal Sub-layer Access) %/X+= STSA (Step-wise

Temporal Sub-layer Access)S X33t <= Qit}.
IDR (Instantaneous Decoding Refresh) F*xi= ## ¥ leading pictured 2zt ZA$ Z/EE #HE leading

pictureE zHA| &= HAE ¥ 4 ).

BLA (Broken Link Access) I+

A RADL FAHE z 7
HAH leading pictured ZA &+ A5E T 4 Urt.
CRA (Clean Random Access) I A= ##HF leading pictures 2tE 292 £33k = gt
TSA (Temporal Sub-layer Access) A= 2 sub-layeroll A FZHA &= A5 L/E= 22 sub-layerol A

b-1
RxHE 398 £FY ¢ Ak

STSA (Step-wise Temporal Sub-layer Access) A& 2 sub-layerolA FZ2EA & HA$ E/EE T2
sub-layerdl A #FHxwEHE= A4S E3s 4= Qo).

=62 ¥ e o AAldel wEt closed GOPY A5 EF Edlolo] WS yEkd =dejrt. (Avele 1-1)

o] =& HtJe ~EY o o] temporal_id %kl 0°]aL closed GOPSl 7 -0 EE Zo]= 435t W
S el =dolr}k. of7)A, GOPE Group Of Picture®d 2F% © 24 random accessZE 7}Fs3lA 3l7] Y3 {35
e A5 FAYgS vekdr. o7)A, closed GOPE leading picture® X334 &= GOPE ow|dfaL,

open GOPi= leading picture® X33t& GOPE YHE 4= vk, 7|4, leading picturedt HEVColA] IRAP
(Intra Random Access Point, AVC codecolA] random access point$} TL3F 7Id) B g3y &A= =g A
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W obsEdel £t BE 94F el S+

LRA, shuhe] v ks sl FAE vEbd 5 ok o7, AAE ZHd g/ s 54

el

rr

@ oz AbgE o

of mRlolA, 11%H Po7bAel HA P shvbel GOPE vhehd F gtk ol7141, 1 FA: WPEG F58h S
AN AEEE 374 HA FHF hEA shiel Ad AAE TYHI A% RE doEE I
gk, Z, [ AAE e A4 24 FL 5 Ak P AAE AA AAS AW #4 1 ke] FAz
o Aol WA WEIR dlZgush UA Fuste] o] g TFL 4 Utk F, P AAE AY #4
g A AR ol EARE AAS F2F £ Ak B AAE @A) FA, AY =43 DA FA ol
e FA W @A HA Rl B FAe AJolF wAse] wE dSYnWE TIT
k. 2, B A% @A FA @ D Aol FAGE GHE 2T & Aok of BHAA EAY FHEE I
AE ol 2 ANE ehd £ vk B Fol, B3 WAL AT S WEY] skl 11 94 L B5 9
A% B2+ 9w, P AAE 11 94F A2 5 A

o] =wollA, Ul® ¢to] x}= ZF A9 dependency_level S YERE 4= k. dE 5o, A WA A=
dependency_levele] 191 A& yehli, 7 WA F A= dependency_levele] 591 HAE vrepa
2]+ dependency_levelo] 4¢1 #xE vepd 4= g},

2 oatgo] o AAde] wE™, 2u]& EY Z#o]E dependency_level #oZ 1 WA 45 zte= HHES U=
ggtozy =3e 5= o}, 4ug EY Z g o]& dependency_level o2 1 WA 32 zte IAHES Uzl
o7 F3E 4 9t} 8ulE EY Zg o]l dependency_level oz 1 WA 25 2t JAHES yzdgoz
A FaE 4 Q). 1681% EE Z ol dependency_level #oE 1& e JAHES HIdgoEHn T
T AT,

i
o
=
ki
ra
9
Kl
-
'L

SO
ki
Y

[ o
o,
ox
=)
4P
>,

SEET
A5 txFdol £4% e Eolth,

e

F HA =dolA FAIE BOFE B67HA 9] # A 50| decodable leading pictureE el

o] =HoA, GOPoll *3l¥ leading picturei= decodable leading picture®]”] ol + %
upe} o] shaby FEFE txaZel € , Al A =Rl =AFE nRel o] EE 17y =34

o o7IA, 2uE EY o7t 84 7t # A 9] dependency_leveldl whe} mwell AlE whep g
o] Bl, B3, B5, RAP ¥ Bl IX7} t=Z4# t}. o714, decodable leading picturei= RADL (Random

Access Decodable Leading Picture)< ¥3}

fr —1
g
| o

[*]

Aar
7§—°r
12 4 9
Utk
= 8& B odltgo] A AAdof] uE} open GOPo]al GOP”7} decodable leading picture % skipped leading

pictures ¥¥st= 49 EF Fdlolo WS vERd Edoltt. (AyE L 1-2)

A EE dde 2ERE AR 942 B2y ¢

%]

Z
&3

1=
o] %

z =
a g
1-01-0

HA 2 oA A =HoA, FAE BORE B27kA 9] A Eo| skipped leading picture® e = 9lar,
A1¥ B3Y-E] B67FA 9] x5 0] decodable leading picture® Yebd 4= Qlt}.

oA, skipped leading picture Tl2Zdo]= , E= Edol7t a4 4 gtk webA,

of =AIE uie} 3ol B3 HAFH tj=Eold Al AR =] ZAE vk} o] B3 J—.JﬂTEi
o7t #E & vk, AVIA, 2uE EY EHort FHE 7+ =#12] 9] dependency_levelol u}
Wo FAlE mpe} 7ro] B3, B5, RAP E Bl A7} glAaZy o] 2At}k. oJ7]4, decodable leading
picturex= RADL (Random Access Decodable Leading Picture)S X3t 9lal, skipped leading pictures
RASL (Random Access Skipped Leading Picture)E X3 4= ).

B

rﬂ

9,
g

=
ToBA
=
T

;O
LW

)

il
il

R
nﬂmm

H

i}

B4 £9

Bl

i

= 9= E utmgol o A dd wal open GOPolil GOP7} skipped leading picture® X33}
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T oA 2 A AR =l A, EAlE BOY-E B67FX9] A E<] skipped leading pictureE WENE 4 AT},

Hol| A, skipped leading picture= UxZgo|E 4 93, EE Zgol7t &8E 4 gt weka, = A

ol Al RAPH-E tlaZeold 4= gla, 2dl& EF Zgolrt 3= A A HA Zwe] ZAlE ule}
o]l RAP ¥ Bl A7} txZdeld 4 Qth. 7|4, skipped leadlng picture™ RASL (Random Access
Skipped Leading Picture)& ¥3H3t = Qlt},

T 102 2 el A HAldl wel max_temporal_id7} 091 HEVC =ER ] E” ZHo|& A Ystr] A3 trick
play boxe] 74& veldl =dolth, (AuvE L 1-2)

, 2E=” U9 HY temporal_id7} 091 2EHE EF

il

ol

do] dt7] 93ke] trick play box® Alz1d

o] d Aol waw, "trikhve"ehs RS HarE dojdE g gtk Ew e A AAjde u
=i =
= =

trikhve B2~ sample_count #WHE ¥HEE & for X ol pic_type Z=

e rju

=
/H+ dependency_level &

sample_count= ZEH| Z3€ AA Y F M4E ond 5 k. 9714, e sampled &€ pictureE
g 4 Qi

pic_type == HEVCS] NAL_unit_typeoll A el HA 9 F7E Yepd = vk, EE &l o]&2 = 3l
= 94 NAL_unit_type> & @ o]l o Ao mE pic_typel® AEH o] AbgE 5 It} pic_type BEL=
U1 EQ] k& vERd 4 Q).

sl A9 dependency levelS e 4= gt} EH gl A A oo ulE
dependency_level 2 ZdolE Fdst= Aol o882 & vl dependency_level TEi= 7] AVCE
trick play boxol A }%Q‘”H dependency_level o} 598 4 o, d& £9], dependency_levelo] 3¢1
AMES X3t EY Z9 018 F3th= 32 dependency_level©] 1, 2 EE% 3o sfFsts AMETS Y=y
AR Eat ]fﬂr/}% AL 9u)ed = Qdvd. wEbA, dependency_level & E¥ Z#o]S st o] B
HE & layerd levelS 9uld 4= v}, leading picture’} &A= 78‘—°r°ﬂC decodable leading picture
+ dependency_level S 7HAH, FASE 7|&ol| EY Zdo] B sdsHA sBHA o= IgHE AUHEW
A AFEE AARE YaHstal taEdold & vk, dependency_level BEE 6HIES] e UEpd 3l

dependency_level :%i

J}i rlr

=118 E dgol & A A oo upgl max_temporal_id7} 091 HEVC 2E#H e EZ Zo]& A YU3d7] g
gk trick play boxe F4& Yehd EWelth. (AU L 1-2)

o] = ~EZ Yo HU temporal_id7} 091 2EZHS ET Zdo] 7] Y3}e] trick play boxe Al1g#

o] o AAlde] wE™, 7]Ee] HoE "trik"olgkeE WAE o] &35 HEVC ES E Zol7)
g2 5 Qo). B o] d HAAde] wEH, flagE ©]&3le] AVC &= HEVC EE Zdol7l Ag= 4 9o
B gt o]l o AA o] WE trik ¥AE flagE o] 83 video codecol A streamS EE A Al1dw 3 ¢
QJth. E3F sample_count FHHHE WFEE = for FX Wof pic_type TE= Z/EE= dependency_level =S X
shek 4= 9l

B oamo]l o AAde] wE flag ko] 021 A9, trik ¥rAE H.264/AVC trick play® A21g@#d 4 it
flag Ztol 191 A9, trik ¥F2~= HEVC trick playE A19% 3 4 9},

sample_count= ~E®d XgH A F AFE ud § o}, o714, e sampled S pictured
ouj sk 4= g},

pic_type == HEVCS] NAL_unit_typeoll A geojd A9 F7E Uepd & vk, EF Zdold |82

b
X
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T Y4 NAL_unit_type & el d HAldo] WE pic_typel®Z AEEo] ApgE 4 Qry. B dyel o A
Aleflol W flag #ke] 091 A%, pic_type BEE 23154 e vEbd 4 AL, flag gho] 191 A5, 4R]Ee
e vekd = 9l

e

29| dependency level S YERE 4 <t} 2 e oA HAdo wE
] Fsl= AFol o]&=® 4= Ut} dependency_level WE 7]E AVCE
dependency_level =9} 5dd 4= Qlth. o|lE E°], dependency_level©] 321
T35 h= AL dependency_levelo] 1, 2 & 3o sfdsis AMEZwS vy

dependency_level TE+=
dependency_level & EZ
&

trick play boxolA] AF&H<
MZ S y3lsle] EEl Iy

My g oﬂ,

o 3 >.9, mlu

st yaZolstte AL 9nd 5 vk, wEbA, dependency_level > EY Z#o]E st oA B
HE HE layer? levelS 9ust 4= 9lt}. leading picture’} EA138k= 7Z-$-9l% decodable leading picture
+ dependency_level S 7HAM, FASFE 7|&ol EY Zdo] B sdsHA sBEHA & IgHE AUHEW
A g s e HATE Yagsta faZyeold = ). dependency_level FEE 6HIEQ] 7S yveRd 4 9l
o}.

T 12¢ E @y oA Ao whEl max_temporal_id7} 091 HEVC ~ER e EY Z#ol& X 43st7] 93 trick

=
play boxol|l ¥3+H pic_typeol] ofgk A™S el Z=Ho|t),
2 ool o Ao mE pic_types 0 WA 159 #S 7HE 4 ).
pic_typee] 021 A%, pic_typed ##HHA leading pictureE zZA &+ IDR IFAE yepd 4= vt o] A4,
nal_unit_type2 IDR_N_LPS e 5= it}
pic_typeo] 1¢1 79, pic_typed ##HH decodable leading pictureE zE= IDR IA S veEld 4 gt} o]
7d%-, nal_unit_type= IDR_W_RADLE ueEbd 4 dt}.
pic_typee] 2¢1 A%, pic_typee ##HHA leading pictureE 2zt BLA IAE ved 4 . o] A$,
nal_unit_type2 BLAN_LPS e 5= it}

pic_type©] 391 A9, pic_type #HHE RADL HAE ZEA7F Fyd® RASL FAE zEx] &= BLA JAE veRd
4 Q. o] A%, nal_unit_type BLA_W_RADLS Yebd &= dt}.

pic_type©] 491 7%, pic_type> TH¥E RADL I A = RASL
7d%-, nal_unit_type< BLA_W_LPS yeld 4 ).

18
Ry

& 724 BlA FAAE YEd 5 dd. o

18

12 e

»
30
®
o,
ol
Jo

pic_type®] 59 A%, pic_typee FTHH leading pictureE 2Zri= CRA
nal_unit_type& CRANUTS veld 4= Qt).

pic_typeo] 7¢1 A%, pic_typee RADL (Random Access Decodable Leading Picture) ZxZ vepd 4= gt
o] 9, nal_unit_typee RADL_N ®+= RADL_RS vebd 4= ).

pic_type©] 821 79, pic_types RASL (Random Access Skipped Leading Picture) FAE veld 5= ). o]
7d%-, nal_unit_type RASL_N ¥i+= RASL_RE uyEeEbd 4 dt}.

pic_type®] 991 7%, pic_type AaAA &2 1 IAHE Yepd 4 o).
pic_type 102 unknown #tel| =g 4 Ar}.
pic_type 11 WA 15% reserved atoll sidad 4= c}.

T 13& B e o AAdo] wat pic_typeol] leading picture #HEE W&o] EIE ol x| &= AL,
max_temporal_id7} 091 HEVC 2=E#e] EZ Zgol& AYsl7] 938 trick play boxe TAL e
Edolth. (MY L 1-1)

Ed W9 FHd temporal_id7} 091 2EHS EZ Z o] 317] 935} trick play boxe Al1d

ol

2 ool A AAlde mEW, "trikhve"ghe AJEZE W7 Hojd 4 Qlu. ool A AAdd
trikhve B2~ sample_count #WHE WHEEHE for X ol pic_type W= H/HEE dependency_level T=

e rju

sample_count= Z~E®d X35 A F AFE gud F o}k, o474, e sample S pictured
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ong 4= Q.
pic_type =+ HEVCS] NAL_unit_typeoll Al 4o IH9 F/HE Yeld 4 o, EEY =
T Y4 NAL_unit_type & 2o A HAldd wE pic_typel® AElxo] A8 4= A}, pic_type TE=

SHIES k& dehd = Sl

dependency_level Tt 3 A9 dependency levelS ERE S 9t} g o] o AA]oo] upE
dependency_level> E¥ Z#ol& s Ao ol&d F A dependency_level == 7]E AVCY
trick play boxollA] AM&E % dependency_level =9} 5Ue 4= Qlth. o|l& E°], dependency_level©] 3%
MES E¥ste] EY ZdolE 383t 22 dependency_level©] 1, 2 5‘5% 3o #stE AEVHS Had
Shal Y AaEw ]O]aq% AL 9u)ed ¢ 2dvd. wEbA | dependency_level & E¥ Z#o]= 3stE=d ojA B

+ 9}, leading picture’} EA3= 7 OﬂE decodable leading picture

&

E%C == layerd levelS 9on|gt A
T dependency_level S 7AW, 2152 7]Ed EY Zo] Wiy %%]3}71] AIFHA e JHE dyHd

ue

S
A FAWE Pmgstn OaFdeld = Uk dependency_level BEE SMIES] g e 5 9l

E 14 B owgo) w g2 oA AAdo ug} pic_typeol leading picture T o] EIEo ¢A &
739-, max_temporal_id7} 021 HEVC 2~E# 9] E8 Zgo|Z A d3s}7] 9138 trick play box? S
5]

oltt. (AuEl L 1-1)

o] mHe ~EY Yo HY temporal_id7} 0¢1 2EHE EF Zo] 3l7] 8} trick play boxe A|1g#
WS YER EHo|th

®oargol o AAde] wEw, s AFo® "trik'o|ghs wWhAaE o] §5}o] HEVC ~ER] EY Ze7t
P 4 Qo). & A A HAAld mEH, flagE ©]&35t AVC L= HEVC EEY Zol7F d9E 4 Q).

7}
B oamol o AAde] wE trik ¥rAE falg, sample_count ZF9HE BHEEE= for £ o pic_type =
9/ g 4 Q.
2 odbgol o] AAJdo] wE flag #kol 091 A%, trik =& H.264/AVC trick play® Al2d®E 4
flag #ko] 191 A%, trik 2% HEVC trick play2 Al2@3 3 4= ).
o

. 971A, Y] sampled 3 9] pictureE

+>

[e}
1 /T = dependency_level =S X33t

al

32

)

sample_count+= Z=EJ] X3tE A9 F /FE 9T = 3

g 5 e,

pic_type BE=+ HEVCS NAL_unit_typedlAl o€ Ao /& ved + k. EY Ed ol o]&d F 3l
= AR NAL_unit_typed E 2io] o AA|do] WE pic_typel® Aol AFgE & Qrh. B dygol o A
Aleflell W2 flag #ke] 091 A5, pic_type =& 2HES] k& Yeld 4= dil, flag ghol 191 25, 3| EY]

s Yyeid 4 g,

dependency_level T Y FA 9 dependency levelS YERE 4= gltf. B @yl o AA|do] wE
dependency_level > EZ Z#olE FPsl= Aol o]8=E 4 Ar}. dependency_level TE+= 7] AVCO
trick play boxolA] AF&-EH1® dependency_level B9} A 4= U}, o|E £9], dependency_levelo] 391

AMES ¥3ste] EY ZHolE Fdgtt= 32 dependency_level©] 1, 2 5‘5% 39 sFets METS yay
sta fjaZeo)dtis AL 9 4 gtk wEhA, dependency_level > EE ZE|o]E Fast=d o)A H
Eﬂc & layer? levels 2v& 4= v}, leading picture’} EA3I= 78‘ OﬂE decodable leading picture

i dependency_level & 7HAH , A5 7]Ed ER Fdo] WA s8] FHA @ IAAE AYHY

1 APy = IANE gagdsta gaEzgold 4y, B Wyl o Ao mE flag #ol 0 A5,
dependency_level TE=E 6HEQ 7S yebd 4= 9lar, flag #to] 1¢1 A%, 58 E9 k& vehd = ).

2 dge] 1 o2 o HAAde mEd, EE Zdolg 53T uf leading picturew Y2=IET#H oA g
Aleko] 3= AF-, pic_type ofef9} o] FdE & vt pic_ typeol 0¢l MZo

=
unknown A1Z%S Yeld 4 dal, pic_typee] 191 A9, pic_
745, pic_typeZ 3T MEo] (RA AEUS 1/‘rE‘r”e*
c Ql

=)
745, pic_type #E
Zo] IR A=YS e

)
A= =
4 Aar, pic_typeo] 321 AS-,
7

o il

A3L, pic_typeol 291

pic_type &g AMZol BLA AMEUS Yepd = Ji, pic_typeo] 4 S, pic_type 3T AlEo]
unconstrained I MZ9S vhebd = 9o}, o] A9, HEVC ~EH] th3l pic_type Z/%EE dependency_level
oo A== HE 71 205 F Utk 74, AE2 JA e 593 grjE el 5 Q.
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id7F 091 A5 FolA I HHE tiergteZ 18 7HE 4 03 P JAHE tiergte® 258 71 4 vk, =,
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temporal id9] #S THE tierd] 1:12 WA ZA 4 AUr}.

Bowgol wE thE o AAdE A AluaQ A—a 2 A9 A-boll 2olA, temporal ide] S tierdl
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7hsd HA Zdldel Fo e des 4= 2t} (This field conveys the value of the intended minimum

number of extractable frames per 1.28 sec. from tier 1 through "PVR_assist_teir_m")il A= HoJE I

o] 2 H o] o Al AuE] 2 A-adl wE EY Fglo] WS YERY =dott
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PVR_assist_temporal_id_plusl ZE=x &4 Z#9 temporal id S YeEbHa, AAZ o & NAL unit header
of ¥3}+%¥ nuh_temporal_id_plusl #¥ L3 7S yetd 4= o).

PVR_assist_temporal_id_info_present_flag T=+= temporal id #HE HRZS X33=A 58-S yegd 5
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PVR_assist_temporal_id_plusl®] &uE S 4 Avf. 3k, PVR_assist_tier_pic_num_to_temporal_id_flag
g o] &3l tierd U7 HAHASS &EHEF 7 ATt

H ool o A Aloo] wpE=W | PVR_assist_information:= PVR_assist_information® TAE Ueldl ojd =4
of| A &3t rE Je | PVR_assist_tier_pic_num_to_temporal_id_flag e,

=
PVR_assist_temporal_id_info_present_ flag Fd= 9 /W= PVR_assist_max_temporal_id_plusl =5 X33 4=

o)t}

o] =WollA| PVR_assist_information® T35 WERH o] EHAA Heeh Bu9 5dd HAS z2te du=v
old E=HolA H&3t oujet HdI uj= sbE = vk, ubwk, PVR_assist_tier_pic_num TEiE E dbe o]
g AAdo] wat temporal id frame workel ZthE o] &= 4 ¢t} =, PVR assist_tier_pic_num ZEE &

XH ;4_31]019/] temporal id #S YElHa, AAZH o2 NAL unit headerol| ¥+ nuh_temporal_id_plusl #k3}
3 7+ 1A 5 Qo).

PVR_assist_tier_pic_num_to_temporal_id_flag ¥=+= PVR_assist_tier_pic_num ZE=Z temporal idS YEM

= =2 AEY0d 1 3e 7 5 g

] e =

PVR_assist_temporal_id_info_present_flag Z=+= temporal id IHE AHH
AT},

PVR_assist_max_temporal_id_plusl =+ HU temporal id #= YEINIZ AAAHSZ | temporal id = o gkl
1& 9 @S Yeid 4 g,

Eodge] A AAde] w2, EY  Zyo]e] H|&4E=  PVR_assist_max_temporal_id_plusl Z=<}

PVR_assist_temporal_id_plusl B=29] onu]Z zZk= PVR_assist_tier_pic_num = S o] &3sle] ArE & 9

vehd

il
==

Fapen oy

g

_27_



[0306]

[0307]

[0308]

[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]
[0318]

[0319]

[0320]

[0321]

[0322]

SIHS41 10-2016-0091814

o}

B oulmgo] w2 o AAd= PVR_assist_framework#:E 2H]E o]Abe] I = Z PVR_assist_informationo]
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A ®lxy A AHHE max_temporal_id B PVR_assist_max_temporal_id2 WH=E 4 9ot Ao @xy
2 el digh Mg AWe = 32, 35, 36, 37, 40014 M&EEATh. Elo] W= "X Y AH FoloE Al
adysr] 98 AFeE = k. Elo] @l Z A7kl dependencyS WERE 4= th. HEVCS! A%, Elo] ¥
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EEH2
NLO | NLI | NL2 FormatReq | Specification Description
moov ISO[8.2.1 Container for functional metadata
mvhd 1501822 movie header
mela ISO] 8111 DECE Reqmre(f maladala
" Section 234 XML for required
moof + 8.
mfhd | 0]8.8.5 Movie Fragment Header
fraf | 1S0]8.8.6 Track Fragment
tfhd | 0[8.8.7 Track Fragment Headcr
tfdt 01 [1S0]88.12 Track FragmentT liira'l]s: Media Decode

0/1 for video
0 for others

Section 2.2.2 AVCNAL Unit Storage Box

E93
Syntax
aligned(8) class HEVCNALBox
extends Box(*hven')
{
HEVCDecoderConfigurationRecord()HEVCConfig:
}
=Y
Element Definition Value Card
HighDynamicRange xs:string | 0.1
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EHS
Random access | IDR Instantaneous decoding refresh | Without associated leading picture
point pictures May have associaled leading picture

BLA Broken link access Without associated leading picture
May have associated Rﬂgﬂ_ pictures but

without associated RASL pictures

May have associated RADL and RASL

CRA Clean random access
Leading picture  |RADL | Random access decodable
leading picture
RASL Random access skipped leading | Not-used for reference in the same sub-layer
picture

b

o

1
g
()

hI b2 BS h4 BS bé B7 b8 P9 blOBll bIZBU bI4BIS blﬁ Pnbm Bl9 b20 Bll bZZBﬁb?A I25

dependency level
(ITsTafsT3]s 4 s 2 sT4 53 sT4 s[2[s[4s[3]s[4][5]1]

244 (dependency level: 1~4)

T IxT [ Te[ T [T [T Tx T [x[ Ix] [x] [x]

48} % {dependency level: 1~3)

DI T T I T T T T T T T I [ ] [«

8¥]%(dependency level: 1~2)

GITT I T T T T T T T T T T T T TT0 Ix]

164 % (dependency level: 1)

% 5 2 A A O O O Y
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EH7
(1) Decodable leading picturc$] -
Decoding order
[P [B3[BI[BO[B2[B5] B4 B6IRAP| B3 [BI[BO[B2[B5][B4[B6] P [B3|BI|
Random access )
X1 314 A (Display order) Dispay

[BO[BI[B2[B3[B4[B5]B6] P{BOIBllB?.lB3|B4|B5IB6IRAP[B0[BI|B2I

Decodable leading picturc(RADL):
Decodable leading picture ©] ™, Display & trick play 7Hs
(dependency level®] &8 4)
i .
X2 W}4: A] Display order 2 2 2 0 y
[BO[BI[B2[B3[B4[B5[B6[ P IBOFBI{B2[] 1 B6 [ RAP[ B0 [ BI[ B2 |

Trick playA] display*] < picture

EH8
(2) Decodable + Skippedleading picture¢! 7 §-
Decoding order
[P [B3[BI[B0O[B2[BS[B4]B6LRAP [ B3 [BI[BO|[B2[BS[B4[B6[ P [B3[BI]
Random access
X1 3425 Al (Display order) Dispay

(B BI B2 B3] B4 BS[B6] P K B0[ BI[B2[B3[B4[BS[BS [ RAP[BO[BI[B2]
| RASL  RADL:RADLY display’}53H2, trick play7}s

Leading picture
A 1o
X2 W45 A] Display order x2 x2 x2 x2
(BOTBITB2[ B3] B4 B5 [ B6 | P ¥ B0[ BI B2 [ B3] B4 [BS]B6 [RAP] B0 [BI[B2]
| RASL RADL

Trick play| display ] & picture
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EH9
(3) Sklppedleadmg pictured] 7%
Decoding order
[P lBBlBllBO[B2]B5{B4LB6:RAP|B3"BI SE R S ¥ ST

Random access

A2 A] (Display order)
[BO|BI[B2[B3|[B4[B5S|B6]| P i BO| Bl | B2| B3| B4|BS5|B6[RAP| B0 |BI|B2]

i RASL
X2 W}2; 7] Display order 0
(B[ BI[B2[ B3] DA B3] B6] P 1B Bl[BHB,]BuBsLBé[MPIBO[B]] 7]
| RASL

T Trick play] display®l3= pictre

EH10
aligned(8) class TrickPlayBox
extends Fullbox('trikhvc', version=0, flags=0)
{
for (i=0; I<sample_count, i++){
unsigned int(4) pic_type;
unsigned int(6) dependency level;
unsigned int(6) reserved;
j
J
=911
aligned(8) class TrickPlayBox
extends Fullbox('trik’, version=0, flag)
{
if (flags=0)
for (i=0; i<sample_count, i++){
unsigned int(2) pic_type;
unsigned int(6) dependency level;
)
clse
for (i=0; i<sample_count, i++){
unsigned int(4) pic_type;
unsigned int(6) dependency level;
unsigned int(6) reserved;
}
}
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EWHI2
pic type Description 42l (nal_unit_type)
0 IDR without associated leading picture IDR N LP
| DR with Decodable Leading Picture IDR W RADL
2 BDR with Decodable Leading Picture BLA N LP
3 BLA may have associated RADL pictures | BLA_W_RADL
but without associated RASL pictures
4 BLA may have associated RADL and RASL | BLA W_LP
5 CRA may have associated leading pictures | CRA NUT
7 Random access decodable leading picture | RADL N, RADL R
8 Random access skipped leading picture RASL N,RASL R
9 Unconstrained [-picture
10 Unknown
11~15 Reserved
EHI3
aligned(8) class TrickPlayBox
extends Fullbox('trikhvc', version=0, flags=0)
{
for (i=0; i<sample_count, i++){
unsigned int(3) pic_type;
unsigned int(5) dependency level;
}
J
EHI4
aligned(8) class TrickPlayBox
extends Fullbox('trik', version=0, flags)
{
if (flags=0)
for (i=0; i<sample_count, i++){
unsigned int(2) pic_type;
unsigned int(6) dependency level;
}
else
for (i=0; i<sample_count, i++){
unsigned int(3) pic_type;
unsigned int(5) dependency level;
)
}
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aligned(8) class TrickPlayBox
extends Fullbox('trikhvc', version=0, flags=0)
{

for (i=0; i<sample_count, i++){
unsigned int(4) pic_type;

unsigned int(2) temporal sub_layer pic type;

unsigned int(3) max_temporal_id;

unsigned int(3) temporal_id;

unsigned inf(3) constraint_trick play mode;

unsigned inf(1) reserved;

if (temporal sub layer pic type="TSA"){
unsigned int(3) next temporal id;
unsigned inf(3) reserved,

3
3
3
1

j

else if (temporal_sub_layer pic type ='STSA'){
unsigned int(3) next_temporal_id;
unsigned int(5) reserved;
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EH17

aligned(8) class TrickPlayBox
extends Fullbox('trik', version=0, flags)
{

if (flags=0)
for (i=0; I<sample_count, i++){
unsigned int(2) pic_type;
unsigned int(6) dependency level;
J

for (i=0; I<sample count, i++){

unsigned int(4) pic_type;

unsigned int(2) temporal_sub layer pic_type;

unsigned int(3) max_temporal id;

unsigned int(3) temporal_id;

unsigned int(3) constraint trick play mode;

unsigned int(1) reserved;

if (temporal_sub layer pic_type ="TSA"){
unsigned int(3) next temporal id;
unsigned int(5) reserved;

else

|

else if (temporal sub layer pic_type ="STSA"){
unsigned int(3) next_temporal id;
unsigned int(S) reserved,

TSA
next_temporal id=2

7

_40_



EH20

aligned(8) class TrickPlayBox
{

extends Fullbox('trikhvc', version=0, flags=0)

for (i=0; I<sample_count, i++){

unsigned int(4) pic_type;

unsigned int(2) temporal sub layer pic_type;

unsigned in(3) max_temporal_id;

unsigned int(3) temporal id;

if (temporal_sub_layer pic_type="TSA"){
unsigned in(3) next_temporal_id;
unsigned int(5) reserved;

}

else if (temporal_sub_layer pic_type ='STSA'){
unsigned int(3) next_temporal_id;
unsigned int(5) reserved;

j

unsigned int(6) dependency level;

Ew21
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aligned(8) class TrickPlayBox

{
if (flags=0)

else

}

for (i=0; [<sample_count, i++)

extends Fullbox('trik', version=0, flags)

for (i=0; I<sample_count, i+){

unsigned int(2) pic_type;
unsigned int(6) dependency level;

unsigned int(4) pic_type;

unsigned int(2) temporal sub layer pic type;
unsigned int(3) maxtemporal_id;

unsigned int(3) temporal _id;

if (temporal sub layer pic type="TSA'){

e S e A

unsigned int(3) next_temporal id;

unsigned int(5) reserved,

}
else if (temporal sub layer pic type="STSA"){

unsigned int(3) next_temporal id;

unsigned int(5) reserved,

|

unsigned int(6) dependency level;
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=923
23010
B =) A
Ao oS %A eRden A\
e
HDMI

UHD Player Magic Motion remole
Controller{Voice Control)

23020

root

USB W22 g7l
2"Device& Metadata

2NDDevice

META |

APPLLICtion
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—— Temporal id Z trick play control

3IHSd 10-2016-0091814

—xl

—x2

—-x4

max_temporal id=
temporal id=3 (60p)

temporal id=2 (30p)

temporal id=1 (15p)

temporal id=0 (7.5p)
—x8,x16, ....

tier 1

tier 2

EH2

max_temporal_id =
temporal_id=3 (60p)

—xl

temporal_id=2 (30p)

—x2

temporal_id=1 (15p)

— x4

temporal_id=0 (7.5p)
—-x8

EWH2%

max_temporal_id =
temporal id=3 (60p)

—xl

temporal_1d=2 (30p)
—-x2

temporal _id=1 (15p)
— x4

temporal_id=0 (7.5p)
—x8

———= TicrZ trick play control

J

//\

/

DV

[ picture
tier=1

p pxcture
tier =2

E%’_T

]

‘ tier=4

| A

Pl

—_

ticr=13
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=927

max_temporal id = Yo
temporal id=3 (60p) D I_| ler
—xl /ﬂ R ﬂ| k i }
temporal id=2 (3p) / W \
—x2
temporal_id=1 (15p) tier=2
— x4

ey
temporal_id=0 (7.5p) I:}V \N‘j’
—x8

E=H28
nuh_temporal id plus! tier
1 1
2 2
3 3
4 4

EH29

nuh_temporal id plusl tier
1 1

2
3
-

N Lo | o

30010 30020

max_temporal id=
temporal id=1 (60p) %Hhﬂ ticr=4 tier=6
—xl N\

\ | Y

temporal id=0 (30p)
(nuh_temporal id plusl=1)
—x2

tier=3 tier=3

tier=2

tier=0 tier=1

™ vy e 1
(LS R V) Ul =1
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EH3]
data field tag Description
0x 00 Reserved
0x01 Announcement switching data field
0x02 AU information data field
0x03 PVR assist_information data field
0x04 | TSAP timeline data field I
o I 0x05 HEVC temporal id tier mapping info data field >
0x06to OXF — Reserved for fufire use B,
0 x A to OxFF User defined
EH32
Syntax No. of bits Format
HEVC temporal id tier mapping info (payloadSize) {
reserved 6
included temporal id flag 1
temporal sub layer dependency flag |

if{included_temporal id_flag & temporal sub layer dependency flag){

max_temporal_id plusl 3

temporal id plus] 5

reserved 2
iffmax_temporal id plusl > 1){

for(i=0; i<max_temporal id plus! - I; i++){ 3

curr_tier_num 3

trick_play speed 2

reserved

_46_
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trick play speed AT 7Fe s ul%
0 1
1 2
2 4
3 8
4 16
5 32
& 64

_47_
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EH3Y
Syntax No. bits Mnemonic
PVR assist information( ) {
data_field tag 8 uimsbf
data_field_length 8 uimsbf
if (data_field length> 0) {
PVR _assist_tier_pic_num 3 uimsbf
PVR assist_block trick mode present flag 1 bsibf
PVR assist_pic_struct present flag 1 bsibf
PVR _assist_tier_nex!_pic_in_tier_present flag 1 bsibf
PVR _assist_substream _info present flag 1 bsibf
PVR _assist_extension_present_flag | bsibf
if (PVR _assist_extension present_flag="1"){
PVR _assist_segmentation_info present flag 1 bsibf
PVR _assist_tier_ m_cumulative_frames_present_flag 1 bsibf
PVR assist tier n_mmco_present flag 1 bsibf
PVR assist reserved 0 5 "00000"
if (PVR assist segmentation info present flag =="1"){
PVR assist seg id 8 uimshf
PVR assist prg id 16 uimsbf
PVR _assist_seg_start_flag | bsibf
PVR assist seg_end flag 1 bsibf
PVR assist prg start flag 1 bsibf
PVR assist prg stop flag 1 bsibl
PVR assist_scene change flag l bsibf
PVR assist_reserved 0 3 "000"
}
if (PVR _assist_tier m_cumulative_frames_present flag=="1"){
PVR assist tier m 3 uimsbf
PVR assist tier m cumulative frames 5 uimsbf
j
if (PVR assist tier n_mmco_present flag=="1") {
PVR assist_ticr_n_mmco 3 uimsbf
PVR assist_reserved 0 5 "00000"
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EH35
Syntax No. bits Mnemonic
PVR assist_information( ) {
data field tag 8 uimsbf
data_field length 8 uimsbf
if (data_field length > 0) {
PVR assist tier pic num 3 uimsbf
PVR assist temporal id plusl 3 uimsbf
PVR _assist_block_trick mode_present flag 1 bsibf
PVR assist pic_struct present flag l bsibf
PVR _assist_tier next pic in tier present flag I bsibf
PVR _assist_substream_info_present_flag l bsibf
PVR assist _extension present flag l bsibf
PVR _assist_temporal id info_present flag l bsibf
if (PVR _assist_temporal id info_present flag=="1") {
PVR assist max temporal id plus] 3 uimsbf
|
j
}
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EH36
Syntax No. bits Mnemonic
PVR assist_information( ) {
data_field tag 8 uimsbf
data_field tag 8 uimsbf
if (data _field length > 0) {
PVR assist_tier pic_num 3 uimsbf
PVR assist tier pic num to temporal id flag 3 bsibf
PVR assist_block trick_mode_present flag 1 bsibf
PVR assist pic struct present flag ' bsibf
PVR assist tier next pic in tier present flag l bsibf
PVR _assist_substrcam _info_present_flag I bsibf
PVR assist extension present flag | bsibf
PVR assist_temporal_id_info_present flag l bsibf
if (PVR assist tier pic num to temporal id flag=1&&
PVR assist temporal id info_present flag=="1"){
PVR assist max_temporal id plus] 3 uimsbf
f
j
}
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EWH37
Syntax No.bits | Mnemonic
PVR assist_information( ) {
data field tag uimsbf
data field length uimsbf
if (data_field length>0) {
PVR assist_temporal id_plus] 3 uimsbf
PVR assist_substream _info_present_flag 1 bsibf
PVR assist_extension_present flag 1 bsibf
PVR assist_temporal_id_present flag 1 bsibf
PVR assist_temporal_sub_layer_dependency_flag 1 bsibf
if (PVR _assist_temporal_id_present flag="1* && PVR _assist
_temporal_sub_layer dependency flag=="1") {
PVR assist_max_temporal_id_plus] 3 uimsbf
If(PVR assist max_temporal id plusI>1) {
for(i=0; i<PVR assist max_temporal_id plusl - 1;i++) { 3
PVR assist curr tier mum 3 uimsbf
PVR _assist trick play speed 3 uimsbf
PVR assist reserved 0 2 00"
}
i
}
!
j
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38050

EWH38
RF chaneel
IF 1 38010
Tuner
38020 /38040
Demodulat ' T Video decoder
e g packet & Demux
TS packet
S=—=-———aeae——J|

R . ot i |

MTemporal IDSF ] T 71 PVR assisl_ | TS packet

_ Tiermapping | information descriptor ol
FREPVR_

assist_information

descriptor

TS packetol[ /]

NAL unit_tempora

id_plus] 34 Trick play
38030
EH39
Tier framework HEVC temporal sub_layer

oTier 7: non-referenced discardable pictures
oTier 6 : referenced discardable pictures

#No classification for ref / non-ref. pictures

oTier 2 : P pictures
oTier | : RAP pictures

e Temporal ID 0 : I(Including IRAP), R, and B
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EH40
Syntax No. bits Mnemonic
PVR assist_information( ) {
data _field tag uimshf
data field length uimsbf
if (data_field length > 0) {
PVR assist temporal id_plusl 3 uimsbf
PVR assist temporal id info present flag l bsibf
PVR _assist intra_picture_flag I bsibf
PVR assist reserved 0 3 "000"
If(PVR _assist_temporal_id_info_present_flag == *1") {
PVR assist max_temporal id plusl 3 uimsbf
PVR assist PB numbers _in_temporalld zero 3 uimsbf
PVR assist_reserved 0 2 "00000"
)
for (i=0; 1<n; it) +{
PVR _assist_rescrved_byle 8 uimsbf
j
J
}
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