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X 2.2.1-16 B hA v Z—U—=7 32APSK (Wi FMAZFEAH L)

#2.2.1-1 AU X =V —THAHAHL

e R (S
2 - .
2/5LLF | 1/2 3/5 2/3 3/4 7/9 4/5 0L
8PSK i JIE I JilE I JilE JIE
16APSK | 3fi JIE JIEd ] JIEd ] JIEd
32APSK | 3 JIE JIEd JIE JIEd Ul JIEd
2.2.1.8 ZEH K

EHITEFE 2.2.1-8 177, FELHASTRNOEZSEEILX, K2.2.1-17T DEEBD
TH D,

#2.2.1-8 T

EIREHA | ik

7 L — AEH
n/2>7 b | 2 bEHA
BPSK TMCC {E &

FEE BEESFARERETET)
QPSK FES (RXEFSBLERETFET)
8PSK FEHS (REEFABEERETZT)




16APSK EEE (BREETREEESED)

FEE BFEFREEREFET)
(B2 DIRIERBEOIER KDY 5o, &K%
EAY—E AR Z#EUICHERT D7
(32APSK) | IZiX, BHOROKE 2%ZET 75
WENZ /2D Z et Sk, XIS
e MR IS A E 2 72 b G 23 AT RE
EZONDHEFRITA)

B, w/2 7 b BPSKIZHOWTIE, 7 L= AR GE 1 AL 2 atea ik A
DY URMIBNTE, YU ARL0DEXF1IRIB, 10OLE3IRBOEEREZIRY
2 2V R LIEOBEEH O 0 RN THE, KERHE D 12 90 HE o iR ElS
& 5 A TR RALE T D

16APSK J2 T8 32APSK (Z2WN T, IRIBVEREZ 4G5 720, FF A LsRIC LD | & 2.2. 179
FOFE 2.2, 1-10 lOR T8y (2R,/R,) KUy 1(=R,/R)), vy2(=R,/R) % & %, 7.
(a)~@)TlIEFEE21 L, ENZ1ITHEHEBIELTWAR, (d) AN (e)lzoW\WTixE
& LICHBIET D354, 4R, 12R,*=16 K& (X 4R, *+12R,2+16R, =32 & 4%,
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0 0
(i=F%) (i=1B%)
0=1
b=mld > |
1 1
(i=5F%) (i=18%h)
UL Si(i=1,2,3+ )
i=1: IL— L 5%EE

(@) m/2 Tk BPSK

MSB

N N MSB  LSB
A MSB LSB
AW 100 N\ /
10 00 110 000
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o=mi4) 010 b=mnl4 |
g 001
1 01 011 101
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< 2. 2.

1-9  16APSK D421t

s | 1ty
1/3 3.09
2/5 2.97
1/2 3.93
3/6 2. 87
2/3 2. 92
3/4 2.97
7/9 2. 87
4/5 2.73
5/6 2. 67
7/8 2.76
9/10 2. 69

3 2.2.1-10 32APSK D4%kt

PRt | PRty 1| PRty 2
1/3 3.09 6. 53
2/5 2. 97 7.17
1/2 3.93 8.03
3/5 2. 87 5.61
2/3 2.92 5. 68
3/4 2.97 5. 57
7/9 2. 87 5.33
4/5 2.73 5.05
5/6 2. 67 4. 80
7/8 2.76 4.82
9/10 2.69 4. 66

2.2.1.9 [mET VRN L— b ETRRE

34. 5MHz i 2 ks 2 R H T 2B DOfsk s AL L— b % 33. 7561Mbaud & 35,

HRIR=ILE20ppm & T 5,

2.2.1.10 m— A 7R

WS DEIRIIR 21T 5 7 0 L ZHRRMEIS, BERER LSS 37 5D 27 © 19 55 4 11
FH3FICHETDRIHNEA4EDE8D 16 IZEDD LA A RaA Ukl L, Z0nm
—VFTHEE 0.03 ET5H, EEMEZEMTOT— LA TREOEI Y YT, L—
Mo &ET 5, ek, EHEMTX/SINK (f (TRT) OT N—F ¥ HEZITI,

T A R NEPFE F X, 16. 87805MHz (547 JE IR BCHE 34. 5MHz) & 35,
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F o, B D OEREE AT N T AOMIEEE, LR T 7 0 VX DR
BEIERME DRI, X 2.2-18, KON 2. 2-19 GEMMEIXE 2. 2. 1-11) [T -9 & &
T 5,

—— L[
- TR
— FAR AR
'm
)
i
1
j;
m
-50
0 0.5 1 15 2
BUSALJE B 5L iy
2. 2-1-18 AP DO AT b T SRR SR A
0.2
rM —— R
0.15
- TR
0.1
A C E GAIL
+——o— o
.z 0.05 -+
X
2 0
)
# -0.05 = - i
01 B D F H
0.15
N
0.2 -
0 0.5 1 15 2
LR R e

2.2.1-19 2SRRI 7 4 L2 ORERIE S
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F2.2.1-11 ERGHIIDOART b T DR & T 7 )V ZRERIEDFFAE

M| R MR & [dB] | BRI HE OFESE
A 10.000 fN | 0.25 +0.07 / N | LR
B |0.000 fN | -0.25 -0.07 / fN | FIR
C [0.200 fN [0.25 +0.07 / N | LR
D |0.200 fN | -0.40 -0.07 / N | FIR
E |0.400 fN |0.25 +0.07 / N | EFR
F|0.400 £fN | -0.40 -0.07 / N | FIR
G |0.985 fN |0.15 +0.07 / N | EFR
H |0.985 fN | -1.20 -0.07 / N | FIR
I 10.992 fN |-0.50 +0.07 / N | EFR
J |1.000 N | -2.00 +0.07 / N | LR
K |1.000 fN | —4.00 -0.07 / fN | FIR
L [1.008 fN |-4.00 +0.07 / N | LR
M |1.015 fN | -7.00 +0.20 / N | LR
N |1.015 fN | -11.00 -0.20 / fN | FIR
P |1.040 fN | -16.00 - R
Q |1.202 fN | -24.00 - kR
R [1.288 fN | -35.00 - kR
S |1.459 fN | -35.00 - kR
T |1.459 fN | —40.00 - kR

2.2. 1. 11 X5 RBLEE S

(REE RELESE 513 TMCC IZ L MR A v v MIHEE SN LR T NDfE 5
R NARARIET D, Bl 2 1L, 32APSK D55 & AR /L 00000, 00001, 00010, 00011, =+ = -
11111 DIEIZF DIE B M 2 sk 5, 16APSK D4 0000, 0001, 0010, 0011, « - -
1111 ONEIZIE B A% 2 [Bfrikd 5, 8PSK M4, 000, 001, 010, 011, « « « 111 O
NEIZAE =& i % 4 [FURET 5, QPSK O34, 00, 01, 10, 11 DNEIZ(E 5 A% 8 [Ffmik
T 5, n/27 bk BPSK D6, 0, 1 DIAICEZRE 16 Einikd 5,

2.2.1.12 TMCCE%

TMCC B 1E. &A1 v MZxT HEEA R Y —20%E| D 4 TOE5E A & OBIfREE,
BRI N BT 2 1B M A (55T 5, TMCC E B DOBEICHATE 28IE 1 7L —25
720 9422 By N TH D, mEAFREDOY Y X DTN L5121, TMCC 5135
BEDEIN B2 A I 72k LT 2 7L — AT L THI D B2 B OB WA BT 5,
¥, MCCEBOR/NEHFMRIZ1 7L —Aa2T 5, FZEBKICBNTL. 2 b
DOFEE R 2 fERITZET D720, TMCCIE B DOIERZ FRFEER T 5,
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TMCC {5 5 DHIEE R ORERK 2[4 2. 2. 1-20 127”7,

FEET | mEE—F/ | RN —LFER | 15y | K104/ | BRRN—L | BRRN—LS ERE PRARTESR
Z2O0vMMER | MERRM—L | BRHRN)—L =P =P EERAN)—LBES| HIEIER
1EHR &R TR 1B RS RIEHR
8Evk 192 Evwbk 128 Ewhk 896 Ewhk 3840 Ewk 480 Ewk 256 Ewhk 8Ewk 3614Ewhk

X 2. 2.1-20 TMCC {5 5 D il fH I # DAk

(1) ZHEfER
ZHERRIE, TNCC BB DIEFRNAFICAEE N ELLEIC 1 TOMREINDES L L,
ZOfEA T11111111) DI 00000000 (2R 2,

(2) fBEE— R/ 2y ME#R

BEE— R/ Zmy ME#IZ, FEHIEHAT LR, NFEHFEE, KW
BRIy 7 3 T7EERT,

RiEE— R,/ 280 v MEBROMERKZX2.2. 12110, 74—V FOfEE, #£
2.2. 1-12275H%2. 2. 1-14F TR,

EEE—F1 | EEE—F1 | EEE—F1 | EEE—F1 EEE—F8 | GEE—F8 | ZEE—F8 | {IEEE—FS
DERARX | OFELEE | ~DEYLT | OFHELED DERARX | OFELE | ~OEYLT | OFELESD
A0y INVIFT ZOvh INVIFT
4EYk 4Ewk 8Ewhk 8Ewhk 4Ewk 4Ewk 8Ewhk 8Ewhk
< SRR N R ek N
X2.2.1-21 {BIEE— R/ 281y MEROMERK

#92.2.1-12 [EEFE— FOLFFR

fiE 25 5K

0000 UHF—7

0001 7 /237 FBPSK

0010 QPSK

0011 8PSK

0100 16APSK

0101 32APSK
0110~1110 YH—7

1111 #o Y THARL

21




#2.2.1-13 fmikE— FOFF 5L

fiE Rk
0000 P
0001 1/3
0010 2/5
0011 1/2
0100 3/5
0101 2/3
0110 3/4
0111 7/9
1000 4/5
1001 5/6
1010 7/8
1011 9/10
1100~1110 UHF—7
1111 YT HFARL

#2.2.1-14 fnEE— FNofEH Iy 747

[ R )Ny 7 A7
00000000 0.0 dB
00000001 0.1 dB
00000010 0.2 dB
00000011 0.3 dB
00000100 0.4 dB
00000101 0.5 dB
00000110 0.6 dB
00000111 0.7 dB
11111000 24.8 dB
11111001 24.9 dB
11111010 25.0 dB
11111011 25.1 dB
11111100 25.2 dB
11111101 25.3 dB
11111110 25.4 dB
11111111 25.5 dB
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RSNy 7 A 7 EICE ZATEIT, R kSR O BT ISk T D
AL — REREH IO O T o~ UHsHEIZ 1023 U, 2#EBFRRLTZEET 5,
BT L—2NTOLEMGA, RO (EHREoZWER G, R—2Z2315
KN TIERERFBILEDI) ITZEET— R 1 ~82E VY TH, /-, HHTIE
S 8T 72 e WAL R O S ROMEE 11111 FF bR OEE 11111,
Bl YT 2ay MEE R 100000000), S 7 A7 % 100000000 &35,

#O Y T2ry MIUT, EOEFTOT 4 —/b RTRINTZEM G E G5 LRIZH
DU ToHNIHI—RAay haEFAE AR Yy MEETRT, FaEE— R~EIDH TS
Zry MIX 5 O E L, BmEE— RED Y TRAe Yy MIOAFZ120(1 57 L
—ALDAuy M) LT D,

(3) A NV —2LFERAEREA B U — NG

A U —2FE@ R A N U — A FRIT, A R =4 2ry M ((6) 2
) OB CTRIEAR Y MIEID Y THHEFA MY —2FZT LI, XFry FA B
U —ALOFER 2T,
A N Y — LF#@R AR A Y — AEHRORER A 2. 2. 1-2212, £72, A U —AF#H
D& 2. 2. 1-15127777,

HRRAR)—L0 | RN —L 1 | RN —L42 R RR)—L 15
DAN)—LIEF | DRN)—LFER] | DRAN)—LFER] ot DA —LIEF
8Ewhk 8Ewhk sEwhk 8Ewk

X|2.2.1-22 A b U —AFER]AH%F A B U — L EHROHE K

#2.2.1-15 A R U — LFHR

fiE A R Y — LR
00000000 UHF—7
00000001 MPEG-2 TS
00000010 TLV
00000011 NN
~11111110 IV
11111111 | # B TR e L

4) Ty MBS A R Y — AER

Ny MER MR A B U — A FHIE, B A NY—A 2e y MER ((6) )
THEAT Y MIEID Y THHEFA N —L2F T &I, Xy "o ERT, 7
v MBS FE A B Y — AEROMALZ X2, 2. 1-231277 7,
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Rryrk R/ 52— FI#A/ S5 —>
EvtE
256 Ewbk 128 Ewbk 512 Ewhk
AR —L0 | BRRAR—L1 R RR)—L 15
i OV DTy VAL
16 Ewbk 16 Ewhk 16 Ewhk
AR —L0 | BRRM—L1 X RR)—L 15
» OREE—2 | OREE—2 DREER E—
EvkE EvkE EvkE
8 Ewk 8Ewk 8Ewk
M HERRAR)—L0 | AAMRR—AL AR AR —L 15
DRERE— DEH/Z— DEH/E—
32Evk 32Ewk 32Ewk
™ o N “/ > p. - ,EE : >,
42.2.1-23 7w MERFEXEA B Y — LHEROMERK

Ny FRIZE, R A R =L 0026 A B —A15FE TOZENEFUZDOWNT,
N7y NDOARA NREEFHET D,

RN — By FRIZIE, B A Y =LA 0006 A N —AI5ETOENE
FUTDOWNWT, X7y NORFAICIINEN DR AR Y —r oy NEEFHT D,

A S —ZiE, FEFA B U — 2 0 BFEXFA R U —A156F TOENEIUZ DN
T, N7y OGBS N AR ANZ — 2 25Rd#7 5,

FIHINNZ — By RENR2E v RO E. 7 4 —/V ROSEAN HARE/ N7 v B
DRI NS — o ZEE AL, REIE Y M T0] THD S,

(B) RAE/Zmy MEH

RAUHE/Avy MERIT, Aa v h T EICEE SN |OD/ 7 > b OYEAN E
ERBDONTy NORBOANEZ T RA U Z/Aay MEROWERK A 2. 2. 1-24
WS, hyTaRA 2, Ay NHORAIO/NT > FOSEEEASA S OAE L, ~
v X ERWE A\ NEBAND O, MNETART, 7272 L, OxFFFF (358051 F DA
fE% T,

TARNKRA L HE, Avy NOREBEOBETE T /N7 > NORENSNA NO~y X%
RNz A a y NEERDNG DS, NIIZ 1 2N Z T2 EZ 7R, 7272 L, OxFFFF (35S
A NOARIEZETRT,

Z2Bvk 1 Z20vk 1 ZByk 2 Z20vk 2 ZByk 120 ZBYk 120
DEITRAVE | DSRMRAVE | DRYTRAUE | DFRRAUE DEYTRAVE | DSRMRAUE
16 Ewbk 16 Ewhk 16 Ewbk 16 Ewbk 16 Ewbk 16 Ewbk

X 2.2.1-24 KA &/ A0y MERORERK
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(6) FxXFA FU—2L4 /2y MEH
Mt A R U —& /2wy MERIZ, Av v b1 2BIEICKE AR v N TEET 5 HE%
A MU —=LFEFETT,
—ODEFENTITRK 16 DA Y —AZEEAREE L, 48y FTHIER MY
—LFESETRT, £, XI—20y MIBLRIUBZE2EV Y TS, K 2.2.1-25 |2
XA N —L )/ 2vy MEROWERKEZRT,

AOvk1 AOyk 2 ZAvk 120
DEXRAN)—L| DR AR —Ls DR AN —Ls
&5 &S &5
4EYh 4Evhk 4Evk

X 2.2.1-25 FARFA B VU —24/ A1 v MEROFEK

(7) Bt A B U —L M5k A b U — LF SN

FEXFA B Y — L ik A B Y — LGRS ERIT, A MY —2 /2y ME#RT
EH S DX A B Y — L% 5 & MPEG-2 TS DA IZIE MPEG-2 Systems @ TS_ID,
TLV FEROBGEITIL TLY A R U — A 1D & ORPISEIFRZRT, TS_ID KN TLV A kU —
LAID Z2E LD TEEA U —A 1D LIRS, MxtA b U — L A5iEA b D — L3 55t
JingE DR Z X 2. 2. 1-26 ([Z/RT,

AN —LES O | RN —LES 1
DIEEAN)—LID | OEZERARN—LID

IR —LES 15
DIEERR)—L ID

16 Ewhk 16 Ewbk 16 Ewbk

X 2.2.1-26 FAKIA B U =L AGEA b Y — LF SRR T O

(8) IEZZAE i AHFE

EZEHIAEESIY, BRI B T 22 EHREHHEOT-DDEEFC, 7T
U7 R0 Bz D7 OFIEE 5 2 mik T 5, EZEHIEERORKZ X 2. 2. 1-27
IR,

EEFIEES | VAT (=271 | ERIER | BIBIER | V¥—D
(RARER) | BEIL—LETR

1Evk 1Evk 1Evr  1Ewh 4EYh

X 2.2.1-27 53 HIEE R O

RLENHIEE 513, ZEHOREIHIEI TON TV DA 1), EBHENThi
TWRWEAIZ 10 &5 5,

YA NEAN—T 0 Eii 7 U—LHRE, VA DA NR—= T 4 BT T L—
LAEMC 1) L, A A NR—=TT o ETHE T L—2%I2 0] 95,

FRERI. ERPLT TV 7T AHEEOLREICE 1), ERUsNE To) &
T 5,
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AURTERIE, RIRNLT v 7 73T HEFOEEIIE 1), 2l o) &
T 5,

B VA NTANR—T LI Lo TERBERECRIBERDER I TH, A8
FRIZA 7 U A R L7,

(9) ProkliFE

JERRITE L, Bk TMCC [EBHEEDT=OIER T2 7 4 — R TH D, JLEREH

DORERL A X 2.2.1-28 1T T, TMCC B B LR DBRITIL, YRR Z T OHE L7

[0000000000000000] LISADfEE L, ZDHITHELS 7 4 —/V RBATHH Z & &R

I PEIEERIOME A TR 2.2.1-16 1209, 7. PEIEHRRIA T0000000000000000] 0
JiE, R 4=V Rix (1) TRE YT 40795,

5k iR
il T4—ILE

16Evk 3598 Ewhk

2.2.1-28 PLIREFEH O

#2.2.1-16 LR

il A NV — AFER]
0000000000000000 BBl
0000000000000001 .

U H—7
~1111111111111111

2.2.2 PREHURIZICI T DAk R 5k 7750
THHBERFERE R 1S 7V 2 kT (RinE 2 Br<,) OmBE I
HHEMISE) CEAL 18 427 H 20 H) ZBSE 2. BUEMH S T 2 m RIS
EHRUZB T DAEBIF AL T K2 NS Z & &35,

2.3 ZHEFH
2.3.1 Pemistic BT 5% L

MR EIC BT AL AL TR, ITU-T &% H. 222. 0/ ISO/IEC 138181 (MPEG-2
Systems) DBLEIZHD < @ ERIR CS 7 P X Vit D% EL A TH D TMPEG-2 TS
HE &L, Rk 23 FERBA D 87 55 3 SN UVERK 23 B el 299 512
RESNDPES T b &7 v a VB TS Xy R K OMBERIETE & & #0112 BE
T HHERE WS,

2.3. 1.1 Bz amg s 5k 75 N 7o 0 OB INHE

2.3.1.1.1 A RYU— LB+
ITU-T #h%5 H. 222.0 (06/2012) /FDAM 3 | ISO/IEC 13818-1:2013/FDAM 3 OHIEIZ
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Eo&E, A MY =L@l OEYE TE2 FROXIITHET D,

il I Eg
ITU-T %)% H.262. ISO/IEC 11172-2. ISO/IEC 14496-2. ITU-T
A H. 264 T ITU-T #)45 H. 265 OB 2 R U — A2 xxxx’

‘1110xxxx’

2.3.1.1.2 A MU —27EAFER
ITU-T W% H. 222.0 (06/2012) /FDAM 3 | ISO/IEC 13818-1:2013/FDAM 3 OHIEIZ
HoSx . A NY — ARG TFOERY TIZoOWT Rz BT 5,

A RU—LA

FE A FE R
024 ITU-T #h%5 H. 265 | ISO/IEC 23008-2 TEFI D HEVC ©F 4
X

AU —25, b LITZHEVC FFf 7 g7 vy R X kU — A
ITU-T #h%5 H. 265 | ISO/IEC 23008-2 @ Annex A TEF SN D —
0x25 O EDT T T 7 A VIZHEILT B HEVC BT 4 A b U — A D
VADLSE S

2.3.1.1.3 MELK S bidih+ (Hierarchy descriptor)

BT SALELl 71X, RSS2 R Y — L a U R—x o e tedii
BREFBAT DO, X2.3-1 LT 2. 3-1 IZRTHER ET D, ABEBESEE
SR F-1%, ITU-T )3 H. 222. 0 (06/2012) | ISO/IEC 13818-1:2013 ICHESHTED |
HEVC O Wff] 5 M7 5 b 2 N U — AREICOWTIE ITU-T #h45 H. 222.0
(06/2012) /FDAM 3 | ISO/IEC 13818-1:2013/FDAM 3 IZHIE STV 5,

RFE 5 B 75 S LB 2 R U — A DRERFIZ IR, Gl 72D A R — AT TR
SOURFZ PMT O 2 L —FITEAE T 5, HEVC FRREI G g7y A R U —LAD
ES (stream_type=0x24) (Zxf L ClX, MEELF 5 LFCaR -7 hierarchy_type fE% 15 (Z
FE L, HEVC FRREIFEmeg 7% » k@ ES(stream_type=0x25) 1Zxf L Cld, MEfE4S
FAbFLER F-H1 D hierarchy_type fH% 3 IZFRET Do
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%Eﬂ?? Foi FNI= 15y 0 I N 137 B I 4 =
27 & s | RERES | el
k7o 7 | (k777 v
0x04
8 8 1 1 1 1
e RIEFR P | TREF{F ATERS BAVHE
{bfe| TYIAR | HETTT AT
J A _
4 2 6 1 1 6
P NAES L&
Tl
2 6
2.3-1 PEFREM SRR 7O T — Z ik
#*2.3-1 FEERF S bR
T — X &S By MMt | T—F KR
hierarchy_descriptor() {
descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
Reserved 1 bslbf
temporal_scalability_flag 1 bslbf
spatial_scalability flag 1 bslbf
quality _scalability_flag 1 bslbf
hierarchy_type 4 uimsbf
Reserved 2 bslbf
hierarchy_layer index 6 uimsbf
tref_present_flag 1 bslbf
Reserved 1 bslbf
hierarchy_embedded_layer_index 6 uimsbf
Reserved 2 bslbf
hierarchy_channel 6 uimsbf
}
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B 157 b REaR - D R

descriptor_tag (FEib+% 7)) : BEEFF S LRib 279 0x04 &35,

descriptor_length (FGLiR7&) : 2D 7 4 —/V FEVRIKS T —F 1 MrrEX

ATefEIk E T 5,

temporal_scalability_flag (R G MAIMEERF 57 27 7)1y FOT7 T 7 THY |
‘00 IZERET H & YL EHHEFED hierarchy_embedded_layer_index TR I HE

HMEZOEY FA M) —2ADT7 L —AL— "2 EEELZLE27RT, 207770
1IETRETH D,

spatial_scalability_flag (ZERI G MPEEFZIT T 7)1y FOT7 T 7 THY |
‘00 IZERET D & YL EHHEFED hierarchy_embedded_layer_index TR I HE

MEROE Y NA N —AOEMBGELZ N LSELZ 27T, 2OT777D ‘1

ILTPRIMETH D,

quality_scalability flag (HEREEG {7 Z7) : 18y 777 THY, 0

ICERET 5 & Y% B HBEZE N hierarchy_embedded_layer_index TZHHR X 5 FEfH3E

FOEY PA RNV —ALDSNRWEHDLWVIREELZ N LS EE2RT, 2OT7 T

7O U ETRETH D,

hierarchy_type (FEJEFFSLIER]) @ Ha%FE/E & HAPSE M O ERIFRITE 2.3-2 T

EFRIND, BEMFZbE 2fEM LEAT 256, 207 0— N 87 (REMH

B Eib) R ES T RIE A S P temporal scalability flag &

spatial scalability flag & quality_scalability flag @47 T 7 |3 BEix € S 11

RIFHITR B0,

*2.3-2 BEEFF LR

W& e 15 5 L AL =tk
0 RIEF
1 Z2 07 P E R 1k
2 B P E
3 IRF R 07 T P R 7 -1k
4 T—EN_—FT g a=v
5 JEIEE Y FA MU —X
6 TIAN=hA R —A
7 )N FEa—Ta 77 AL
8 IRGRER 51k
9 WC MY 7y A KU —XA
10 - 14 REE
NR—Z2 LA ¥—, b LT WC EAHEY 7Y hARY
15 — A, H LI MWC @ AVC BB 7 ey hARY—A, #
L <IFHEVC B mBg 78y h X B U —24
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hierarchy layer index (@A > 5T v 7 R) : ZDO 74—V RiF6ty hTHO ., &
FEREE DT — 7 MZB N T, YREMEROBAOELZERT 5, 26 OEIZO
EOoDT v T T AEENICEBWNWT—ETRITIIL 5780,
tref_present flag (TREFfF{E7 7 7)1 Y hOT7 57 THV ., ‘0 ITHRETH L.
WL L A A YR RY—AL0 PES /37w ko~ Z|Z TREF (timestamp reference) 7
S =)V RBFET HAREMEERT, 207770 ‘1 X TVKETH S,
hierarchy_embedded_layer_index (FEAME A>T v 7 R) : ZD7 4 —/L N6 E
v hTHY, FARLE 72 HFEMMBEFED hierarchy_layer_index fETH Y . YU EE 51k
L CREM T 6N D=L A H VAN —LADT a—REHZ, T7EBASN, 7
a— NEIZFRINDMENSH D, hierarchy_type 25 ‘157 DGHIIRERTH 5,
hierarchy_channel (BEF v /L) : 2O 74—/ RiZ6 Y FTHY . FAIEZED
—HDIRET ¥ RNV OHF NG YEEFEMBERIZET LI08T ¥y RmNVEFLRT, Bk
FEREOER BRI L T, Ixb B AR MRREFT v R/UEZ DT 4 —/b ROR/MET
HEINS,

() #¥E D hierarchy_channel (FEEDOFFAERZ ~FIRFHZEY THL D AIREMEDN H
%o

2.3.2 A REICR T D2 EAL T

ISR 6T BT B % EAL 7T, ISO/IEC 23008-1 (MPEG-H MMT (MPEG Media
Transport)) DI EIZFES < TMMT - TLV J53) 1% 1TU-T #8045 H. 222. 0] 1SO/IEC 13818-1
(MPEG-2 Systems) DHLEIZHS TMPEG-2 TS R &T 5,

2.3.2.1 MMT - TLV /5=
2.3.2. 1.1 Ji Koot
MMT « TLV SO L A v —FF /L& 2. 3-2 IZR7,

HERHETLE avEY—EXR

A
[ N
E#‘ g | B %\a 77 \
o = 5o B—F
A AAC, |[ =z (2 70T
L%) g‘ HEVC \ ALS 75| =|| HTMLS
|_
=1L MMT | Z7rrnmeEs=
| UDP/IP
TLV
JBE
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Bk« FHHRICHRET D8, ZL— T TICTHES N TWDEDY)
X 2.3-2 MMT - TLV XD LA ¥ —FT /b

HOEFBF DOMARAE 5 K OV 5 5 DFF 51X MFU/MPU & L, MMTP (MMT Protocol) +X
A 12— RIZEETMIP %47 > MEL, IP N7y h kT 5, £, eI
HT AT —X LT Y RFEEDERIZHOWNT S MFU/MPU OFER E L MMTP ~SAf & —
RIZHRETMWIP N7y MEL, IP Xy Ok T 5, —Jh, 7—Fars7oYo0
—#RLEPG, =V =T VT BRI ER T 7 A LiE, MIT Z2 W32 1P
D7 7 A VEME I (ARIB STD-B45) Z W Tinikt %, [k, v T oy HF o
n— R —b2%EH IP EOT7 7 A NVEETRE W5, BORsER T, mERHE
WEETRICEA I TWD TV X7y hORT IP X7y N &{E%ET 5 (ARIB
STD-B32), F7-, WEMIFHETIX, ==F+v A b + vV F X v X NOBRUFHEIZILE LT
PRy FOEFIEET D,

INOEDAT 4T T =8 Z{nkT DA % . MMT-ST, TLV-ST @ 2 fE A D{s1%
FIHME B 2% Do MMT-ST 1%, MEBH OS2 R~ T RERIEE 5 TH 5, MT D
A~ =T DB E L MMITP ~of 17— R MITP /37~ MEL IP 287 > T
frikd 5, TLV-SI iL, IP X7 v hOZEIZET HEEHEE S THY . BEO-D
DIFRL IP 7 R A &= AOXISEHRZIRIT 5, £, Bk AT HITEBWN
THfit R AR T 2720, FEAF A2 BOMRE I Th kT 5,

Flo, ZFL LT, M - TLV FROBEFZRD LA Y —EFT V%[ 2. 3-3 TR,

‘ ‘ g \‘ P H ?1\
12 AAC, | =

Ty

Aryoa—K

HTMLS

i

MMT-SI

o
|_
é,l MMT "774»@H§ﬁﬁ HTTP
UDP/IP, TCP/IP [ uopip ][ Tcrip
]

4 2.3-3 MMT « TLV SADBERLVA ¥ —FET L

(1) MMT 2B 555 51LE 5

WT (Z351F DFF5AUAE B 2 MEp 95 3 & LT, Media Fragment Unit (MFU), Media
Processing Unit (MPU), MMTP ~A &— K MMTP /X7 > R385, MIT (28T 5555
BB DOME A X 2. 3-4 ITRT,
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TOtX NAL
a=whk a=wk

Media Fragment Unit (MFU)

MMTPARAO—F

[ ]
[ Media Processing Unit (MPU) ]
| ]
[ MMTP/$4 ]

X 2.3-4 MMT IZB B4 5AU(E B DR

MRS 5o 5 B DALER T, MPU WAL OEAL L 725, MPU X1 UL EDT 7+
A= N EEHMPUBK TG E R OE S AIT) 2 LN TELHRME 2D,
WPU DRE SIIEETHY, FEOHOT /v A=y bl Z LN TE D, 7L
— AT E AW TH ST 2MEB(E 5 TiE, MPU X GOP OHNL & T2 MR H 5,
MPUIZiE, RI—D7 &y MIBETHMPU Z Eicy—Fr v A& a2t 5, 71y b
ikl A7y M ID & MPU DY —4 v AFEZANWS Z & T MPU Z4thod MPU & X
BT HZENTXD,

MEU IZ MPU L 0 & /NS RBNLTHY . MPU 25 EI+ 5 Z & TMFU Z2Hpd % 2 &2
TE 5%, MFU OREpHFED 1 5& LT, NAL o=y NIRRT 7B 2=y FHE[IT
MFU &5 52 M T&ED, ZOXIRAT 4T ZEak Lo MFU 245 L, MFU B C
[RiET 562 LT, X7y b AD L ) Bk EIR T RAE LT L EORRY Oailk%x
MmxnrzZLnTx5,

MPU, MFU M OMBREHIENE 515, MMTP /X > R TIakd %, MMTP /37w Mg~ v &

e A m— RED ORI I, A 72— NEZ MMTP <A 17— R EFES, MMTP ~=A
72— RiE, A v— REIEMT 2NEILE Ul e — R~y X &2H 25,
BE L&D &9 2 MPU RREHIEE B O K E S/ NS WA, [A—FEOE D MFU
HDHWIEEOGEEREER2ELHT1I OO MIP A 0 — RE2HERT 52 LENT
X5, ~H MBELEIIETHLONRKELS 12D IP X7 v hTRIETER2NWGE,
DEILTHEEOSNA v— REfEKT 5,

MMTP ~2A 11— RiZ 15D MMTP /37 v MITES, 150 MIP 47 v F 5D
MWITP A2 m— RZFHLH Z L0, 1OD MTP A 12— RBEED MMTP 2347 v M FE
TeMoTHRSD Z E1E7R0,

BOETIE, = a =T 5MBESIEFESONL 2=y N KT 7 &R
2=y FEMWIP A 0 — NICEERELZLICED NALa2=y b, T/ BRAZ= Y
%S L C MPU Z 4R L. D MPU 2438 LT MMTP A v — RIZEE L5 &Lt
L., AT OBIEEZ IR TE 5, Z O, MFU & L CTHERBERDZ < 1T MMTP
NRA T — KONy X TREDOZLENTE D720, WEFIZESE72 T MPU S MFU Z A%
T5HZ LI TOT, MERREALE T 5,
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(2) MMT /Xy r—v LY — B RDEfR

HOEBRIERRIZHB T 5 MT Ry r—2 e —EAORREZK 2. 3-5 1R~ T, A=
— V> THEH SN BMOER E L TOI—E X IIEkD ik L FETH D,
WT CTlix, 2T U YORAE /Ny r—V L L TERLTWEN, TNy Fr—TU%
PR L =TS THW D, ERD LTI, MPEG-2 Systems @ [ 7' 7
T 5] Y — BRI THWTWS 23, MIT TIE7' 1 77 Anb Ny
=B DHI LD, Ny U R —E R, oD —ER|TEB N
THMBE O TRZNZ L D RKEI 6D TR 514 XU R e b,

- | —————
F—EX ez
/ Iy — N VAFHREOY—ER T H—EXR
M2TSTOTRTSL) | 1 jswbr—s INT=2 N s
,,,,,,,,,,,,,,,,,,,,, B =
m| |3 & |& || 5 B
& |z 22| e
ARk > 2T R |R | A2 2.
(&) G GH | | | 2 R R R
h | [ 2 T T | | |
t| |2 2ap: AERIE
S L L L kT 3
I O S O I | I I
P7F—570—
(M BUNEEIE D IRE D BfL)
S
TLVAR—L TLVRRY—L
(BETDIEED Hi i) i }
YMEBFvo I

X 2.3-5 BOEEEETO MT R r— & — b 2D R%

MIT TlE, BGEROEFEDO I R—R FaT 8y FEERT D, 7> MEMPU
ANEE L TG &7 D,

FL, —oUEOT £y RO A v —Oh bR EN 58y =L LT
EFEIND,PA A v E—TIEMWIT-SI D—>TH Y PA X v E—TICE&EDMPT (MMT
Package Table) 23, FHEHMNED L > 727 &y M THRINDINETT,

4 2.3-5 [T L OIT, HEOMI Ny r—TEFE—O P F—F 70— |ILHTE
Do ZITIPT=ETm—=LE IP A~y X ROUDP ~y X OREIL IP T KL,
Si%E TP 7 KL A, IP~y L0710 hUVRER, RETLHA— bES, 5K — bES
D SFED 74— FOEHRETRILTHS P 7y hOEATH DM Sy r—
DERET D IP F—H T u— Iz, Ay n— R —ERRNEY— 2D =)
DIPTF—=Z27u—RNHFETL2EbH D,

WETIZ. ZOL I BRBEEDOIPF—Z 70 —%—oODTLV A M —AIZELEHT 5,
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TLVA R U —AX TLV A N U —AID Tl S35 TLV X7 ORIITEH Y TLV-NIT
(Network Information Table)=<° AMT (Address Map Table) & Vo 7= TLV {m&ilE1E &
(TLV-ST) Z TLV /N7 & LTHATWAS TV Xy NEZE LTREAR v M,
RO TMCCE S22, TLV A R —A ID ZHWTHESND

(3) Mk - BEHEE R —E R

MMT "ClE, FOARER & BEEER A RIS 2 LN TE 5, kB & EfE
BRER O T2 WD —E ADORER A K 2. 3-6 (279, X 2.3-6 1%, Mg = R—
FY R, HFFEAYR—F U b1, T—% 1 EHET, B R—xr b2, &
AUR=R b2, T —H 2 HWERBRTEEL TWAERTEZR L TW5D, kT,
GET5H3290ayR—% " a2 1O0D P F—F7u—|C%&EL, [FA—® TLV X k
J—ATHEELTND, BOEEERETIE, 6 LEBERIZT X TOr F47 > Mk
IBIEESNDTZD, 3DDA L R—=K L " 1 OO IPTFT—F 70 —IZZEHLTW5,
T, BERBRTEET IR —F MIOWTUE, BOERIZIGC D720, A
VMZISZ L7z TP 7 — & 7 n— TRk ¥ 5,

IR 2 AR — R hROF AR — R N BRI E S LD AT 1 TITiE,
MPU BAAZ CHERIFZ AR EN 5, WPU OFREEZNIL, R ILE/FEL TH D UIC
(Coordinated Universal Time) (2D X . WITNDOE[E I H Ham DR A2 AT
TERRZ 2 ET D, £ DT, itk & IB1E DIREE OBNREE L OENT L 5T
MBI AT 4T aryR—R o bERYL TR THZENTE S,

WT 1%, BRHIEERTRET LR =R Nae—2D Ny —IIZEZHn 5l &
MTEDLIED, "7V y FEUEERFGICHEBLITE 5,

H—EX
N —o
(M2TSTO TS I L) \
"""""" = I A - -~ )
Il % % B
T 3 3 3 3 T AR
[ 7N R R R |
2 | | | | 3 (FEHR)
IS %] |
-~ ~ 4 -~
|~ I~ ~ ~
22 ] 1 LI A LI I /
IPT—470—
(BUEH BDUNEEIE DImiE D Eifir)
TLVRRY—L
(JUE TDIERE D B i)
BIERRTIEZET S
IPTF—4270— MEBFr 2RI

%] 2.3-6  fifak - BIERAMIA 22— B X DR
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2.3.2.1.2 FELfES
(1) TLV(Type-Length-Value) /N7 > b
TLV %7 > ME, 3£ 2.3-3 IR HEk & 5,

£ 2.3-3 TLV 3% v R ORERL

T —Z s By M| T—F KR
TLV {

‘01’ 2 bslbf
reserved_future_use 6 bslbf
packet_type 8 bslbf
length 16 uimsbf
if (packet_type==0x01)

IPv4_packet ( )
else if (packet_type==0x02)

IPv6_packet ()
else if (packet_type==0x03)

compressed_ip_packet ( )
else if (packet_type==0xFE)

signaling packet ( )
else if (packet_type==0xFF) {

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

NULL 8 bslbf

}

}
}
TLV OB

reserved_future_use (fF2RTHKI) + FEROILIR D 72 6D ORI, BIEERE SR WERD |
2T D reserved_future_use By NI ‘17 2y b LARTIIZZR B0,
packet_type (/N7 NFEBI) : TLV IZHEMT D RIE K/ N7 v hOFERIZR L., & 2.3-4
WZPE> TR b s,

7 2.3-4 Ny NFER

packet_type DfE | 237 > MEBIOE K
0x00 reserved
0x01 IPv4 /X7 b
0x02 IPv6 /N7 b
0x03 ~y ZERME P Xy b
0x04 — OxFD reserved
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0xFE [EEHEE 537 v b
0xFF XV B

length (F—4%£) : 16 B> D7 4 —)L KT, length 7 4 —/L ROEH NS TLV D
Btk £ TONA MEERT,

IPv4_packet () (IPv4 "% k) @ (2) a &=,

IPv6_packet () (IPv6 /X% k) 1 (2) b &=,

compressed_ip_packet () (N XJEME L7 IP N7 » k) @ (2) c B,

signaling packet () (miEHIEE S5/~ k) :2.3.2.1. 3 =,

NULL (X/V) @ length (2R SN D E S D 0xFF D/ &35,

(2) IP 47w K
a IPv4/UDP /"4 k
IPv4/UDP /877w ML, £ 2. 3-5 1R ¢ — xRk & 4 5,

#£2.3-5 1Pv4/UDP /34 v s DO— xRS RY:
F— X EE By b | T—F KRR

1Pv4_packet () {
IPv4_header ()
UDP_header ()
for (i=0;i<N;i++) {
packet_data_byte 8 bslbf

b IPv6/UDP /34w K
IPv6/UDP /¥4 v MiE. 3 2.3-6 [T —iokERk & 3 5,

% 2.3-6  IPv6/UDP /34 v k O — It R%
T — X &S By b | T—F KRR

IPv6_packet () {

IPv6_header ()

if (next_header !=0x11) {
IPv6_extension_header ()

}

UDP_header ()

for (i=0;i<N;i++) {
packet_data_byte 8 bslbf
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C

~Ny BZERE LU TP 237w |

N~y ZJEME LT TP 237w M, R 2. 3-TITRTHERE T 5,

#2.3-7T ~vFEM LI IP Xy hOERL

T —Z s By M| T—F KR
compressed_ip_packet( ) {
CID 12 uimsbf
SN uimsbf
CID_header_type uimsbf
if (CID_header_ type==0x20) {
IPv4_header_wo_length( )
UDP_header_wo_length( )
for (i=0;i<N;i++) {
packet_data_byte 8 bslbf
}
}
else if (CID_header_type==0x21) {
identification 16 bslbf
for (i=0;i<N;i++) {
packet_data_byte 8 bslbf
}
}
else if(CID_header_type==0x60) {
IPv6_header_wo_length( )
UDP_header_wo_length( )
for (i=0; i<N;i++) {
packet_data_byte 8 bslbf
}
}
else if(CID_header_type==0x61) {
for (i=0; i<N;i++) {
packet_data_byte 8 bslbf
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compressed_ip_packet D E

CID : Context IDentification (=7 7 A FikRll) : ~v X EMEEIT T 7 0 — % FF
ETDHID, 7r—&i, TP~y ZKOUDP ~v & D [TPv4 ~ v X Tid protocol 7 4
—)L K, IPv6 ~v &Z TClX next_header 7 4 — /L NICX VWV REND T k= /)LfdER],
source_address, destination_address, source_port, destination_port| @ 52D
74—V ROER == B GDEER O IP Ty OESR LT D,

SN : Sequence Number (3 —7%7 2 A& 5 : [Al— CID ZFfFo~ v X JEME/ 7~ M OIEF
R,

CID_header_type (CID ~ ZFERI) : JEHE IP /347w MIAIINEN D~y ZTEHRO Z A
TER L, #2.38 o T EEEN D,

3 2.3-8 CID ~v X f#R

CID_header_type DfH CID ~ v X f@ERI| D E R
0x20 IPv4/UDP~ v & Z 452 1P 73/ v MNEKEIRED 7 )L~ &
0x21 IPv4/UDP ~ & % Fi> TP 34 NEREEEDEfE~ > &
0x60 IPv6/UDP~ v & Z 45> 1P /34 v MNEMEIED 7 )L~ &
0x61 IPv6/UDP~ v & ZFF > IP /34 v b EMGHF D EMG~ v &
EFeLIA Reserved

identification : IPv4Header ( ) ® identification Z#&fN9" 5,
IPv4_header_wo_length( ) : IPv4 ~ > # /5 total_length, header_checksum,
option_or_padding 7 4 —/L REZFRWIZHEDTHY . £ 2.3-9 I R-THK TH D,

% 2.3-9 1Pv4_header_wo_length( ) DK

T —FHEE By MK | T—FRE
IPv4_header_wo_length( ) {
version 4 uimsbf
THL 4 uimsbf
type_of_service 8 bslbf
identification 16 bslbf
flags 3 bslbf
fragment_offset 13 uimsbf
time_to_live 8 uimsbf
protocol 8 bslbf
source_address 32 bslbf
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destination_address

39 ‘ bslbf

}
IPv6_header_wo_length( ) : IPv6 ~~ Z7/>5 payload_length 7 4 —/LV R&FRW- 1
DTHY, #2.3-10 [TRTHERTH 5,

7 2.3-10 IPv6_header _wo_length( ) DRk

T—EBE By M | T—F KL
IPv6_header_wo_length( ) {
version 4 uimsbf
traffic_class 8 bslbf
flow_label 20 bslbf
next_header 8 bslbf
hop_limit 8 uimsbf
source_address 128 bslbf
destination_address 128 bslbf
}

UDP_header_wo_length() : UDP ~<> Z 225 length &N checksum D 7 4 —/L K& R
ZHbDTHY ., F£2.3-11 ITRTHERTH 5,

% 2.3-11 UDP_header_wo_length( ) OFExK

T —FHEE By MK | T—FRE
UDP_header_wo_length( ) {
source_port 16 uimsbf
destination_port 16 uimsbf
}

(3) MMTP ¥4 v K
MMTP XA~ MiZy 1K 2.3-7 BFOVE 2.3-12 2T R & 53, MMTP %4 v M
ISO/IEC 23008-1 IZHE SN TV 5,
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YA ER

A

N=ay | Rrukhoo8— | FEC | 93k | #hesRAvS | RAP | | 493k | Rqm—F [ | /X7 uk
‘00’ 754 247 | B4 755 759 F5 /LT AT
2 1 2 1 1 1 2 6 16
e
EHIE
DEE- ! >
INrybho v B— . .
I545=1 RIRAVE TST="1"
BERAL | /X ub— DR Ik RERAYS | HREEAVS | TRERAVE
&) S Hhoh— /47 =S FEE
32 32 32 16 16 8xN
RUSIS T - L
I545=0 PRIRAVE TS5T=10
< A O—REp >

MMTPRAO—RF—4%

2.3-7 MMTP /34 v N DOHERL

£ 2.3-12 MMTP /X7 > b OFERK M OV H FIE

T —Z e Ey Mg | T—F KR
MMTP_packet () {

Version 2 uimsbf
packet_counter_ flag 1 bslbf
FEC_type 2 uimsbf
Reserved 1 bslbf
extension_flag 1 bslbf
RAP_flag 1 bslbf
Reserved 2 bslbf
payload_type 6 uimsbf
packet_id 16 uimsbf
Timestamp 32 uimsbf
packet_sequence_number 32 uimsbf
if (packet_counter flag == 1) {

packet_counter 32 uimsbf
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}

if (extension_flag == 1) {

extension_type 16 uimsbf
extension_length 16 uimsbf
for (i=0; i<N; i++) {

header_extension_byte 8 bslbf

}
MMTP_payload ()

MMTP /377 b D

version (/\X—T g V) :MT 72 k) vON—V g U E R, 1S0/IEC 23008-1 ZF
LTRRICTES Y. 2D 7 4 —/L RiE 007 &9 %,

packet_counter flag (N7 "B DX —TF5 7)) X ryy N X —T 4—)L R
PIET %61 U &L, FAELR2VWEEIE 00 &5,

FEC_type (FEC #A ) : Z® MMTP /X%~ @ AL-FEC IZBAT A 1%, K 2.3-13|Z
P> TR 2,

#2.3-13 FEC #A 7

FEC_type DfH FEC # A 7 D E g
0 AL-FEC G L 72U MMTP /347 |k
1 AL-FEC CLRF#ET D MTP X7y hDH L V—ZA v |k
2 AL-FEC CLR#T D MTP X7y b D H 5 U7y k
3 reserved for future use

extension flag (JLAE~ Z 7T 7)) : MMTP /X7 R D~y ZYEEIT O a1 ‘1
E L. Ny FILREITDRWEARIL 00 L95,

RAP_flag (RAP 77 7)) : 2D MMTP /X7 R AMuET H MMTP A v — KRBT 2 LT
JeARA v NOEEAEGTLHEAIT U L L. FRLAMT 00 95,
payload_type (A @ —RKZ A7) :MTP XA a— KOFT—X XA T, % 2.3-14
> TRFFET %,

#£2.3-14 _Xfuo—KH¥A7

payload_type DOfH A r— N2 A TOEW
0x00 MPU (AT 4 THEMLIZMPU DT T 7 A N &2ETp)
0x01 VXV F TV b (FERTR MPU FEO— 7R
FT el NEET)
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0x02 1 LA EOHIE A v tE—T %5
0x03 AL-FEC D U X7 ¥ RV &E e
0x04 — Ox1F reserved for ISO/IEC
0x20 — 0x3F [ S B AR Y AR B CHLE

packet_id (/3% v FakBIF) 1 A B — ROF — & OFIHZ BT 5 72D ORE & 3
%o 237w MERBIF-OfEIT 1S0/IEC 23008-1 TIXHLIE SH/evy, £ 2.3-15 OEY 24
TS 2L 2T 5,

3 2.3-15 &y NI

packet_id Off N NERBI D R
0x0000 PA X vtE—
0x0001 CAAyE—Y
0x0002 AL-FEC A vt&—¥

0x0003 — O0xO0FF | KiEF

0x0100 — Ox7FFF | E ST REFEEMAERE THRE (HI#E A v E—
VISMZEI D 4T H 2 LN TE DHEE)

0x8000 — OXFFFF | [E X% EEHEAELEEE CTHRE CRE#E

timestamp (BUEX A L AZ L) © 23D MMTIP 2347 > KNOSCEENSNA RREE T«
T A B S H % RFC 5905 IR S HEANIP ¥ A LA X T TR,
packet_sequence_number (/N y K —A L A% T) 1 [F— O/ B EEEO
VTP /X7 kDA 2~ 3, AEEOENLIET 5,

packet_counter (/X7 AT X —) 1 Ty MBI OEIZBD HF [F—0 1P
F—s T a—ZBIFH WP S5 v kOIEFZ 7T, RO LGS 5,
extension_type (JLIE~y ¥ X A7) 1+~ ZPLRFEBROILRMER ] 2R, Ik~
ZH A T OfEIL 1SO/TEC 230081 TITHE I N2V, K 2.3-16 OFID ¥ TITHES =
LT 5,

7 2.3-16 JEEE~v X2 AT
extension_type JEHE~ X2 A T DEWR
0x0000 — OxFFFF [ S R TR L B CTHLE

extension_length (JEEE~V X E) : 2D 7 4 —/)V FOBEEND ., JEE v & gk
REETORE S &AL FHENLTRT,
header_extension_byte (JER~ v ZHEIK) : ~ v FILIRO T2 O DT —Z 3 S &R T,
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(4)  MMTP ~2A @ — R
MMTP ~2A m— RiZ, [ 2.3-8 LR 2. 3-17T 1Tk & 45, MMTP ~<A o — R
ISO/IEC 23008-1 IZHIE I LTV 5,

< VLR >
RAO—Ra(T
=0x00 RAA—F | | IZTAU | BRAT—4 | 58 & | AEH MPU— R
£ || %17 72545 B8 | 955 | hvvs [ 5
16 4 1 2 1 8 32
< T—HE »
D55 AL T=2
&I59="0 L—E—7554h | 4071 | MFU | MFU | MFU MEUS—&
YU RES 2 | ATtub | BRE | KK [ T
32 32 32 8 8 8xN
_> _
B HiIE KETFT iU | ATETTIITASR | ST | MRU | MRU | MRD L
S—HURES 2 |Avtur | BRE | KER T
16 32 32 32 8 8 8xN
BYEL
< A &R > < T—5E >
AO—FRAF
;?)jo? o PP ~ £&737=0
58 3% | Bawm | £8 || sEm S
w2 | P00 | wmEDISY | 954 [| s vE—2T
2 4 1 1 8 8xN
RE#HR
HRIRTST=0"| Ayt—
F—4E
K&I37="1 .
16 Ayt—UT—4
E&iER
WERTZT =1 | Ayt— 8xN
F—4E
32
@BYEL
2.3-8 MMTP ~3A 12— K DHERL
#2.3-17 MMTP <4 ©— ROk O H FIE
— ~ > —
T — X i By & | TR
MMTP_payload () {
if (payload_type == 0x00 ) {
/* media aware fragment MPU */
payload_length 16 uimsbf
fragment_type 4 uimsbf
timed_flag 1 bslbf
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fragmentation_indicator
aggregation_flag
fragment_counter
MPU_sequence_number

if (fragment_type == 2) { //MFU
if (aggregation_flag == 0) {

movie_fragment_sequence_number
sample_number
offset
priority
dependency_counter
for (j=0; jM; j++) {
MFU_data_byte
}
} else {
for (i=0; i<N; i++) {
data_unit_length

movie_fragment_sequence_number
sample_number
offset
priority
dependency_counter
for (j=0; jM; j++) {
MFU_data_byte

}

if (payload_type == 0x02) {

/* signalling message */
fragmentation_indicator
reserved
length_extension_flag
aggregation_flag

fragment_counter
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32

32

32
32

16
32

32
32

o = = DN

bslbf
bslbf
uimsbf

uimsbf

uimsbf

uimsbf
uimsbf
uimsbf

uimsbf

bslbf

uimsbf

uimsbf

uimsbf
uimsbf
uimsbf

uimsbf

bslbf

bslbf
bslbf
bslbf
bslbf

uimsbf




if (aggregation_flag == 0) {

} else {

for (j=0; j<M; j++) {
message_byte bslbf
}

for (i=0; i<N; i++) {
if  (length_extension_flag

message_length 32 uimsbf
else

message_length 16 uimsbf
for (j=0; jM; j++) |

message_byte 8 bslbf

MMTP XA 17— R DE R

payload length (XA @ —FE) : ZDO7 4 —)L KOEHNL, MTP XA o — KDfx
H“BETDONAL NEETRT,
fragment_type (77 7 A FH A7) : MMTP XA 12— RIZKANTHERO T T T A

MERIZ L, 2 2.3-18 12> TR a5,

#2.3-18 7T T A MEAT

fragment_type DE

TIT A NEA T DER

0

MPU A %7 —4, ftyp, mmpu, moov, meta 7R v 7 A%
aie

A—E—TFG T AL NARFT—H%_ moof Rw 7 AL
AT 4T T —2 %< ndat R v 7 R EET,

2

MEU, AT AT T =DYWY TFILHAN T T
IV ETe,

3 — 15

[E D B AR AR B CHRE

timed_flag (Bl —% 75 7)) : MMTP <A 12— ROANT 57— & DR 2 45
ETHT—ZOEE1T U
fragmentation_indicator (A>EIFEHE) : MMTP 21 & — RNIZKHNT 5 F — & O E|ID R

&L, R E LW T — 2 D813 07 &£ 15,
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ez R L, R 2.3-19 12> TRk Eh 5,

% 2.3-19 AElFeiE

fragmentation_indicator A BN FEAE D B R
‘00’ | O e i e XA AR s
‘Or HEISNIeT — 2 DREHR S 5T
40 DENESNTT =2 D, FEHED TS 7 < Bk
THaaWEnz e
‘v HEIESNTT =2 OREEGEETD

aggregation_flag (BB 77 7) : MIP XA 1 — RNIZ 2Ol LT — X 2483 5455
BT U Ll 1007 —FERNTHEEAIE 00 &5,

fragment_counter (3EMEA v ¥) « T—H2 NHEISINTZHEA. 2O MIP <A 2—
ROKEAIT D5 LV RIS DB ESNT=T —% O E R, ZOMEN 255 225
Gald., BE 0 6B 5, £ BET TN U OBAE. TOT7 4 —)V RiE
‘0 L35,
MPU_sequence_number (MPU 3 —%4 > A& 5) : MPU A X T —X A=Y =TT T A
NAZT—4 WU 23 2856, TNORET D MPU DY —r v A S ERT,
data_unit_length MFU ) : 2D 7 4 —)L ROEHIZHH—D>D MU F—Z D KX X
/A NN TRT,

movie fragment_ sequence_number (Lh—E—T7F 7 XA v —~F L A& F) : 2D MFU
NETHL—E =TT T AL MDY — V ABSETT,

sample_number (V-2 7 NWNEF) : ZOMFU OV IV E 5 E -7,

offset MFUA 7w §) : ZOMFUBBT HH 7 icB8 T4, FUDOA 7'y M
NA NEALTRT,

priority (MFUMESEEE) : Z O MFU 23 &5 5 MPU IZ351F 5, MFU O 70 B BT % 7R
o MFUABZEEE OEF N R EWVMFU X, EFD/NEWMFU KD b EETHDH Z & &R
7

dependency_counter (MFUKAFEL) : H SN Z O MFU IZIKF L TWD, T72bb,
ZDOMU ZEFBE Lo & ZOEGUEEZITH T LN TE 72V MU Oz~
MFU_data_byte (MFU 7—#) :NAL == M X{ZT7 7 BA2=y hDT—X A N &
Y,

length_extension flag (RSHERILIET 7 7) : A vbE—TVOREXIERT A vE—
VTF—AET 44—V RERZEYy FETHEXIT U ELII6EY FETHEXITO
L1,

message_length (A v —UF—HE) : 207 4 — /)L ROEEZND, fHiid —DD A
=V OREZENA NEATRT,

message byte (A vt —UF —%) ZEHIEIEROT — 2 1 b ERT,
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2.3.3.1.3 =EHIEE =
(1) TLV-SI
TLV-SI 3. [X 2.3-9 L (NF2. 32012~ Z > a viERAOT—7 B LT 5,

TSR

B a iR

2.3-9 TLV-SI O7 — 7 /L Dfki&

# 2.3-20 A=EHIRNE S/ v b OREEK

T —F e Ey Mg | T—F KR
signaling packet () {
table_id 8 uimsbf
section_syntax_indicator 1 bslbf
‘r 1 bslbf
‘11 2 bslbf
section_length 12 uimsbf
table_id_extension 16 uimsbf
‘11 2 bslbf
version_number ) umisbf
current_next_indicator 1 bslbf
section_number 8 uimsbf
last_section_number 8 uimsbf
for (i=0; i<N; it++) {
signaling data_byte 8 bslbf
}
CRC_32 32 rpchof
}

signaling packet ( ) DEM
table_id (T —7/WikB) : T—T VOO I=DIMFERT 5, T— T BB oE v
WCHEFK2.3-21 IR,
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$%2.3-21 T—7 LB E Y 24T

table id OfH T —7 )L
0x40 TLV-NIT (TLV-Network Information Table) (H%» hU—2)
0x41 TLV-NIT (TLV-Network Information Table) (fix> R —72)
0xFE table_id_extension (/89T —7 L
EEe gt reserved

section_syntax_indicator (B2 v a v %7 ZA¥ER) v v a VIEXXOEEE
A LR ORI 255 T 2 720k e L, mHEEXOLEIT 07, JLREAD
LBEx U &5,

section_length (BZ v a &) 7 a0 BEEIDBICES T —2 /31 NMax
FEXADHERE T 5, 722U, ZOfEIE 4093 22 T/ B0,
table_id_extension (7 —7 /VEkBIHEE) « 7 — 7V BIOEIEZ1T o fHk & 55,
T — 7 VRIS OXFE Th 2856, 3 2. 3-22 (R TEI 0 4 TRV T — 7 L OFBI D
T DI T 2,

3 2.3-22 T —7 )ViRBIYLIEDE| Y 24T

table_id _extension T —7 )L
0x0000 AMT (Address Map Table)
EFeLIA reserved

version_number (\X—T g VEE) T —TNDONR—T g UFGEEZATeMEEE T
Do T NNOBERICEALD S TZHBIC 1T INEIND, EOMED 31 12> 725
Al ETOWIT0IZR S,

current_next_indicator (WL > hx 7 A MER) : T—7 VRBEFEHTETH 5
BElx ‘U L, T ARBEEAART TH O IRICAER LD Z L ERTGAIL
0 &35,

section_number (227 v a o FFH) : T—TNEHKTLH E Va Ly FREEZIAD
ik E 5,

last_section_number (Ff&t 7 v a v &E) : 7T—TNEHRTHIREOE Y v a v
B raeEZIADHEEE T D,
signaling_data_byte (mEHIENE ST — %) A& HIEIE 5T — % DIRED = DIfE
M2,

CRC_32 (CRC) : ITU-T &) H222. 0 IZfE V) CRC % E X AT IR & 5,

(2)  MMT-SI

MMT-ST 1%, X 2. 3-10 127" T X912 1) T—TARERFEZHEMNT LA =7,
2) BEDIERAE R TEZSCEBME LS “T—7 07, 3) LM ERERT G
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WRA" O3RNSR L, A v —IIFF0REICL T EOT—T V25T
TEMTE, 77 MIFORBEIN U T U LEDORRFE2 G E M TE D HD &
95,

Ei';ﬁ% ......

| o

7___7‘)1/ ......

Ayt —o

X 2.3-10 A vEB—I O
A MMT-ST DA v E&—
MMT-SI & L C#E 2.3-23 1T A v =2 HET D, A v —2280d 57200
A — B OE| Y Y CIEFR 2. 3-24 [T £ 95,

#2.3-23 MMT-SI & LCTHIET A A v E—

At —T4 FERE
Pack - ) )
ackage MMT-ST DF — T NN AAETET 5 7= DI AN 5, MMT HIfE 2~ & —
Access (PA) A .

. DT MY —RA v hErA,
vt—

M2 &7 3 =3 | MPEG-2 Systems Dt 7 > g VHLEERX 2 F D F kT 572012
A yt— W5,
CAAvtE—y | REZGEIFRNICETHHERELET HT-DICHNS,

#£2.3-24 A vbB—UFRBOE Y YT
message_id A o= OB R
0x0000 PA X vt—
0x0001 — 0x000F [MPI A vtk —
0x0010 — 0x001F  [MPT A vk —¥

0x0200 CRI A v &—Y
0x0201 DCT A v t&—
0x0202 AL-FEC X v&—¥
0x0203 HRBM A > t&—

0x0204 — Ox7FFF reserved for ISO/IEC
0x8000 MBI arAye—
0x8001 CA A vtE—v

0x8002 — OxFFFF RIEF
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(a) Package Access (PA) A vt&—

Package Access (PA) A vt — 1% 2.3-11 OFE 2. 3-25 |Z-d 4Rk &35, PA

A = I MT-ST OFT — TNV EARiET H - DI WD,

— V> < T—5Ek >
x\yzzxg(;“/f;g‘éﬁll NS ;“yé—b“ —7—; L -‘r%;“]}b /—:r_—/jall; —‘r—gw ST
16 8 32 8 8 8 16
I BYEL BYEL
2.3-11 PA X vtE—T DAL
#2.3-25 PA A v — VORI O H TR
T —F e Ey Mg | T—F KR
PA_message () {
message_id 16 uimsbf
version 8 uimsbf
length 32 uimsbf
extension {
number_of_tables 8 uimsbf
for (i=0; i<N; i++) {
table_id uimsbf
table_version uimsbf
table_length 16 uimsbf

}
message_payload {
for (i=0; i<N; i++)
table ()

PA A vt —TDEM

message_id (X v&—80)  PA X v EB—T %77 0x0000 &4 5,

version (NX—T 32 ) iPARAvEBE—UONR—V g VR EEAEIIALMEE LTS,
length (A vt —VE) : 207 44—/ ROEHBNDL, XA vb—IUN1 10— ROKE
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EFTORE S ZENA MELTRT,

number_of_tables (7T —7 /W) : ZDPA X v B —JITHRANT 5T — 7 VDO E R~
table_id (7 —7 V@A) : 2D PA A v —ITHEANT DT — 7V OT — T Vil %
Y,

table version (F—7 /L "—g0) « 20D PA A v —ICKT 5T —F LD
— g VERT,

table_length (7 —7 /LK) : ZOPA A v E—VIEMNT 5T =T L DORE S %A
AL TART,

table (7 —7 /L) : ZOPA A v E—VITHEINT 27 — T IV ETT,

b) MEBZ arAvt—
M2 B g Ayb—U0FK 2.3-12 O 2.3-26 IO RTHERKE 35, M2 BV &
g A v —U 1L MPEG-2 Systems D& 7 o a3 VHLIEER A2 GET H7-DICHNW 5,

poe—smnl | 1—v | poe—s | [7—on | 22071 | | eovay | s—onms
0x8000 av P ]l te P ek
16 8 16 8 1 1 2 12 16
—
2%

qp | NTPEY | ALvbRY | YAy | BV aY | >y | cro
&S AMMER BS &S
2 5 1 8 8 8xN 32

X 2.3-12 M2EZ gy AvbE—0RERR

#2.326 M2 &7 Vg X yb—UOREE K OE]TFIE

T —Z e Ey Mg | T—F KR
M2section_message () {
message_id 16 uimsbf
version 8 uimsbf
length 16 uimsbf
table_id 8 uimsbf
section_syntax_indicator 1 bslbf
iy 1 bslbf
11 2 bslbf
section_length 12 uimsbf
table_id_extension 16 uimsbf
11 2 bslbf
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version_number 5 uimsbf
current_next_indicator 1 bslbf
section_number 8 uimsbf
last_section_number 8 uimsbf
for (i=0; i<N; it++) {

signaling data_byte 8 bslbf
}
CRC_32 32 rpchof

}

M2t varAyE—VOER

message_id (A =8B M2 B v a A vEB—T%R7 08000 & 95,

version (\N—Ta V) M2 B val A== g UK AeES e EEE

T2,

length (AvE®—VE): 207 4=V FEIDHBICHELS T —F 1 MIEEZIATHE

Wl 45,

table_id (F—7 R : £ 7 L a VBB T DT — 7 VOO DITAEN T 28

Wl 45,

section_syntax_indicator (Bt 7 I a %7 RfER)  eEERE2RT ‘17 &

Do

section_length (BZ7 v a ) 7 v a U EHEEIDBICH S T —2 /31 NMaa

TXADREE T2,

table_id_extension (77— /VEkBIHEIRE) « 7 — 7 ViRl OILHEZAT 9 fHIEL & 9 5,

version_number (\N—T 3 U %G) T =T NDONR—V g UFSEEIIATeEKE T

Do

current_next_indicator (WL > h 327 R MNMER) : T—T7 ANBEFEHFGETH D

Bait ‘U L, T ARBREEAARITHO Y RICANE D Z L ERTGEIR
0 T D,

section_number (27 v a  FE) : T—T7NEHKTH B va rFErrEIIAD

ik LT 5,

last_section_number (&t v a v &5) : 7— T NVEMKT HEREO®E v a v

B ADHEEET 5,

CRC_32 (CRC) : ITU-T &5 H. 222. 0 I1ZfEH & D &9 5,

B MMT-SI &5 — 7 )L

MMT-ST & LT 2. 32T IR T T —TNEHET D, T—TNEi#BT 572D
— 7 VERROEN Y M T3 2. 3-28 IR TIEY 95,
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#2.3-27 MMT-SI & LCTHIETHT—7 /L

T—T N4 ARE
MMT Package | 7w DU R RREDNBEE NN r— KT A8 E2 5 2
MP) T—7 v | B,
S e ) %%%—Exébf%&éM5mﬂﬂy#—V@m%yk—v?
2 R %%ﬁéwf~?7m~&wﬂﬁykﬂxit\w%—Ex%@
ETHIPTFT—F T7u—D—ErERT,
VAT U MR | BROIZODD LA T U MEHRE, VAT U MNESIZRISHT 5729
ET—7 I WA,
ECM FALTE R (BT AR ET 27 T TN Db DS KX
HEESR (T a—F D27 Z TSRO A > /47 OFR4)
N7 L EE R RET D,
EMM MAFE Z & OZKER L OHLBIEROREF LM 2D DU — 7 §E
oG RE BT 5,
CAT—7 ) | BREREHFAICHET 2R T2 1{nikd 5,
#2.3-28 T—7 LB OE Y YT
table_id T —7 VR OB R
0x00 PA 7 —7 v
0x01 Y7y k0 ML T—T L
0x02 — OxOF BTy b1 MWL TF—T NA~%T7 &y 14 MPT 7—7 L
0x10 a7 Y — kK MPL T—7 v
0x11 — Ox1F H7Ey FOMP T—T I~ Tty 14 MP T—T L
0x20 a7 Y—KMPT—T b
0x21 CRI 7 —7 v
0x22 DCI 7 —7 v
0x23 — 0x7F reserved for ISO/IEC
0x80 N r—U YA N T—T )L
0x81 VAT U NRET—T )V
0x82 — 0x83 ECM
0x84 — 0x85 EMM
0x86 CAT—7 )
0x87 — OxFF RIEFR

(a)

MMT Package (MP) 77—~ /L

MMT Package (MP) 7 — 7 /L1 2. 3-13 L ONER 2. 3-29 ([Z-d kR & 45, MP T —7
M, Ty FOU R RREDXR Y NU—7 FONES, Ny —I %R 55

*52%,
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7‘-3;;”111 N s-_ﬁjﬂ, | mesa %\/IE‘IL || /\°-7[;7E—~‘) /I\DJ/'C(—; || MPTE;E% MP';;E.;E? I
8 8 16 6 2 8 8xN 16 8xN 8
—
% HH I
| @747 | 7Hok | 7ok | 7ok || 7ok | [k | sovoms | | no— ||| nr—say ||| 7eor | 7ok
0x00 Dz IDE | ID/NA+ 247 FH| 9370 av# HHR bR | G TR
8 32 8 8xN 32 7 1 8 #RYIRL 16 8xN
BUEL
2.3-13 MP 7 — 7 /L OHERK
3 2.3-29 MP 7 — 7 /L DR M O H FIE
T —Z G Ey Mg | 7KL
WPT O {
table_id 8 uimsbf
version 8 uimsbf
length 16 uimsbf
reserved 6 bslbf
MPT_mode 2 bslbf
MMT_package_id_length 8 uimsbf
for (i=0; i<N; i++) {
MMT_package_id_byte 8 bslbf
}
MPT _descriptors_length 16 uimsbf
for ( i=0; i<N; i++) {
MPT _descriptors_byte 8 bslbf
}
number_of_assets 8 uimsbf
for (i=0; i<N; i++) {
identifier_type 8 uimsbf
asset_id_scheme 32 uimsbf
asset_id_length 8 uimsbf
for (j=0; j<M; j++) |
asset_id_byte 8 uimsbf
}
asset_type 32 char

54




reserved 7 bslbf
asset_clock_relation flag 1 bslbf
location_count 8 uimsbf
for (j=0; j<M; j++) |
MMT_general_location_info ()

}

asset_descriptors_length 16 uimsbf
for (j=0; j<M; j++) {
asset_descriptors_byte 8 bslbf

MP T — 7 /LD E

table_id (77— /L#kB) : KT — 7L R5e RO MPT THAE “0x20” &35,
— DDy = ORERN, WL OO NPT ICE Vit ENn s & X1k, 37k Y FC
Ji U T “0x11” ~ “Ox1F” &4 5,

version (/\X—T 3 V) @ T—T IVNOIFRIZENLDR H - T2HEIC 1T ME I D,
length (F—7NVE) : Z2O7 40—V REDVENLEAZ, KT —T7 VO ETON
A MIERT,

MPT_mode (MPT &— K) : MPT Y7t v MBS TWD EZDEIEZRL, &
2.3-30 OFIY L TITHED,

#2.3-30 MPTE— R
([N MPT & — RDER
00 | ¥ 7&y FNOIEFKED IS5,
01 7y b 0DOMT Z22E%IE. Fl—D " —Ya U FKi5x
FFOMLEOY 7ty NEWBETX 5,
10 |[¥ 7ty hOMPT 2, [EEICUHETE 5,

11 Reserved

MMT_package_id_length (/Xo 7 —T IDE) : N r—T DN FOEIZ /N1 MHE
AR

MMT_package_id_byte (/X7 — 1D XA &) 1 X —2 1D -9,
MPT_descriptors_length (MPT FRif &) :MPT RLik FHEHIK DK & & /31 F L TR,
MPT_descriptors_byte (MPT FCak 1-fEimk) : MPT Otk 1243 ik & 95,
number_of_assets (7 &> M) : KT —T AN FEREE 257y NOKERT,
identifier_type GBI A7) : MIP X7y 7 m—0 IDIEREZRT, 7Yk

55



ID 27" 9 ID (AR THAUT “0x00” L3 2,

asset_id_scheme (7> FIDEX) : Ty F ID ORXETRT,

asset_id length (7Y FIDE) : 7> N ID XA FOEI &3 MM TRT,
asset_id _byte (&Y FID XA b)) : Ty b ID 2T,

asset_type (7w b2 A7) : 7Ty NOFEAEZ MWL LT AL —2 a4 —Y U
T ANTBER SN D 4 TR E VTR 2.3-31 124> TR,

#2.331 TRy bhEAT
- Ty NEATOER
hvel | MPEG-H HEVC
mp4a | MPEG-4 FA—F 4 F

asset_clock relation flag (/e v ZER777) Ty "oy 7iFEHRT7 «—
WV ROFEEZRT, 17 OFfE, 7 vy ZiEE@HEN 7 4 —/L RO A DR T —1 T
TTT 4V RBMFET D2 EERT, 00 OBHE, W7 4 —ADRFELRNI &%
N A

location_count (v —< a8 : 7y houalr—o g RO ERT,
MMT_general location_info (24— 3 UEWR) : 7y hoalr— g AMNERE
7

asset_descriptors_length (7t v Fitih &) : O+ DA M REZRT,
asset_descriptors_byte (7% v FiiakFfEik) : 7 & v kN OFRIR 1 &2 K47 2 5k
LT 5,

oA —3 g UIERITK 2. 3-14 KOV 2. 3-32 I RTHERR & T 5,
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a—i3v 19k

aq Oy—3y R F
24 F=0x00 16
8
EIETIPVA | BEEIPVA | SEkHR—k | /35 uk
O —>a FELZ | PRLZR e AT
54 T=0x01 32 32 16 16
EIETTIPVE | FESEIPVE | SEkHR—k | /345 uk
O —33y F7ELR FELR &5 I F
84 7=0x02 128 128 16 16
*ykI—=7 | FSURR—k | 3K | MPEG-2/V7 vk
o7 —ay BAF | AN—LBITF | FH BBIF
24 F=0x03 16 16 3 13
BASTTIPVG | SEEIPVE | SESER—k | F3k | MPEG-2/V7wh
a4s—ay FRLR FRLR &5 F5 AT
547004 128 128 16 3 13
URL
URL .
Ay—vay B Lsar
947=0x05 8 8xN

2.3-14 MMT _general location_info (a4 —< 3 1) ORERL

% 2.3-32 MMT general location_info (a4 —< 3 EH) OFRER KL ONEHFIE
S s vy M| T—F KR
MMT_general location_info () {

location_type 8 uimsbf
if (location_type == 0x00) {
packet_id 16 uimsbf

}
if (location_type == 0x01) {

ipv4_src_addr 32 uimsbf
ipv4_dst_addr 32 uimsbf
dst_port 16 uimsbf
packet_id 16 uimsbf

}
if (location_type == 0x02) {

ipv6_src_addr 128 uimsbf
ipv6_dst_addr 128 uimsbf
dst_port 16 uimsbf
packet_id 16 uimsbf

}
if (location_type == 0x03) {

network_id 16 uimsbf
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MPEG_2_transport_stream_id 16 uimsbf
Reserved 3 bslbf
MPEG_2_PID 13 uimsbf

}
if (location_type == 0x04) {

ipv6_src_addr 128 uimsbf
ipv6_dst_addr 128 uimsbf
dst_port 16 uimsbf
Reserved 3 bslbf
MPEG_2_PID 13 uimsbf

}
if (location_type == 0x05) {

URL_length 8 uimsbf
for (i=0; i<N; i++) {
URL_byte 8 char

MMT_general_location_info (@4 —3 3 UFH) OE
location_type (@/r—a X A7) :alr—y g AEHROFEHEZ L, £ 2.3-33
DE D L TITRE D,

#2333 miy—varHAS

il nr— g H A TDOER
0x00 | Z @ general_location_info Z&TeT —T DMt IN5 1P T —H
TJa—¢E—DIPTF—Z 7 a—DOMIP 7y K ERT,
0x01 | IPv4 & —& 7 a—@ MTP /347 > K&,
0x02 | IPv6 & —& 7 a—@ MMTP /347 » K &5,
0x03 | MPEG-2 TS DfKik+ v b U—2 O MPEG-2 TS /347 v k&R T,
0x04 | IPv6 & —% 7 1a—@ MPEG-2 TS /3% v K Z7RT,
0x05 | URL Z7 =7,

packet_id (/X% Ri&BIF) : MMTP 2%/ > R D 34 > b 1D ZoR7,
ipvd_src_addrGE{EC IPv4 7 KL R) :IPvd T — X 70 —DOEELT N A &R 1,
ipvd_dst_addr (365¢ IPv4 7 KL R) : IPvd T —X 70 —D%5%T N A ERT,
dst_port (JESER— h&R) : I[P T —X 7 m—0D55EHR— MEBEZTRT,
ipv6_src_addr GE(EIC IPv6 7 R L R) :IPv6 7 — X 7 —DE[ETLT FL A&7,
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ipv6_dst_addr (6% IPv6 7 KL R) @ IPv6 5 — 4 7 0 —D56ET KL A &R,
network_id (Ry MU —Z7@HF)  oER Y MU =27 @I 720Dy FU—
/& vk

MPEG 2 transport stream id (kT > AR — kA KU — A#RIT) : MPEG-2 TS % 2]
FTBIDO T AR B ALY — L& T

MPEG. 2 PID (MPEG-2 /<4 v NERIT) : MPEG-2 TS /<4 » D/ <ir+ bRl 9.
URL_length (URL &) : URL /A K7 4 —/L ROFE X% 34 NHEAL CRT,

URL_byte (URL /SA R) : URL &<,

C MMT-SI DIk 7-
MMT-SI & LT3 2. 3-34 |\ In Ttk 72 HET 5, sl Z2ikn3 2 7= 0itilk 1
2 OB M T3k 2.3-35 IZRTHEY 55,

#£2.3-34 MMT-SI & L CHIET %tk +

5k 74 Hite
Ty T IL— . i . i
7 Ty DI N TR & TN T O S 5 L 5
WA
AR NN .
AT T s P Pl D s T o I
— VR T
e — < CRID .
- \/\/7 I ir—3 E CRID Ox}s A2 f2fit4 %,
ERpUN
MPU $& RAEIFE € R
WPU SEARBURETIE |\ o1 e efir 8 b .
SRR
MPU #Z A LA K .
e MPU DRI A 4T 5
WA

WERGRTER T | EKERERICHALI Ty hoTty b ID g4 5,
Y 2 1 F o B
T RAMER | e a5

k7
AT T IV \ \ A
- A ~ :/7 192 7$ Z — N Eeu [ ]
Ak 7 UG TNYT VAT KRBT S
A= VRE o ]
Sk A — VRIS AT 5.,
SRR T 7 =Wy vln
AR T | BAERES L L TCOLERERL OO TR 21244 2,

#2.3-35 Fhab & JEDED YT

descriptor_tag LIk & THEOE kR
0x0000 CRI 2ok 7
0x0001 MPU 4 A 2 4 v T3k 1
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0x0002 (A7 BRI T
0x0003 GFDT Filik -

0x0004 — Ox7FFF | reserved for ISO/IEC
0x8000 Ty kS — T T
0x8001 P Y
0x8002 7S A CRID 203k T-
0x8003 MPU Fi /s eIl i ik 1
0x8004 7 7 AR 1
0x8005 A7 7 v TN I ARGkt
0x8006 A v — VR ATk 1
0x8007 TR AR T

0x8008 — OxFFFF | RiEF

(a) MPU % A LA K 7Rk

MPU # A A X 7F30aR 13X 2. 3-15 L ONE 2. 3-36 IZRT AR E L MP T — 7L
DTy MR RIS AT D, MPU X A LA X TR0 71E MPU O$E/RIFZ] & 42
,ﬁjl\:“j‘éo

REFST | MPUS —#r2 2 o
ox0001 | EEFE 2 MPUIZ R B %I
16 8 ” "
#BYIRL
—
= HIE

%] 2.3-15 MPU & A LA K 2 730k T DR

3£ 2.3-36 MPU & A LA X L 73R 1Ok K O H FIE
T — X g By b | T2 KR

MPU_timestamp_descriptor () {

descriptor_tag 16 uimsbf
descriptor_length 8 uimsbf
for (i=0; i<N; i++) {
mpu_sequence_number 32 uimsbf
mpu_presentation_time 64 uimsbf

MPU % A A X L 7303k - D &k
descriptor_tag (FCaR 14 7)) : MPU ¥ A LA X 750k % 7~9 0x0001 &35,
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descrlptor length GEib+E) : 2D 7 4 — IV REDHBIZH T —H 1 MIAEX
el & 5,

mpu_sequence_number (MPU > —4 > AFH5) : XA LAX T xR4T 25 MPU D —

T AT EIRT

mpu_presentation_time (MPU#&/~IF4]) : MPU O~ 4 % 64 £ RO NTP Z A LA

5 T TRT,

(b) KAFRERFCIR T
wﬁ%@%i%iI23ﬂ6&@§23ﬂ7:fT%ﬁkLMP%~7w@7?yh

FLt RIS B, KAEBIMRER IR STy O Ty b 1D %
et 5,
TBFET | o A : ; :
0x0002 TR Xl ITD_géjig TI-DHEJI~ Ig;bvjrllz

16 8

8 32 8 8xN

BURL

X HIE

2.3-16 RAFBALRFCIE - DRERK

7 2.3-37 RAFBEFRELIR T- OB K Ok H TIE
T A HBE By b | T—F KR
Dependency_descriptor () {

descriptor_tag 16 uimsbf
descriptor_length 16 uimsbf
num_dependencies 8 uimsbf
for (i=0; i<N; i++) {
asset_id_scheme 32 uimsbf
asset_id_length 8 uimsbf
for (j=0; j<M; j++) |
asset_id_byte 8 uimsbf

KA BIFRELIR 7 D E Bk
descriptor_tag (FLii 1% 7) : IKAFBAfRFCIE T 27~ 9 0x0002 & 95,
descriptor_length GEhF&) : 2D 7 4 — /L REXVRBICH IS T — X3 1( MarEX
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IATRREI L 95

num_dependencies (KFET7T &> M) : ZOEB TR AIND T v b EFEMIR
BfRICH DT &y FOFERT,
asset_id_scheme (7 & » I IDB) AHMHNZRT &> FOT &y b ID OBEXZRT,
asset_id_length (7> M IDRK)  HHiFIR T £y FOT7EY R IDAA FORES %
A S EBALTRT,

asset_id_byte (7> M ID/SA k)  MHHHHIRT Y FOT &Y b ID 2T,

(c)  BRANSHFLLT
BRI AT 110K 2. 3-17 R OVR 2. 3-38 (R T Ak & L MP 77— 7 /L MPT Riilt
THBICRAT 5, BEIEHELE 7%, SRR O XD 358 5 BICHESND

\

elly

=

AR T OMRICEL - DO THY . BREERKELZITHOSHEIZHWS,
TRTET | gz |mwelEe] Lo | o | L
08007 | FEBFE war | 705y | ma | FER | gag [T ge | FEE
16 8 16 1 1 6 8 12 4
BUIEL
— BUEL
LR Rz

X 2.3-17 ER2IHFHRFCIR 7 O

# 2.3-38 BRAIEMED O K O FIE

T —Z e Ey Mg | T—F KR
emergency_information_descriptor () {
descriptor_tag 16 uimsbf
descriptor_length 8 uimsbf
for (i=0;i<N;i++) {
service_id 16 uimsbf
start_end_flag 1 bslbf
signal_level 1 bslbf
reserved_future_use 6 bslbf
area_code_length 8 uimsbf
for (j=0;j<N; j++) {
area_code 12 bslbf
reserved_future_use 4 bslbf
}
}
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i | |

B AEWELR T OE R

descriptor_tag (GRik 1% 7) : BAEHLE 7 & /~7 0x8007 &35,
descriptor_length GER¥E) : 2D 7 4 —IIL REVBICH S T —H A MNhaEX
AL E 5,

service_id (F—EZiH) : 2D 16 £y DT 44—/ RITHEBHE S Z7RT,
start_end _flag (Bt /KT 777) : 201y hO 77 71, B 60 FEHEE S
R 405 FTCED OO BEEREZD I B, BBESFKUK TESFICHET 2, Z
DYy b1 ORE, BEERESVHED LAIREFTTHL 2L 2R, 2ot
v R0 DG, BREREZHKT L2 & 2RT,

signal_level (ZBFER) : 2D 1y hDT7 ¢ —/L NiZ, MEEERSR (BF0 25
EENELHEEEASHANGE 17 5) 56 138 50 2 IZHE S5 BEAER(E 5 OFERN )
5T D, ZOE Y B0 DOEGE, EINORAERESNE 1 FHBETTHDL Z
EERRT, ZOE Y MR 1 ORE, kSN D BEERESNE 2B ESTHD
ZEEIRT,

area_code_length (MU 5EK) : Sty b7 4 —/L T, HEOHIRZTE DS A
FMEERT,

area_code (MUMFF5) 112 €'y hO 7 1 —/L FT, HEHUREMBIIE 138 &0 3 TE
LYY qWAS: b Y S ST N S TN VAT

(3)  WEAI1EH

BFZI1% ¥ 1X. IETF RFC 5905 “Network Time Protocol Version 4: Protocol and
Algorithms Specification” IZHIE X415 NTP XD IP X7 > b &9 5, FZlE#HR
I BET AT DT W THET IR 2 12889 5 720 155§ 5,

2.3.2. 1.4 Fil= 725 5 b T X OV =R AL TR0 72 OBLE

HEVC B4 75 51k 7 2 MPEG-4 AAC 2 O MPEG—4 ALS &5 A 75 Bk i KA B AT 5726
DOHEZEBINT 5,

(1) 7y AT

Ty NEATOEIY Y TIIE 2.3-39 (T LT 5,

#2.339 Ty bhEAT
- Ty NEATOER
hvel | MPEG-H HEVC
mpda | MPEG-4 4 —F (A

(2) =arR—xr bitih+
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MPEG-H HEVC IZ L D fF A b Szt 2 o R —r > ORI, Mg 7 +—~ > FD
Al EE AR —R L FOFAOEDIZa L R—3k MR FEHET S,

2.3.2.2 MPEG-2 TS =

2.3.2.2.1 Ji Koo
MPEG-2 TS FD L A ¥ —FFT /)L %[ 2.3-18 |2/~ 7,

BEBMETLE D3V REY—E 2

A
[ A
! IR % =0l % ‘ ‘EPG\ AlT |—|77U 9?;7_"20
4 Fﬁﬁﬁﬂ ~A—F
Ol 35 AAC, || == || psI
Off ® | HEVC N ==
S g ALS TS /S| HhIL—tJ)L
s PES | Section
TS
Tk

(B> 7 c HERBIETDED. ZL— T TICHESNTWBDENT)
X 2.3-18 MPEG-2 TS F DL A ¥—FF /L

BATOT YV Z NHGEDZEAL A TH 2 MPEG-2 TS IZ X W BERMET L EY a v~
Jitik % FEEBL 5, HEVC £5 5L TR BAb S 4172 4320/120/P & T O EAE A B 15 75
Z MPEG-2 TS THRIET 2 72 OB AR G o/ 7 > MEOBIIHUE 217 2 %,
EREAEE T LY a U BGEICER SN DHARILENNE TH D, £/o, a7V 0
BB RIS & LTtk &g oM Z FIRFIZHW D A 7Y v FEUEIZEI LTI, ARIB
STD-B24 %5 A fRIZHLE SN D AIT 2> ha—L RT7 7 U &r—3 3 > ORERENLIE 2 82
THZEICEY, Tar T AEERT D3RR N ERGE - B E OB ORI
Tlok L, ZEMTHEE - BAETLZ L Z2AREE T 5,

F7o. ZF L LT, MPEG2 TS FROMWERDO LA ¥ —ET LA 2.3-19 ITR-7T,
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FE ‘ e H B5F

77 5 o
AAC, FE AAC, 73
HEVC ‘ ALS \«%m ‘ HEVC H ALS 4 Z
| | I
PES | Section N ¥

MPEG-DASH HTML5
TTS |

RTP | HTTP
UDP/IP | TCP/IP
sG]

X 2.3-19 MPEG-2 TS FKDO@ERL A ¥ —FT /L

2.3.2.2.2 [mikHlEE 5
(1) WEEEE®RFCIRF (hybrid_information_descriptor)

B[R EHEE BRI 2. 3-20 LV 2. 3-40 ORERLE L, PMT O 1 L— 7128
W5,

Fasu ik F
27 K
0xXX
8 8
a4y— a4sr— T4 —< REE aVR— V21—
avIER &R vk FSIS JLERIF
HAl=0 =0 245
1 1 4 2 8 16
Ooy—y | 74—% REE URLE URL
&R vk
L = ‘]_’
1 4 2 8 8xN

[X] 2.3-20 1BA{EHELECIR T O

# 2.3-40 E{EEEEE WL T O O TIE

T — X &k vy MM [T —F KL
hybrid_information_descriptor {
descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
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has_location 1 bslbf
location_type 1 bslbf
format 4 uimsbf
reserved 2 bslbf
if (has_location) {
if (location_type == 0) {
component_tag 8 uimsbf
module_id 16 uimsbf
}
else{
URL_length 8 uimsbf
for (1=0;1<N;i++) {
URL_byte 8 char
}
}
}
}

B E EEE S HELR - D E
descriptor_tag (FRii+ % 2) : @fEHEEGMEL R 2~ E (k. REEEHE
BAMEIYST) L35,
descriptor_length GER¥E) : 2D 7 4 —IIL LV BICH S T —H A MNhAaAEZ
AT E T 5,
has_location : B4 — 3 UEHROTREFT 2R~
0: 27— a UERPATLIR ISR SN TWNWD Z & E2RT,
1 : reserved
location_type : G I VR =R MRA X T 7 A NIMEEINDHBEEREZRT,
0: fux, 1:\EK ZEhthrd,
format : BIE IV AHR—R L MRAZ T 7 ANDT 4 —~ v MERT,
0 : MPEG-DASH {Z331F A MPD (Media Presentation Descriptor).,
1 : IPTV 1% VOD f1:4% (IPTVEJ STD-0002) \ZH i} 2 HAEHIE A % 7 7 A L,
2 : IPTV & VOD f1:4% (IPTVF] STD-0002) (28} 25 X A LA X T fF TS,
3 -7 :reserved
component_tag : A ¥ 7 7 A NERIETDHIN—BNLNEY 2a— NV ELEETDHIHF—
X MANY—=LEBRIT D720 T )V ERT,
module_id : A X 7 7 A NEARIET D HIL—YILEY 2 —VOFBIE S Z T,
URL_length : “URL_length” 7 4 —/V ROE I Z/R7,
URL_byte : URL &R~

(2) =275 TV FREET

BESZEFRCE L THESNAS A7 T IV FRGER otk + % 7iE%a 5
WCHRET D, filb & 7L LT O0xFs 28|04 CThH,
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2.3.2.2.3 FilpmB i oAb XL ONEFF AL RO 72D DOHE
HEVC W4 4 51k J7 2050 MPEG—4 AAC K TN MPEG—4 ALS % B4 b i A B AT 5728
DFLEZBINT 5,

(1) ARV —2G5%H]+
2.3.1.1. 1 &8R,

(2) A MU —2aAFE
2.3.1. 1.2 &M,

(3) PFEEFFAZ{bitib+ (Hierarchy descriptor)
1

2.4 [RE=EFEFHKX
2.4.1 JEHUGEICBIT AREZESTX
2.4.1.1 AT TUTNYT AT A
2.4.1.1.1 MMT - TLV F BT D AT T TN T AT A
AP T U TNYT AT KNIEBWTIL, MMTP X7y R EYNIP Xy KRG D R
T INITRICOWTHRET D, A7 T 7O ML, MTP 7~ MBI L Tl
WTP /X7 > ~ (I A v =T %BRS) OXAu—REET 5, IP X7y ML
T, IP ATy hO_XAu— i ET 5,
xaiyfwﬁﬁ@F%Ywﬁ)fA’%Lfi XV EERMENEEEERT ST
CHATT A VBETERA SN TWD MULTI2 1LY, %2V T 4 5EN LD
@w&%x%h5@ﬁ®%%7w:)xA# BINTEZHZENEYTH D,

(1) R TNVEROBEST LT Y XA
x&?yfwﬁﬁ@wu7wﬁ)fA’%LTi XV EERMENEEERT ST
W2, BATT DA NVBETEA SN TWD MULTI2 ICEbY , BX% 2V 7 ¢ MEN X
mw EBEZONDEEOESFT NIV XLNHHEINRTEL I ENEYTHDH, A7

F TN THEAT DHEE 7 L3 U R A X, CRYPTREC DFE - BUFHESERE 5 U 2 MZ

ANREINTWD AES 128 By h 7 mw ZKE5 TN Camellia 128 By b7 v v J e

ERINFREL T4 2 &MY TH D,
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(2)

AT UTNY T AT MBI AT LT Y X AOEEM

a AES K57
PERr 2 — )L TN =1k
MEHEK (128 By F) (£ 128 B 1) I (P) (128 B b)
\
A 4
Recon[1] KR
> N=1
A 4
Rcon[2] KR
> N=2
A 4
K,
: J
Y
Rcon[9] KR
N=9
=K9
\ 4
Recon[10] KR
K= K >
. K
N=1, 2 <, 10T DWW TLLTF &2 4 0 K9]
Ky = KR(K y,, Rcon[N]) 53 (C) (128 B v 1)
S = ADD(P, K )
N=1, 2, ¢« ¢+, 9IZ2OWTUT%
¥ 1 ADD, Sub, Shift, Mix, KR, BRI E L (a) (77 g = ﬁ;’ig(g#
2 NI S B L 5, S = Shift(S)
) e . S = Mix(S)
3 Re . TAITY ZAEKEL D) AT,
conlj] 1 y2=ul EEE L) 1T d S = ADD(S, K,)
S =Sub(S)
S = Shift(S)
C = ADD(S, K )

2-4-1-1
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(a) FEABIEL

KR Sub
1287 b 128 k
T IT
Ll bl B b Rotg(t,) Loy Liy Ly &
¢ R SW(t,) SW(t,) SW(t,) SW(t,)
- S SV
h P X v
> .
=<"> 1288 > k
T=t It I to |l ts
Yoo v TV WY Sub(T) = SW(t,) || SW(t,) || SW(t,) || SW(t,)
1287k Shift
T=ztllt [t ts
a = Roty(t,) 128 > K
w, = SW(a) @ t, ® Rcon |S
w, = WO@ t, P(s)
Wy, = W, ® t,
Wy = W, ® t, |
KR(T, Rcon) = w, || w, || wy || W, a, a a) a
Rotg(a,) | |Rot s (ay) | |Roty, (ay)
ADD
: E
128w b e
IT l
tl ot ] ot
kX 128 v k
Kk ¥ X
K ' ;() v S=syll sl syl syl sills = 1l sis
128 v k = D PES) =aglla |l a |l a
. ! g
ky »P 2L Ay = (so |l sy |l ss |l s
a; = (s; |l 'ss Il sy |l sp)
l a, = (sy |l s Il si0 Il 510
S a; = (s || sy Il sy Il sp)
T=t bl 2857 B = a, || Roty(a) || Rotyg (a,) || Roty, (ay)
K=k ||k [|k [k Shift(s) = P (B)
ADD(T, K) = (to$k0) | (t1$k1) [ (t2$k2) [ = sl ss Il sioll sis Il sall soll sullssll
(tSG)kS) Sg ”
2-4-1-2
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1 T, EARBEEA~DOATIET D,

2 O, by kI & OYHRE L

T 5,

3 || X Tey oA LTS,

4 SWiE, #iiBhEaE L L (b) 1T T,

5 Rot, 1%, A¥FEnty hr7 k&
T 5,

<X, GF(2®) FoRE A FKT,

R AE2 e
+rxt+ P+ x+ 175,

>

Mix

128Ewhk
T
t t t, t
y A\ 4 \ 4 \ 4
ax) @ty [ a) @t || al) ®t, | alx) ® t,
Wo Wi W, W3
128wk

T=tollt It [t

w,=alx) ® t =zl z |zl z

=200 t=(pllyy [y, vy
z, = ({02}+y,) ® ({03}-y,) © vy, ® y,
z, =y, ® ({02}-y,) ® ({03}-y,) © vy,
z,=y, ® y, ® ({02}'y,) ® ({08}-y,)
z, = ({03}-y) @ vy, ® y, ® ({02}-y,)

Mix(T) = wo [ wy [l wy I[ wy

9-4-1-3
(b) TV XANEHE BRI
T T XNE i BhES %K%

SW
Reon[1] = 01000000 32 k
Reon[2] = 02000000 Lo
Reon[3] = 04000000
Reon[4] = 08000000 S
Reon[5] = 10000000 1
Reon[6] = 20000000
Reon[7] = 40000000 328 b
Reon[8] = 80000000 u=x 1% 1% [l %
Rcon[9] = 1b000000 SW(w) = s(xy) s |Isxy) || s(xy)
Reon[10] = 36000000

o HdEIX1I6ERFL L T 5,

HEL u X, BB~ AT T 5,
2 || X, Tavrofa T 5,
3 s I, 8By FoE#FK L L, FEMIX
ISO/IEC 18033-3 IZftH b D LT 5,

2-4-1-4
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b Camellia lKF7=

ERr 2 —)

MG K) (128 v 1)

EHT >
(%64 1) >
—] F |
ZI v v
Y, —> F |
) 4
D v
>
) —> F ]
3 * +
y, A
v 4

PR (K,) (128E > 1)

A, = F((K [left] | K [right]), %)
A, = F((A [1eft] ||A [right]), Z,) ® K
A, = F((A[left] [|A[right]), )
K, = F((A,[1eft] || A,[right]), 3,
(KWp I Kw4, Kv e KlS’ Klp I

K1,) = Choice_and_Rotation(K,, K,)

uort 19108_13119 9010)

*1

2 Fid, EAREELE L ()R,

3 Choice_and_Rotationi, K F72ITK,DFFENIED D D
64E Y DT —Z 2D HIREE L, (o) IZRT,

NiZRE 5B k4 5%,
FL, FL7NE. fEBIRE%E L (W) ISR T,
| &, 7y 7 oiEatt 5,

0 N O O

YoAEs T AAESE L (D) ISR,

alleftlix, vy a4y K45,
alrightlid, 7B v Zad64E > &9 5,

5k
PER
K64 1) ) (1288 1)
) 4
» Kw, ;() f"\
> Kw, >
L, R,
> K, T E ] N=1
v y
>k, +—] F ] N=2
v y
» K, — F ] N=3
v v
>, +—] F ] N =14
v Y
»> . —+—> F ] N=5
v y
> K, —+—1 T ] N=6
. i 0 |
> K1, ol F
> k. —1+—] F ] N=7
' v v
1 1 1
i i i
: g :
' . 4 . 4
> K, T—1 F ] N=12
oo —
> K1, ol F
>k, —1 F ] N =13
i
1
i
»> K, —+—> F ] N=18
L18 R18
) 4
> Kw, —> (D
» Kw, >
v

530 (C) (1288 )
Lol Ry = (P[left] || P[right]) © (Kw, ||

Kw,)
N=1,2, « « «, 18IZOWVWTLL F &0 KT
N#£6, 120D & &=
LellRy = FCOLy IRy, K
N=6 120¢ %

LellRy = FCOLy Ry, K
Ly = FL (Ly, Kl o)
Ry = FL'(R,, K1,,)

C= Ryl Ly & Kw, | Kw)

2-4-1-5
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(a) FAREIE
F
64t > b 64t > b
T[left] Tlright]
K
64t > b
64t v b 64t > [
X = T[left] ® K = (Xs I 37 I Il s 11 g 1] % 1] x|l Xl)
Y =5S(X) = (5, (x9) 184 Cx) [l s5(x) 11 55 (x) I8, (xp) [l 85 (x) ] s, (x,) ||
s, (x,))
= (Ys Iyl vellvs Iy llvs el Yl)
Z =P(®) = (Zs |27 1l z6 Il 25 | 24 |l 25 | 25 ”Zl)
f:fil_/ Z1:YI®Y3®Y4®YG®Y7®YR
2, =7, 9y, @y, @y, @y, &y,
Z3:Y1®YZ®YS®Y5®YG®Y8
Z{1:y2®y3®y4@y5@y6®y7
25 =7, 9y, ®y, ®y, Oy
Zg = ¥, ® y; © y; © y; @y
Z; =y, ©y, © y; ® yg @y
g =V, @y, 9y, 9y, @y,

F(T, K) = (T[right] ® 2) || T[left]

EL T, EBAREEA~DOATIET 5,
2 T[leftllZ. 7y 7TOEME Y FET 5,
3 Tlrightlix, v v Z7TOH64E y F &9 5,
4 | iE Tey oG ET D,
5 s, 1%, 8y hOEHK L L, FEMIILISO/IEC18033-3:2005 (B) 5. 2. 3. 4ffilcHt H Z & &1 5,

2-4-1-6
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(b) HMEBHBI%LE T2 ) X AEHK

B BE%K
FL
64E >~ F
U
vx
K1 2l Rot (a A x) tr"\
(64E > 1) : Y
W
55: b Vy < b
64t > b
(x|ly) = Kl[left] ||[Kl[right])
a = Ulleft]
b = Ulright] e3Rotl(a A x)
FL(U, K1) = (U[left] ® bV y) || b

FL!
64t > b
JU
) 4 ly
K1 P | a
G4E > <>~ aVy <
k) ﬁ
X N
b, Rot, (b A x) >
64 > b

x|ly) = (Kl[left] ||KIl[right])

a = Ulright]

b = Ulleft] ®(a Vv y)

FL'(U, K1) = b (Ulright] ®Rot,(b A x))

HL U, B~ AT T 5,

| X, 7oy 7 ofEas+5,

Rot, I, ZEZXE1IE Y b7 hET 5,
AE, By FZEORBERE TS,
Vi, By b EomBEMET D,

~N O U1 B W N

Ty XAE

v

3

Z
Z
Z
Z

Ulleft]ix, 7u v Z7UDE3R22E Y K&T 5,
Ulright]iZ., 7o v 2Z7UDEA32E Y F &1 3,

a09e667f3bcc908b
b67ae8584caa73b2
cbef372fe94182be
, = b4ffb3abf1d36f1c

o EETI6ERGL & T 5,

2-4-1-7

73




(c)

Choice_and Rotation

Choice_and _Rotation
g i (K, g (K
»Kw, || Kw,
>
v v b SRS
Rot:(a,) Rot s (by)
»Ks || K,
a, b K5 ” K6
v v’ (Kw, || Kw,) = (K [left] ||K [right])
Rot,s (a,) Rot,s (b,) K, ||K,) = K,[left] || K, [right])
a, = Rot,;(K,)
»K1, || K1, b, = Rot;(K,)
v a3 v b, K, ||K,) = (a,[left] ||a,[right])
R0t15 (ag> R0t15 (bj) (KS ” KG) = (bz[left] ” bZ [rlght])
a; = Rot,;(a,)
» K7 || Ks b, = Rot;(b,)
—— K, || tmp (K1, ]| K1) = (by[left] || b,y[right])
y 2 v D4 a, = Rot;(a,)
Rot,s (a,) Rot,s (b,) b, = Rot;(by)
K; || Ky) = (a,[left] || a,[right])
> tmp ” KLO Kg = b4[left]
— kK a; = Rot;(a,)
48 iy 1 1Kz b = Rot,, (b,
Rot,, (a.) Rot .. (b. K,, = a;[right]
oS otir by (K, 1K) = (bslleft] [|bslright])
>K1. (1K1 ag = Rot,;(ay)
ag b s (I L bs = Roty;(bs)
v ¥ (K1, || K1,) = (ag[left] || ag[right])
R0t17 (a6> ROtl? (b6) az = ROtN (aﬁ)
K., | K b, = Rot,;(bs)
s i K5 || K = (a;[left] || a;[right])
\ Al > K5 || Kig (K5 | Kie) = (by[left] || bs[right])
Rot,, (a,) v b ag = Rot;(a;)
R0t17 (b7) b8 - ROtN (b7) .
ag (K7 || Kig) = (aglleft] || aglright])
n » K, || K Kwsl[Kw) = (bs[left] [|bslright])
K, || Kw,

A1 Ulleft]ix, 72 v ZUDE6E Y F&T 5,
2 Ulrightlix, 7 vy ZUDEG4E Y b &T 5,
3| TeyroEs LT,

4 Rot, 1%, ZERENE Y ho 7 FET 5,

2-4-1-8
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(38) AZZ 7 NFE
205 T AFIECE LT, BEFHE—FRZ2CIRE—RET 5,

a AESHEEZHWEZRA2 T 7 IVFIE

WIS T A |
(128 v 1) G128 By b
Hr R AESHE -
AT ! i BT — &
o
L/
2-4-1-9

75



b Camellia B E5&2HW/= A7 Z 7 )VFA

(4) A7 T T ILVOHH

AY T T NOHEBIZ, WIP 37 v b (HIEI A 2=V %BRS) O 71— R

ROIP /37y kDA m— N LT 5,

(B) A7 T T NIT ISR D ARk E 5

FREZ(EHFROBAN D=1, ¥ 2-4-1-11 IR TEERIEE S (CA A vE—)
ICEE SN D CA 7—7 v (X 2-4-1-12) |[ZELEFIREZR5ER & LT, 77 & Al
HEt 1 (B4 2-4-1-13) 2B AT D, Fio, AT T TNV TV RAT LOBIDT-
DT, AREHIEE BB E fTRE ik - & LT, A7 F o7 Gk 7 (K

2-4-1-14) ZHEAT 5,

FIEL Ry AN & ) ]
VIRV Camellia
g IR
H%%ﬂﬁ?‘]lﬁ‘_& v H%%ﬂ:;—_gr
W NN
U/
2-4-1-10

Avk—y | N—V
. = 7 —7 )L
BT Ly | AYETER 77
16 8 16

A
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F1
2  TF—7)LEERICIZ. CA T — T EE IS,

Ao —UHR A OfEIX, CA A vE®—T %7 0x8001 &5,

2-4-1-11 : CA A v E&— ORERL

T—7 SR i .
d F—T N i
| oav | 0 F B

8 8

A

0

=1

16
77 VEBIT O, CA 7 — T VAR 0x86 LT 5,

L
2-4-1-12 : CA 57— 7 )L DFERK
- ) - [BE=Z{E . .
RLIN -4 slat & I 0 r—3 g R T4
16 8 16 8 XN
w1
2
3
4

8 XN
LIk - 7 OfEIE, 7 7 ' AHIEELIR A 9 0x8004 &5,

alr—3 g ERT,

L FRIZ, XV BICE L T—2 3, "R EEIADEEE TS,
fRESZAE 2GR 1%, REEHF ORI %2 7~T,
nr— g UERIZ.MT TEREINS S r—rva U EFRTHDLH, Tk

AHIEHFER o B e — g UiEHRIT. BhETEH A2 S Te MMTP /X7 >~ R D
DET D,

5 AR FIEL, CA Ay =T D CAT =T NORERFFEBSUIMP 7 —7 v
D MPT FR FHEUHE L < IZMP F— 7 L7 | v MR FHE CIEET 5 b

2-4-1-13 : 7 7 & ZHIH R T DRk

kT | sk HEeAT 1111 AT 7T "

b g b . “11111” - 7 —
e PR ey yxmmy |

16 8 2 6 8

8 XN

7



1 R FZ TR, 27 T TNV HFRER T AR 0x8005 LT 5,
2 R TREIE. INE VRIS T2, Mg AEESAREKE TS,
3 KMEUA Y—WBITIE, RY T T DRSS (IP /S5 v kTP
Sy R BT,
4 A7 T NERER L, A7 T T NVREORE 5T v 3 Y X L OFER]
ZRT,
5 AKiiRF1X, CA X vyE—TD CA T —7 VOt X IEMP 7 — 7L
D MPT FR FHEIRE L < IZMP F— 7 07 | v MR FER CIEET 5 b
DET D,

X 2-4-1-14 : A7 5 7N FFREIR T ORER

% 2-4-1-1: A7 T TN HRGRBFDEDOEY T

5 (2 #E%%) NG
00000000 RIEF
00000001 AES, R 128 B v b
00000010 Camellia, #FE 128 B

00000011 — 11111111 REFE

F2-4-1-2 1 MR LA Y —ikBFDEDE T

il (2 #%) = Ne
00 e
01 MMTP /877 | % 5b 52
10 P37y N & x5
11 HRIE %

2.4.1.1.2 MPEG-2 TS FHIZBITFHA T T TNHT AT A

MPEG-2 TS H DR 7 T TNH TV AT KB NT, A7 T 7 VO#H KA
777 NVORRIZE LTI, BATLFEER, BET L EY a VRSO S BT I # )L
HOEIZRET 215 OREE T Rk 23 FEBA T 87T &) H8RICHEILT 5D b
T2,

(1) AT TNV HRKOKETLIY XA
MMT « TLV FRUCBT AR T F TNV T AT AORE STy ALIZFE L,

(2) 227 Z 7 NVFIA
A7 77 VPRI LT, BT L AR, BESFIHE— RI% CBC+OFB £ — R &
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ERAR

a

AES BF -2 W= 27 5 7 )L FE

128w b

4
=
£
A
i
Jf
Y

51k
TST —#
=== ——————e————— I
1 1
i Y i
1 1
A= : AESHE = reg :
#1634 k ' 3
1 1
I v I
: 4 :
i % i
I OFBE—F I
e ——— -
2-4-1-15
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b Camellia B E5&2HW/= A7 Z 7 )VFA

128 > b
r """"""""" =TT
) 1
Jny s E ! ;f\ . Camellia :
. 1\ (=S 1
=161 b : A 1
I i
! I
5L T : reg :
: 1
IS7T—X% 1 _
’ Lo ] e N, mEE
SN A | 187 —4
1 1
1 v 1
1 . I
R : Camellia I
Ty 7k i e e reg :
£1634 k : 7y :
1 1
: ) 4 1
I D '
! >/ :
I OFBE— R 1
L e e e 1
2-4-1-16

3) A7 T T INDOHH
AT T O®EBEIE, TS 237 v b (IBEHIEE 5 M O BEEF R E X D7D D 1
DHEEL) O_XA a— REmy &9 5,

@) A2 T T NFRIME BARERENE 5

27T TNTROMGET MY RBEEES Hid T WUTF, T27 7070
FHREWR T WD) EEFHTEICHET A, A7 77 iRAGERi ik, Rk 23 42
WA ERE 299 BRIERE 20 5 THE STV DEEHIEIE 5 2B E THE 72 foalk
TLT 5,

- ) - AT T B
uﬂm%? 7 uﬂ)&%% jift%%ﬁ%”% T—X
8 8 8 8 XN
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1 T2 IoME. 27T oI ERER T ERT 0xFs 45,
2 TR, INX VRIS T2 31 M AEEZATGHERE 35,
3 AR TFZUTNHFKFENAIL, A7 T U TR ST LT Y X AOFE

B2~
4 AKRFEIRF1E. CAT OFER -fEH XL PMT Ot iR -1 F L itk 2 o
HIR T T o b DT 5,

X 2-4-1-17 : A7 5 7N HFREIR T ORERE

F52-4-1-3 1 27 T TV EGERBF OO E T

5 (2 #E%%) NG
00000000 RIEF
00000001 AES, R 128 B v b
00000010 Camellia, #FE 128 B

00000011 — 11111111 REFE

2.4.1.2 BEFRY 7 AT A
2.4.1.2.1 T 7 & A HEEELE

BIEE R 7 VAT 2096, 77 AFHHNCE D B EHREFEICOWT, LFTO#EY
L35,

O BT 3EHSFNAEA L, BIEEREMERKT S 1EHRE ECM L OVEM & 75,
©@  ZZERENEWVEEESR (ECM, EMM) O 74—~ M EHET 5,

(1) ECM O#ER% M Ok TFIA
AR T L E Y a U HaRIZB T D EEHEEH (ECM) Ok & OV TIE %2
FEeIZ AT,

~w HED ECM CRC
64 8 XN 32

P HINE

HE1 HAOREDRWETIE, ZofEkor y MiardTbot 5,
2 HEEEE. R EALE Y M BRI E Y FOIRIZRET 2 HD LT 5,
LLFRIC,
3 ECOMDOfriklX, B2 va o) bitEEXICL b0 45,
4 N~y BERNO [ —T)ViRF ] O ECM 2~ 0x82 X% 0x83 &4
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60

5 ECM X, RERIZRTHOEERHERICIVEREINLI LD LET D, B,
R 5 SRk B LIS O X, RS8Rk L 0 kB S ARS8k A VTS
LT HZ LN TX S,

2-4-1-18 : ECM OHERK

3+ 2-4-1-4
HH
s - gk
20T T IVORERIZ WA

(2)  EMM DR K UK H FIE
HEAEME T L E Y a UHaRICR T 5 BEGEER (EM) O MR FIRZ T
FLICRT, 723, EMM X, ECM OS5 % fif < 72O OFEIFIMIZ 1T T2 < | ZEHEA~ A
vl UEREBET 700 HR (LLF [EM A vyE—) End,) 65T 5
ZELAREE T D, EMM A v —U2 EM IZE ENDHEA OB oW TIL, FHE
FOLEHM LT 5,

~y ZE | EMML EMM2 e EMMn CRC
64 8 XN 32
—
P HNIE

1 BLOREDRWETIX., TOEKOE Yy M iERT LD ET 5,
2 WM DOEEE, B va bR ) BILERERICL D b0 L L, F O
WNT, EMIFERSZETEHHDLET 5,

3 AU HENO [F—TLikRIT ] OfEIX EW 277 0x84 X% 0x85 &3
%)

4 EMMIZ, REBIZTRTHLOEZELHERICEVERINDI LD LT D, 1B,
AE T UNDOERIT, B LT 22 EMTELHDET 5,

2-4-1-19 : EMM DOFERK
= 2-4-1-5

HH
ARl
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(3)

B e D & H 515

ECM & OV EMM D25 HFYEICBE LTl £ 8 b 5 MPEG-2 TS D& IE, &
7 va R OIEERAE L CEHT 5, 7ok, MIT - TLV FXN05E1X, migtk 7
Ta v ROVEBERR AR o FE. B g AvE—U L LTEHRTA,

2.4.2 PEFAREIZBIT D IRESRE A
27TMHz B5IkiE 2 (E 3+ A BEREMET L EY 3 U IEDRESZEFRIL. A7 T
TN T VAT AR OBEIERY 7V AT A3 BT O R R T CER A
SNTWBIREZEFAEFR—DLDLETHZ ENEHTH D,

2.9
2.5.1
2.5.1.1

R S/AVE
HRAR
iR AF 507

$

775X
775X

=

$

%
%

=

TSR 25 S O I X 2B T Dl EMMET L B Y a U kO 51t )7
AiTFE2.5.1-1 D@D L5,
#2.5. 1-1 BEKMET L Y a VU BEOWS 4B 7=

AT A 4320/P 2160/P 10§0/ 1o§0/
72 [ fiAG 7680 X 4320 3840 X 2160 1920 X 1080
7 L— AW 120, 60, 120, 60, 60, 30,
iﬁ( (Hz) 120/1. 001 160/1. 001f 120/1. 001 | 60/1. 001 |60/1.001]30/1. 001
74—V KJE B B 60,
e (Hz) 60/1. 001
Va5 /%%@ﬂ;
%7 4 — (ITU-R B
. F 0% J A (ITU-R #h45 BT. 2020) BT. 709),
~ v ¥l g
i o3
(xvYCCyg9)
f@ %'ﬂﬁ{% ﬁﬂé Y, C, BC/ R
2y 4:2:0
Ve AT
» . 10 10, 8
v & (bit)
. VERLIT S ITU-T #h’& H. 265 | MPEG-H HEVC
ﬁ§5§i€7? a7y AL Main 10 Main 10, Main *2
L ~L%S 6.2 6.1 5.2 5.1 4.1 4
*1  HDTV J2 OV UHDTV @ ARIB A & 7 A}k (BTA S—001C KUY STD-B56) (2 HE 41T
WHBGE T r—~ >y hEBEERMET L EY g VIEDEER 74—~ v &
15,
%2 HAfbEZE Y M8 vy hHAIE Main Yu 7 7 AL, H A bEZEE v b

10 By hOFAII Mainl0 a2 7 7w A L& WA,
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*3 MR T +—~ v ML T ARIEK L~V ERDT,

2.5.2 BRI
2.5.21 HEANGEE

O HrFETOEACERSE, 48kHz & T 5,

ttb\ﬁ%ﬁﬁ%ﬁf’ﬁwfi 32kHz, 44. 1kHz 31X 48kHz &9 %,

@ RATFTVvAFR=vI7EE (FBINKEE G 2572012, 28 EOEFETEM
HEDETEFEVD,) ZHET HHEICH - T, BTG TOEARLOR
ZNx, F—RZTHrZ & L35,

@ ANEHbEy ML, 16 €y FAEET A,

@ WARADNEFT v 2L, 22 F v U 3V KR 2 01925 2 F v > b
E3 5,

2.5.2.2 EHFE/FEHHN
(1) HEAY—r2H

MPEG—2 AAC J7 2% (ISO/IEC 13818-7)LC 7’2 7 7 A /L, X 1L MPEG—4 AAC J7 . (ISO/IEC
14496-3) LC a7 7 AN LT 5,

7272 L, MPEG-2 AAC J5 D IS B s 6 12 BR 5,

2) mrALAEEEY—EAH
MPEG-4 ALS J72 (ISO/IEC 14496-3) Simple Profile &3 5%,
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(ffd%)  LDPC ff 75 DMAEATIN 2 EFRT D/F 5T —7 /v

KGR TRMT HLDPCHF 5 DR EATIN 2 EFRT 27757 — 7 VR 1~ 1112
ZNE

11 FE{LEL/30E ST —T L

625 1750 2125 3750 15250 18750 19250 27375 29000
4375 6750 7125 7500 13125 16250 19375 28875 29250
1500 6125 6533 13500 23500 25500 26000 27625 28750
6500 7625 9625 14875 16875 18000 18500 27500 27750

250 4204 6000 12500 17125 21204 21875 22079 23750

125 91256 11250 11875 12000 14000 14125 15875 24125
4875 9875 11000 11125 13000 16500 19000 25125 26375
2941 8500 12362 15125 16375 18250 20250 21375 24000

0 750 19875 21625 21750 22125 23250 27329 28375

875 2750 3125 8625 18875 20000 23375 26125 26829

500 5633 18375 18625 20125 20375 24625 25250 27875
1250 10000 10658 17000 17750 19500 19625 25875 29375
2250 3000 4000 5250 9375 11750 14750 24875 29500
5000 5750 12375 16625 17579 18125 21250 22625 26625
2500 3783 4625 9250 10875 15500 17625 22375 28500
1125 5500 9737 13329 13750 13875 16829 22750 24375

375 6875 10454 11375 12875 13375 14250 19750 23125
3375 4750 8375 10125 14500 17875 22500 24829 25829
1625 3500 5625 6783 8987 12250 21158 23625 24250
1000 12750 16204
3875 15000 16000

14625 15375 21500
1875 11625 24500
1875 2875 9000
8875 20500 28625

14375 17375 27125
8000 20875 26500

11500 20750 22329
4329 7250 12625
7750 13704 25000
3329 5875 23875
7000 17250 28250
5125 7375 22875
8125 26875 29125

25625 26250 28000
1375 15750 19125
4500 10625 15625
2079 9750 10250
2375 6250 28125
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20625
8250

23000 27000
10750 25375
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1165
2002
5908
1072
3025
2910
700
4026
235
1515
1909
4420
6094
7024
1537
6559
12303
935
886
8884
2445
421
3211
7653
328
11209
1258
142
6745
3260
1374
10443
1630
2538
2560
12954
10000
14278
12697
607
12046
1050
3583
4606
3490
5536
1887

4327
2653
7768
1422
4699
6280
4048
4792
2095
2188
5629
9721
12325
9907
3862
7117
18649
6373
8419
14371
8698
0421
5793
11581
8791
14557
3397
2932
10093
4234
16696
10837
9699
8512
9327
13047
13233
15208
13069
3676
12790
2423
7959
11488
7489
13627
2746

5257
3769
12489
1723
9349
6931
5443
6001
7210
4141
8233
16975
20717
16789
14092
11116
21625
9442
15930
16138
18277
15952
7861
12511
24136
15301
10465
5164
16045
14814
19207
21439
11860
17998
9814
18091
20323
15580
19579
4978
13813
11302
8211
15115
17812
15000
4885

M2 45

6652

7467

13441
3304

9677

8539

8047

6838

15022
5071

10886
20230
26275
22090
24880
24415
24043
17068
17719
18928
22369
23857
21253
25066
24579
20673
24973
20044
16231
16510
250252
25438
23950
20859
23578
21997
23020
18742
24694
17604
22927
15394
9141

23299
19114
25996
21904

8977
10930
13999
4513
10279
10186
12675
9163
19486
6537
14535

14185
19672
15487
o815

12210
10651
14721
11023
20416
11608
16816

87

1ER2/5DFF

16417
19951
16324
6187

15766
14907
17768
13255
20952
11674
17347

T—7 )

17440
23392
16882
8605

17905
18326
19858
13534
21718
11767
18698

21346
23671
17161
12024
20974
19021
22462
18818
21953
19464
20509

22183
24787
17254
13720
21160
22834
22648
20695
23206
19765
22555

22741
25159
18370
15673
21532
23485
24229
24393
25903
21067
23113

25810
26368
18835
19300
22418
25908
26160
24601
26182
250531
26461



132 HEbR2/5OE 5T —T )L (-D3%)

014 13419 13906 20279
8025 10558 23764 25700
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935
1219
1713
4595
1324
2150
2503
2408

422
4003
8862

325
1483

717
1742
2175

12742
11100
1120
6212
8774
9661
6296

767
2793
4493
7432

879

12879
4982
7798

13088
5082
1372
4719
3106
3892

17566

10589
6845

17541
7463

11607
4359
2419

440
4683

1458
2960
3083
8550
5883
3938
3253
4033
3861
6185
8986
2041
2177
2863
2267
5642
19462
11954
3218
15705
11612
17108
6815
1804
10075
6855
7927
9629
16882
19254
14941
14120
9270
8658
19278
3773
11004
18234
11280
9704
19105
17311
19830
12892
12692
10303
7984

2280
12710
3992
8796
6312
5484
3414
4160
7506
7743
12553
2891
5196
2884
5713
6972
20458
19267
7998
19295
12712
21492
8590
3167
15390
21361
16108
11718
19590
20006
15386
19159
12298
20254
21161
5181
19423
22002
18876
18378
19788
21787
21371
19222
14590
14235
14856

f+3% 3

7022
16907
8208
9519
6626
5966
4829
5921
11878
8979
13230
5428
7977
3614
6214
7614

fFaE=R1/20

7261
17635
11182
11520
8651
6871
5574
6539
11939
11367
13908
9469
9040
6766
16642
9616

10304
18558
14002
15723
11192
10755
6401
7938
15138
11605
13986
9497
9168
8413
16847
9955

89

G T—7

13046
18607
15040
16495
11796
13112
8181

9001

15617
14867
16632
11906
9712

12640
18468
10631

14232
20783
19443
17628
12394
15299
10063
15716
17293
16383
18386
16679
9869

13271
20656
12293

14442
21275
19860
19287
15476
20144
13159
16189
18581
18641
20073
16693
15086
14420
21540
12916

19132
21527
21268
20007
16860
21625
17765
16411
19050
18700
20655
20615
18396
21818
21830
18984



£33 HEbR1/ 208 5T —T7 )L (D3%)

3228 14298 15614
3549 16686 17386
1733 7291 20212
1502 12471 17171
10919 16678 18344
1559 19353 21032
15999 20879 21230
5138 16012 17488

507 18359 19398
2745 4062 11305
4976 4994 11744
3390 16158 20308
2524 9477 17992
3977 13357 16270
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ftF 4 HEA{LE3/5 OB FT—T L

357 954 7119 7201 7951 8660 8833 10902 13537 15019 16162 17393 17414
415 1005 2768 4478 6376 6992 10421 11744 13008 13294 16054 16103 17398
33 1278 5158 7309 7692 7725 10635 12376 12386 14426 14624 15432 17361
1005 2169 2215 3348 3667 4112 6118 8391 9296 9353 14480 16954 17519
789 1675 1751 6153 6377 13166 13887 13905 14217 14507 14753 15707 15896
355 1880 2959 3279 3328 6405 7962 9391 11195 11415 13999 14370 17134
1487 2810 3059 3354 35156 4282 8082 14613 15099 15268 16682 17303 17559
1140 2061 2662 2668 3505 4851 5341 6138 10407 12194 13150 13223 13239
3068 3856 4550 8151 8244 9602 9752 113656 11636 11768 12134 13566 17105
1435 1664 2304 3212 4974 8135 11314 11588 11667 12195 15385 15715 16714
1741 1947 2773 4045 4340 8244 9170 9583 12382 13645 13768 14027 16709
4247 5364 12994
24 1585 9160
5678 9509 12795
1584 2932 7313
5311 6685 16318
1053 9398 14842
9448 12744 13810
3040 3679 7686
9816 11028 13609
352 3396 7645
293 6003 12642
6840 11000 13886
3030 6910 11489
4601 16312 16351
5633 o708 9483
6931 12266 15863
4080 11013 16587
6077 6901 8660
11160 12563 16833
12610 13589 17255
597 6780 12541
3572 5296 16178
2772 10557 16953
8315 9497 12811
9076 10590 17513
9464 11633 12939
117 11613 11782
4008 7056 12120
2156 6956 9614
11255 11681 14684
374 5204 5316
5750 10140 10754
3246 15326 16788
4839 13725 14859
3760 13834 16089
2988 3455 12733
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14 HFELR3I/SB OHFZT—T L (DDX)

5093 8924 16859
3592 3621 16569
6053 7951 8316
7331 13216 17181
8094 11141 16500
1956 3488 10371
2852 5454 8847
3016 3177 10250
2990 12736 13293
8599 10333 12826
11154 13241 16994
6472 14558 15541
309 3770 15650
3890 6732 12686
1791 5409 16925
10464 14384 14699
1282 10278 15135
5851 9569 10063
9527 13932 17090
4192 6788 17248
2322 2357 9161
1381 7313 16246
196 3561 7252
5881 10640 14399
1451 14495 17425
2911 8369 9439
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4958
1135
4975
477
918
1996
899
1166
653
897
883
4688
5526
11959
2947
8687
5450
1432
735
9755
694
5696
4384
7500
5694
5983
2004
1881
17242
241
7254
3236
4979
4093
3714
2637
3599
2406
2334
2086
895
405
3601
7908
362
2330
1266

6639
1453
4835
1914
2825
6166
1746
4372
1703
1176
1697
4907
6516
13659
5532
12867
6719
3767
4095
10288
5899
6393
4710
11231
9259
6762
8197
4872
9017
2168
7375
3726
5151
5858
13072
6752
10153
6141
12379
9319
11639
4456
8072
11344
8113
3931
3150

6721
1545
7828
3849
3050
6176
2968
5364
1713
1100
2535
6004
10983
13523
8679
13486
10727
12129
11557
13978
6270
10124
7582
12010
11477
8156
11969
8853
9751
8361
10401
5446
5778
6926
14265
9503
10534
14388
12664
14140
13814
13349
11104
12523
10934
9632
3564

&5 fFofb=2/3 0

8238
1594
9796
5397
3130
6922
3374
5573
3800
1689
2785
6338

9540 9550
2703 3390
9878 11211
5669 7818
3347 9325
7396 8318
5260 5393
10123 10104
4999 7275
2011 1912
7982 8509
6537 9299

93

10491
4538
11805
7910
11410
8722
6379
10586
7457
2195
8794
11769

Yz =i

A~

11742
4466
11887
10083
11549
8976
7054
10967
8366
3827
9803
12841

T —7 )L

11641
6018
12215
10247
12972
9837
8048
10971
8515
4942
10643
13341

12092
11272
12732
11108
13560
10272
9534

10780
9175

5395

10411
13843

13056
11598
13357
13025
14292
11541
10696
13320
9770

6179

12033
13650

13460
12726
14181
13558
14183
12611
14550
14450
14341
8525

13592
14362



125 HEbR2/3DHF 5T —7 ) (HD%)

2494 4013 7900
1186 9395 9216
1553 7090 7377
4085 6389 8894
8730 9591 12502
6434 7131 13691
7172 7295 10575
1184 9936 14358
5284 8884 10438
407 5149 14548
5079 7049 13527
3685 7642 7992
2209 2453 3177
2978 4341 8029
846 3478 12943
2332 10276 13322
1871 8802 13277
2580 4292 10329
3277 7785 14210
6832 12949 13117
1994 4257 4425
2158 4782 13568
530 11096 11723
3183 12564 14152
403 6842 9509
9895 14161 14474
487 3318 11590
25017 6266 14306
3031 3769 11928
3029 3154 11846
6268 14052 14585
3933 0327 11826
6514 12785 131568
7888 11414 12662

94



1372
3775
1086
1282

682
1552

473
1262
1109
1922
1111

563

689
1384
1316
5243
1710
3472
1649
6444
1134
4553
4462
4781
2303
3055
3053
4012
3685
4588
3952
3112

803

688
2363
3052
8453

562
4709
5752
2244
4258
3263
7553
1402
3353
2093

1492
4732
2482
2844
986
3000
2431
1582
1225
4882
2123
2003
1102
1882
1373
7344
3597
6323
3082
9481
3352
8782
7073
10023
5754
5513
8337
4853
4583
5184
4288
5303
5999
1734
9412
1223
9954
5093
5693
8573
4403
9442
5157
8932
3683
6684
8002

2242
6682
2812
5543
2274
5218
4224
1793
2302
4972
3833
3988
1735
3594
2040
7493
11007
10974
o812
9809
9502
10972
8814
9989
6262
7162
9952
7015
10709
5242
7884
11152
9144
3202
9862
7794
11572
9172
10095
11004
8452
9534
10919
11488
4644
8062
10164

1% 6

2362
7942
2932
6147
5780
5182
4952
3865
3382
5307
4711
3748
2724
4385
4287

Yz =i

A~

3502
9712
5550
7492
5872
5423
4762
4590
4232
5610
6238
3832
3023
5784
5483

b2 3/4 DG
3622 6472
10162 10501
5602 6807
8122 8842
6595 7712
5635 7528
6542 7413
4852 7854
6352 7312
7913 9204
6353 7102
6515 7105
4135 5309
9832 10752
6239 8878

95

T—7 )

7912 8362
10343 10852
6862 8433
10282 10582
674 7972
8756 9742
8905 9446
8032 10137
8637 9757
10372 10860
8260 8872
85560 10588
7026 8334
11064 11274
9745 10855

10252
11184
10042
11573
10828
10553
11242
11433
10134
11582
11512
10617
9532

11393
11454



16 HFEbR3/4 DB 5T —T )L (H3%)

2820 7432 7824
5363 6804 9232
3203 7734 10167
8518 9085 9052
2723 2995 9802
3328 9112 10614
3474 5046 8583
653 7137 7434
1294 6059 11484
1224 1343 1912
2184 4253 8512
1764 6474 8367
4915 6237 7914
1073 10494 11182
2453 2997 3292
4468 6954 10497
5964 6273 7252
3773 8572 8664
2008 2097 2064
4858 4942 8939
623 4764 8392
2760 6983 10192
982 2073 2694
1732 3743 9024
6712 9332 11223
1252 11363 11544
4312 6365 8662
3303 6925 11135
2753 6811 7225
4314 10823 11062
3448 3924 9562
5453 7704 9622
742 6628 7174
867 833 5632
6481 6717 11373
2452 7583 9324
2640 7222 8902
6173 9352 10889
1222 15622 7582
5758 6234 11452
2100 7020 10822
2633 4792 8214

96



521
1769
547
2107
131
495
638
27
869
2226
2353
9138
4855
1991
2777
573
1892
7764
3756
3403
3572
8924
4000
1743
1249
3312
3017
497
1301
878
7100
2644
4601
6722
3332
8551
2419
5390
4110
2589
917
838
1230
2497
3307
5096
4121

781

2029
651

3069
4935
1821
880

910

3081
1979
2937
1381
7552
6823
2603
1941
1847
7894
5481
7657
4670
7853
6095
6759
1827
5833
5985
5080
5407
2598
5900
5537
5311
8930
4132
8991
2602
4626
5955
5643
6697
7638
2913
3519
4131
5435
7554

2081
2315
1873
3953
5038
2705
2073
2731
3396
2178
4337
1809
6470
3584
2707
7936
2689
7957
8893
8373
4343
8217
9101
7541
9439
7177
5773
9231
4837
2887
6605
8243
5253
9777
0227
9335
4421
8035
7879
6709
8139
9517
7619
5903
4577
7021
9621

137

2419
5799
2159
4851
5565
3095
2426
3199
4109
4701
3458
1449
8936
6083
3615
7524
7176

Yz =i

A~

3589
6215
2471
5851
6406
3485
5014
4915
6137
5331
4496
1535
7994
6115
3823
7112
7661

LR 7/9 D

o877
7255
7671
8555
7515
7459
6475
7923
6345
6423
4375
4655
7002
5899
5123
7047
8559

97

6085
7281
85681
9113
7593
8452
7307
8061
7320
9738
4889
8303
9233
7302
6995
9023
7801

Yz =i

A~

6267
7385
8659
8815
8074
8503
8968
9543
7880
9224
9532
8113
9174
7463
9153
9673
9465

T —7 )L

6657
9361
8919
9049
7905
8841
9179
9595
8619
9491
9725
8269
9647
8529



27 HEAERT/IOHF T —T L (DD%)

6742 5965 8945
6140 6781 8321
2452 6557 7697
5034 4842 9205
4057 5398 9309
2445 3982 8191
3641 8639 7775
4946 7418 8737
1862 1613 3147
7115 2965 5201
1405 6891 8763
915 1431 8971
5167 4965 5721
1926 1888 5461
2686 21656 7099
2802 2055 5539
1329 4737 9413
1660 469 1951
5124 9257 9387
3015 55660 7983
4083 4239 4785
3348 6541 8165
6843 6820 9803
7736 5291 6371
1880 5079 9699

79 2033 6189
5874 5487 7762
6655 9299 9075
6139 5381 7567
1406 55683 6839
4609 3306 5513
319 3991 6917
5989 8846 9569
4735 4497 4447
2814 6943 8633
5453 5702 6059
3708 5981 9751
6368 5169 7333
3369 8002 9283
2628 2838 5383
7740 5424 7645
2130 1372 3121
1608 5747 8997
7097 7238 8399
2816 5125 5409
649 1657 2835

98



1215
1364
1043
1134
1321
1598
1932
1855
1262

902
1067
2465
3939
4444
2046
2427
2118

819
3834
1877
2179
3332

930

804
2757
3547
2229
2008
2135
1149
4423

688
3272

890
4453
2730
1240
4533
3037

871
2797
1830
3786
3702

748
2150
3307

1303
2122
1220
2530
1672
1611
1677
1084
3747
2082
2848
4449
5505
5346
3235
4335
4322
1277
5128
2377
5632
7656
2332
6056
6645
5232
5493
2794
3158
2883
4445
3036
3882
1722
5638
4847
3058
6798
6715
3640
8097
3549
3938
4752
1023
2136
8301

1606
3569
2916
4052
2073
2200
2800
53156
4097
1986
4332
4402
8147
7062
4116
5033
7480
8343
6248
2513
8492
7925
6424
7350
7174
6940
7943
2884
3874
8010
8379
4011
5414
3239
7806
5588
7788
6954
7866
6426
8421
3762
4229
1722
7568
2913
8580

132 8

1628
4163
4604
3072
2426
2024
3345
5399
5788
2479
4822

Yz =i

A~

1804
4554
4827
6060
3481
4938
5811
5846
5733
2926
4603

{bF4/5 D

2200
4906
6094
o711
4480
5106
6161
6047
6109
3666
4759

99

2244
5418
6492
6170
7678
5216
7132
6497
6832
4527
5250

Yz =i

A~

5522
4109
6996
6210
7421
6434
1326
7567
6976
6857
6182

T —7 )L

8475
7150
1527
6938
7835
7750
7713
8414
8437
8145
6296

8514
8250
8275
8409
8519
8011
1524
7907
8489
8522
7900



18 HE{bE4/5 DB 5T —7 )L (HDD%)

1543 5172 6956
684 6249 7876
6030 7041 7634
2048 2597 5109
2795 4555 6842
3306 4050 5214
3631 4957 8272
2514 4889 8541
2784 6759 8234
3940 5084 8382
6297 6634 6580
1129 8300 8470
2420 3349 7239
1480 6475 6804
841 2028 6436
3301 5766 6116
552 5045 7539
3279 4539 7422
2333 6820 8118
2268 6870 8316
4026 5921 8013
731 1212 6167
3438 5509 6688
1282 5594 8123
1903 3791 7551
893 1440 1501
1914 4340 6628
2647 2994 5018
27186 3245 8016
1614 3743 5258
1018 5065 6293
4291 6937 7640
3636 6077 7992
1265 1586 5765
3830 4599 6716
1122 7508 8213
1567 3213 6471
4978 5644 5874
2993 4405 5786
1826 4885 5681
4664 5907 6338
2621 3542 6491
2178 6143 6974
4105 1267 7282
1232 1431 5808
947 6103 7182
3752 5173 6060

100



18 HE{bE4/5 DB 5T —7 )L (HDD%)

2816 3635 6073
1343 4226 7744
3241 7047 7546

101



836
1183
494
1325
880
538
1699
1299
913
2620
2115
3375
972
1001
1396
5103
1089
2731
1214
2046
3252
2138
983
1402
4033
2510
1188
430
651
2973
2592
2194
3785
1652
778
695
2104
1680
1526
132
2958
1858
3673
3445
787
477
914

3140
2385
1179
2485
2704
1209
2414
1143
2626
2983
3862
5631
1348
1365
4861
5607
2876
4742
1594
4078
6375
2942
3759
1888
6110
4725
3936
900

6083
4458
3141
5620
4332
4412
2943
2619
3650
6920
2109
1075
3393
6297
3667
5500
3071
712

2121

3644
3689
2908
3466
3752
1201
2441
1974
4797
3267
3472
7082
5296
1684
4841
6092
5303
5733
5145
5566
6528
6892
5216
4552
6794
6459
6868
3284
6115
4475
o737
6060
4562
4736
7104
6133
6099
6970
3268
3914
5055
6926
6852
6503
6512
2852
2898

132 9

3968
3248
3158
5228
4204
1330
1307
2683
2922
3036
4369

Ve =1

(ENE

4238
3680
3715
4605
4493
2205
3886
3880
3181
4460
4889

L= 5/6 O

5858
4112
5432
5244
5403
2887
4716
4554
4324
5026
6431

102

5930
4616
5426
6102
6368
2931
5761
4851
5023
5366
6995

Ve =1

e

6470
4868
5617
6286
6308
3016
6712
5714
5936
6428
6743

T—7 )

6542
5210
6998
5107
5265
3613
6817
o811
6717
6442
7086

6866
6344
6600
6955
6950
6036
5491
6896
2455
6644
6093



179 B E{bER5/6 DEFEFT—T L (-D3%)

2187 3251 3769
391 4383 6766
1338 1713 5858
1182 1905 2622
459 685 2150
2048 4077 4976
389 2360 2858
482 3852 5918
1666 4881 6507
1304 2709 5788
578 5661 6276
1938 2456 4323
929 1559 5859
1941 3070 3266
2710 3820 4452
4295 5300 5717
841 1845 4461
2087 3257 5057
3199 4322 4796
3992 4258 4639
3547 3786 5040
1099 3646 5320
1199 1593 2116
1835 6078 6693
1360 4214 5686
1655 2661 5662
3478 5227 5993
3201 4482 5066
659 1701 6062
4720 5070 6264
2408 4415 6264
2259 5124 7054
5558 5810 5863
3205 4959 6353
1305 3467 6132
639 4348 5894
567 3050 4065
1082 2497 4129
2006 5420 5247
1358 1600 3883
1060 1136 2716
1620 2407 6841
1899 6146 6386
1492 1792 4762
606 1648 4064
679 2034 7084
4403 6195 6601

103



179 B E{bER5/6 DEFEFT—T L (-D3%)

3704 4840 5560
612 2406 2755
523 5545 6783

2296 3774 6996

1413 4713 7033

2386 3119 5283

3291 4930 6981

104



93
76
160
130
139
163
390
2131
592
640
479
1214
205
424
993
892
90
1890
2411
712
497
3145
1120
132
934
2797
2797
4070
851
57
3254
484
405
4288
1695
810
1077

1986
385

350

389

2226
519

2117
3304
676

1392
669

1592
641

662

1122
928

2273
2999
4980
3958
1159
4022
2568
888

1275
3622
4621
4922
2474
2355
3519
1948
1895
4338
4773
2881
2731

2504
1193
911

620

2900
902

2436
3681
3162
1583
1097
2559
1947
1243
1453
3979
4406
3206
5104
4361
3611
4896
3522
980

2660
5588
5312
0171
3190
2627
5061
4085
5547
5337
5356
5523
3000

3% 10

2631
1434
964

865

2932
1789
2877
4382
3391
1742
1380
3574
2048
1414
2626

Yz =i

A~

2810
3481
1180
1966
3167
2809
3378
4462
3817
2649
2222
3966
2066
1873
3469

bR 7/8 D

2877
3979
1428
1999
3550
3731
3731
4594
4392
3827
2538
4108
2589
1943
3568

105

3763
4379
2212
2315
4630
3759
4882
4808
4847
3918
2809
4284
3277
2212
3981

Yz =i

A~

4354
4436
3465
3714
5155
5270
5205
4929
5492
4029
3727
4646
3999
3271
4930

T —7 )L

4824
4587
4738
4392
0271
5287
5463
4985
5513
4319
3750
4930
4869
3493
5392



1210 HEbR7/8 DFFT—T I (-D3%)

796 3631 5170
1028 1679 3049
1138 3176 3866
2928 3499 4448
1079 1322 4875
1651 2305 3871
3223 3792 5541

833 2418 5504
1918 3292 5534
2953 4430 5553
1487 4715 4964
2396 2686 3438
4201 4519 5427

179 1193 3181

848 987 2822
1136 2399 4467
2909 3650 4553

129 1325 5190
3046 5252 5403
4120 4290 4687

150 3304 5605

16 4685 5478
2910 3667 4453
2471 2565 4228
1694 4247 4900
2116 4092 4412
3003 4733 5351
1377 1432 5404
1024 3100 3224

681 2154 5526
1844 1985 4974

330 2520 3746
2573 3454 5496
2088 4939 5384
1072 3111 3171
3672 3858 5543

106



1210 HEbR7/8 DFFT—T I (-D3%)

2211 5080 5325
673 1822 2238
2003 2825 4007
2880 3302 4719
2080 2877 5362
402 756 2132
2318 2023 5597
241 1344 5488
3164 3215 5465

24 1943 2458
1704 5151 5608
1071 2514 3944
645 2392 3526
1484 1586 5052
3551 4029 5016
891 2493 5049
1686 3183 5438
3366 3538 3698
2033 3490 3792
1366 5137 5476
635 2040 5395
1678 1694 4675
268 849 1655
1400 2723 5093
363 1781 5053
1925 2804 2956
505 1267 2720
1880 2601 4547
2258 3386 5337
2094 5123 5159
1881 2988 3881
201 690 1016
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1211 BHEEZE9/10 DEF T —7 )L

220 484 3688 3808
880 1335 2704 4106
544 556 2092 2416
1504 1660 2152
1336 3700 3891
1564 2320 4024
1168 2644 4060
1958 2056 3712
938 2992 3004
3100 3459 4047
1045 1576 3050
278 1826 2235
1000 1984 3255
1178 3662 3724
172 2907 3532
160 2380 3064
628 1116 1790
579 2212 3328
302 435 1264
1479 1792 3796
1300 3591 3901
820 1143 3856
124 1093 2968
302 435 1264
1479 1792 3796
1300 3591 3901
820 1143 3856
124 1093 2968
1106 3099 3604
255 2164 2656
951 1684 3472
592 2027 2308
2473 2487 3887
1024 1288 2269
736 1851 3172
1166 2436 2547
374 1312 2848
854 1924 3304
456 1108 1372
950 2091 2799
915 1708 1970
304 1059 3804

108



1211 B bR /10 DHFZT—7 ) (HD%)

292 2030 2620
841 1240 1827
1492 2376 3160
546 976 1813
2127 2786 3972
604 2871 3652
471 2822 3040
290 640 3544
2282 2824 3784
1204 3500 4055
699 1743 3364
527 1599 2978
1250 3748 4074
316 373 2692
3220 3324 3490
925 3431 3736
1934 2007 3904
734 1971 2584
2055 3279 3964
1551 1672 4108
1596 2488 2560
1518 3614 3916
2607 3013 4012
663 2942 3940
1659 3267 3730
1740 2559 2752
496 1539 1800
2437 2798 4094
817 1420 3649
1480 1863 2200
2031 2187 2884
274 2716 3049
1491 2960 3232
1899 25023 3316
844 1655 2428
2339 2474 3919
388 2869 3952

109



1211 B bR /10 DHFZT—7 ) (HD%)

999 2139 3508
1180 2115 2668
2379 3520 3589

564 2728 3903

616 1153 3196

697 759 3388

975 1864 3347

711 1418 2307

405 827 1712
1466 3107 3396
2691 3480 3992

952 2173 2605

519 543 1744
1146 1931 2812
1702 2919 3411

687 1593 1634
3384 3460 3528

856 2232 3170

195 411 1443
2522 3190 3988
1406 2377 2464

387 3202 3976
1320 2248 2795

243 2087 2367

448 1227 3698
1478 2999 3208
2546 2619 2632

196 1107 2272
2943 3178 3855
1252 1742 3551

364 591 3076

807 1404 1900
1192 3239 3579

890 2068 3650

793 1850 4048

110
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