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501 MMT D.1 Layer 503
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PARITY PL #0
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s e T AR Ho]2EE (source payloads)® TAE AKX EE (information block)ol gk FEC ¥
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47 B Bm od) By RS AMSL, 37 AT BT A0S AESe RS e

47) St EE e AR slelznge] Aolrt BUNAES, A7) st wE vre gu o)
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AT 26

HEjH|To] Alzglo A jZlS AEshE S glo)A

S e T AR Ho]2EE (source payloads)Z TFAE AKX EE (information block)ol] gk FEC ¥
332 Fdste] A2 EE (source block)d B+ B2 (parity bl ock)*g Z2835ls sl

A7) A BEFC o8 AHE A2 RS dAEstar, A7 B EFC o8 AdE 5 7S dAgse F

= el AR SelwsEel olrk BUNAEE, 4] sht Ei the] A HolzEE] o)
Z’:

oJ71A, 47 A2 BF (source block)S 3y & 49 A2 HO]EEE (source payloads)® A H 4L
A7l B E5 (parity block)2 sy T ©o] E FHo]2=E (parity payloads)Z A M,
T

A7) B EmE gae) s do)REE A4 s JRER TANT, A7) s} EE g B dolms
]

oA zEe #gE Rog Bd] FA A|=HoA FWEF o8] A (Forward Error Correction :
= |

= Adl=(High Definition(HD) Contents), Zia|lA%= A =(Ultra High
Definition(UHD) Contents)E¥ £ u&H =9 ZTV/t2 Y EY A A doly =3¢

A3 o Asksa v

=12 dRbH]l TP 7eke] HIES A EE2A 9} HolE 355 MEFHem vekd Aot

(Data Congestion)<

2718 dlolg] ExFo 7 Qldle] = 104 $A17](Sender (Host A))(110)7F Byl Awl=7} 4=217](Receiver (Host
B))(130)oll Al &3o] W= x] ¢¢x 7Arl=e] dFI} dF 2 (Route) oAl &AEE Fsto] wAsity. Uit

4oz voleE A (Packet) WU A% PO o] UL A% AZ @R WA A}, o=
Qe £A71(130)% HEGZFANN £48 A% ARS £AF F g Bo Y] £4d A 2

doleE & ¢ glo] 299 EF4 A3, vyl stddsiy i A, A9 v, gde] &4 53 2
tofst JHZ AFEAe] BHS skl dr.

o} o] YEYIGAA 4% doleE HF3st7] 213 Wo] QA HArt. ol& {3 €44 A5 A
52 Y A2 EF(Source Block)ol FEC FZ3}(encoding)ol 2]3+ #2]¥] EF(Parity block)S F7}5

el

AEsHA do). dubd oz gFldle] dEy e dlo]EH (4 Fo]Z=(Source Payload)) Aol FU3sHA A&
T g, 7pEAel 3% Alo]=(Variable packet size)® 8% % Ur}t. o= Eo] MPEG(Moving Picture

Experts Group)2 TS+ L s§71¢] Zo]7} 188 Hlo]E(bytes)(F|T] 4 vlo]|E, Ho]RE 184 vlo|E)E 3Jlo] 1A
H g7 dolE 7A AN, AA A LR EF(Real-Time Transport Protocol : RIP)o|u} MPEG mt]o] A%
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(MPEG Media Transport : MMT)S} #e ZREFL I g7l Aozt & Fddd Harl glith. o7 Qs
Variable packet size® +%9%+= 4§ FEC F33t5 98] 44 /9 AFlEA 1 2

A3t 7] A8kl A (padding) HlolHE F7}8te] Source Blocks /43t §-5.3}3}
. g Bast HAgoA WEHAHD) N &89 HAE B4 FEC H2H &
HOo 2 (5 padding dataZ} 323 Source Block) ?_]0}04 P E7] [ sizle] HolE ok Fo| HLFH
Hrh, o2 3te] FEC H&ghsE 9 zH7te] g7l Alo]=E FEC tzyrt & st Wel Zesi Hag,
Variable packet size® &%+ 7oA ol&g Aol A AlS(Application Layer : AL)-FEC H&38} 9 FH4l
Whio] dastA drt.

1049 °1E1Lﬂ Z2EF(Internet Protocol : IP) HF(170) o8] F$EH(150)E AXNEAN HF 527
(130)°ll &A171(110)7F $AF A= 3 mdshs A2 ofy.

o]& I3sfe], AV Hel= ~ET (Contents Streaming) Al AF T4E HEld= Zo] ot ol& & o=
A ]H(Appllcatlon Yeoll A &= 19 dolE(171)+= AV FH(Codec) ol A +F% dlolEHES A Z2EF
(Real Time Protocol : RTP)& AME3le] sj7loz F3H(shzlsh) g o] 2] RTP 3§ dlolg = h5 AVH(IETF<]
RFC3550, RFC3984 A %) Hi= MPEG MMT(MPEG Media Transport)olA] ZIi=a 9= MMT %! dlo]gj& 7t
FE = Zlo] npgrA st
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F7] A2~ BEZ (source block)e 3y} Ex= U A~ Ho|R2EE (source payloads)® T4 1L
(parity block)2 3ty T+ te] 54 Tiﬂoli = (parity payloads)® FAH™, A7) st
2 Ho|R2EE A7 A4 AEER FAY 371 B EE vl 5T dolrEE 7S
TAEM, A7 &2 A9 = ] i* 4}17/191 Ho|2ro) A Ho|2ETE EFhE o] 9l
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Mol #ek Arst A ASHE SHo= gt

AHA

AHA

ggol a7

2 Ago] 9F] variable payload sizeZ $FAEE oA AL-FECE & 4 Q. 53] £ Ao <93t
2% Source Payload?] A dolg & 4= 9lo] 429 AFNA Y% Source PayloadES HEEd 4= o).
ek B owde] 93] Z+7re] Source Payloade] @t 7Md(virtual) Zo] HRZHE =¥ do|E(parity
data)E AJAsted 37] Aol Are AFeH R 7] parity dataths FAFo2H AE a8&S =Y F 2
t}.

st 7 99 ot E3E T4 B o] AA] oo mE AAE Agoa ZAAE wE X oz A=
Aol

%2 R o3wel A4 ool hE 4719 $4L e =h,
£ 3 2 oawel A4 ool e FA7l9 B4 e =,
Vo4t B O3Ee A ool WE MM 2% TR A% 2% AFE ek 5,

Al el e 7 Aol A

2| B2 FA%E 7P Zdo] E=(Virtual Length Block)¥ A=
parity data® T4 9 parity data blocks YE =

bl

)

= 78 B oulmo] AA] oo wE information Block®} Parity blockS YERH E4,

ofs, ¥ W] mE ugAR AA dE PG BWS Fxste] AAE APBT. srle] AgelHE X w
Beg FEve] AP 1 o9 R MPe ¥ wyel 24 FEIA ¢

FEC : @ F(Error) %3 214 A E(Erasure Symbol)S AA3s7] 93k o7 AA 3.

FEC = ¢ (FEC Frame) :@: H33}alx} 8t AW (Information)ES FEC H-33}gto] o8 AAHE F35o](Codewor
DEM R FF(information part)e} 3|2E] FF(parity(repair) part) o2 FAE.

AE(Symbol) @ HloJE 9] w9J(A unit of data)o]il, HIEESA HIES o]z A& Apo]l=2E on|3H(Its

size, in bits, is referred to as the symbol size.).
22 AE(E)(Source Symbol(s)) @ HIEX & doly AE(E).

AR AE(E)(Information symbol(s)) : FEC Z#|Y(frame)e] AKX F-EO HIHA ¢S dHolH

o>
il
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[0027]

[0028]
[0029]
[0030]
[0031]
[0032]
[0033]
[0034]
[0035]
[0036]
[0037]
[0038]
[0039]
[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]
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(&) (Unprotected data Symbol(s) which is the information part of a FEC Frame).
A=Y =(Codeword) : Information Symbol(s)E F-&&}grell s A4 = FEC Frame.

gl AE(5)(Parity symbol(s)) : Information Symbol(s)ZH-E] FEC H3& 3} ola] YA E FEC Frame?]
parity Symbol(s).

7] (Packet) : Header9} Payload® A% HA% 9.

HolZ=(Payload) @ FAIZIZRE ALy o7 o] X" A& HolE|e] %ZH(a piece of user data
which is to be transmitted from the sender and which is placed inside of a Packet).

)71 e (Packet Header) : 3]%19] Header.

A2 FHo] 2= (Source Payload) : source SymbolE= % payload

AR Fo]2=(Information Payload) : Information SymbolEZ T-/J¥ payload

s 2E] He]2=(Parity Payload) @ parity SymbolE= F/J¥ payload.

22 E5(Source Block) @ 3by ©]/de] Source SymbolE=E /% payloadE< HF.

AR B (Information Block) : 3}t ©]’d¢] Information PayloadE= A% payloadE<] 3.

B E&(Repair Block) @ 3} ©]742] Repair PayloadE® A% payloade] H3t.

FEC £Z(FEC Block) : FEC FrameE<] #3§ =2 Source Block® Repair BlockEZ FA% SymbolE9 % .
FEC A& £ (FEC Delivery Block) : Source Block¥ Repair BlockEZ A ® PayloadE2] .

FEC %1 (FEC Packet) : FEC Block %371 $l3 %

22~ 9|7 (Source Packet) : Source Blocks A&E3l7] 3+ 3.

B2 )7l (Repair Packet) : Repair BlockS H4:38l7] 93t #=).

FEC 3§70 E-=(FEC Packet Block) : FEC Blocks H$3l7] 93k H7lse A,
oo fEA EA YEYAE S5 H7 dR dHo]EHE H5A8ks Ala Qo HA T o&AdE b
710l A wE gREe

1598 B 5 I A4 A5E delde] del® SA7lelA <k 5 gl s FEC WAL
Bss/PEses W 2 NS ATa

T 28 FxeW, FA7IE $Aletazt ke dlelHE 4deolrt Si(i=0,1,...,k-1)Q1 Source PayloadE= i,
ol k7le] Source Payload&® AW Source Block(201) o 2X-El n-k7l¢ Parity PayloadE® TAE
Parity Block(203)< AA3}e] Source Block(201)3} Parity Block(203) 2.2 4% FEC Delivery Block(207)<
N7 2 AL}

A Aeshd, WA FHA17]E Source Block(201) ZHZHe] Source Payloadoll E 23+ Padding BytesE F7}38}
o] k 709} Information Payload® T4 % Information Block(205)< AA3gtc}. o] w Z}z}2] Source Payload?
do] SigE 4% 7P do] AE dolHE FrtE Adett. 2Eal FAl7]el EFE FEC FE3H7-(230) =
Fo]xl FEC I=E o] &3dto] Information Block(205)C.&F-El A7) 7pate]l Zo] A® ©lolel$} Information
Block(205) &2 5-E] n-k-171¢] Parity Payload® T-J¥ Parity Block(203)3} 7] 7139l de] HB dlo]g
ek parity Ho|EE At 1elar A7) FEC H&3844-(230)°] <l AA¥ Parity Block(203)3} 7] 714
o] Zo] Ar do|eld W3 parity datax Source Block(201)3} Sl FAI7|2 FAlth, Av]olM zhzhel
Source Payloadell gt do] Hx doly AFS AR (EAHA &F5)7F J=E == 429 Source Payload =5
B I doJEE 71Es WA =% 93 T Source Payload A4 Al 2 o] AR FAVZF & 4 9
ong o] YHE ol AHE 1 Q).

% 3% ® gl 44 el mE #2719 $22 vhehd Aol

T 38 #HxEH, A7 43" J7lS 7FA = FEC Delivery Blocks 42138}

2 5 AL, A7) =A1% FEC Delivery
Blocko. Z4-E], Source Block(301)o] ¥3t%¥l Z}zFe] Source Payloade= I dolZ

7hEEsto] o] ARE &

_8_
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[0052]

[0053]
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[0055]
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omz Ay o] AHS Source PayloadEol tidh 7Hate]l Zo] AR 2RE R53A] AAF parity data
G219 Parity Payload24-E A=t} o] wf &24% Source Payloade] Zo] HARE & 4 gl

24 X2l E dtal FEC EH2315-(330)o] 98] kAl A (erasure correction)S F=33te] £24%8 Source
PayloadEe°l gk Zo] HWE Est}, g 21" Source PayloadE Ztztel wis]l © 23k Padding datas
Z7}sle] Information BlockeS AA3l=dl £2% Source Payloadel 3193} Information Payloadi= 2HA] A
& 3sho] FEC H5815-(230)2 24l 44 F7835to] Information PayloadES E33h= FEC Block(303)5
A3, A7) Bdw do] ARERE AV] BYF Information Payload?] Source Payload ZolE & 4 o
B2 F2IA Source PayloadE= /3% H9¥ Source Block(305)S &3 3},

o mu

S 4% B owge A do] nhE T A FE A 715 AFS JEW o, 9% M AsY P
2 e olx, 22Ee A% % AFY A% FEE UE el

A

T 48 Fx¥, vto 39 AlF(Media Coding Layer)(401) 02 HE S5 or]o/H|te dHolHE IE
dold 715 Al (Encapsulation Function Layer)(403)(°]3} E Layer)E Ax 3¥ X9 (File Format)¥} A}
3 FHel2 7] X (Package)3} Ho] &=Hi, A% 7)s AE(Delivery Function Layer)(405)Trol &= o=
MMT Payload Format®}gt ¥, MMT Transport Packet Header& H-7}8}e] MMT Transport Packet 2. ZEE3}AY
EE 7]E RIP ZEEZS ARESE] RIP izl s Zegivt. -1 o|F UDP/TCPO] W& ZREF #|ZF(Transport
Protocol Layer)(407)E A HF24 o= IP(409) wollA TP sjA 3} wo] HEH).

L 5% B 3o AA o mE FAVIE YERA A= MPEG MIT A28l Ae] 7l <] (Conceptual) AL-
FEC Source Blocks 33} #4& yeld Ao},

= Zz3sH, MMT D.1 Layer(421)+= MMT E.1 Layer(425)Z5-E MMT 3}7]#|(Package)(AV data, File, txt%
2~EZ A (storage) o] AGsAY e $4E& e BHoR wrEod x)E oY ol F4& Hgk o
@9 (Source Payload)® o] Source Block(201)& A3l AL-FEC XE(module)(503)2 Source
Block(201) &&= 58 Z}7ke] Source Payloadel wigh Aol AR Si(i=0,1,... k-DE 7HEESAY T o=
= ¥ AA7](Payload Format Generator)(501) & Z=AISHAE AW AlJF-2HE A Fiol 71 o]
4R Sl E8 Source Block(201)9] ZH2Fe] Payload®] Aels L3l &t7] 918l padding Hlel€E F7}
&}o] Information block(205)= A§Adstc}, 1@]al FEC H&3}5-(230)+ Information Block(205)3 7] 7}
o] JRZHE Fo{Z FEC Z=o 93] FEC #3535 F-asto] 713 do] AR ek parity data®} Source
Block(201)ell t&t Parity Block(203)< 4§43}l Payload Format Generator(501)elAl Aggtc). #Ho]z= X
W A 71(501)E Source Block(201)ell AF7] parity data®} Parity Block(203)S F7}ela Z4zte] o] =9
Ho|Z = &1 (Payload Header : PLH)& F-7}ate] si7l &8k MMT #Hlo]== XE"H(MMT Payload Format)& MMT
D.2 Layer %+ IETF Application Protocol Layer(423)e] Hd<%3ic}t. 18]Jar MMT D.2 Layer %+ IETF
Application Protocol Layer(423)oA =W 19 DP9} 22 AL ZZEZ 9lF UDP dHE H7istal thA]
IP Bl & F7tste] #4712 AFEA €t

ol o K1

ol A 7] 7 Aol ARl e parity datar® =WArolA= Parity Blockel $AIskA|9h, Holz2=
gt E *E3ek= FEC Delivery BlockW]l F741713F M= kel 9x]o] &dso] HdEH 7|t shd Aot
A7) parity datai= Source Blocke ¢ Xi= o}z Parity Blockd ¢ T oldl= QAL E=
Source Blocks $138F PLHE 9] U¥-2 7FF9AY T Parity Blocks €13 PLHE Y 982 7+4d" +% ut.
stH, FAVE B 5o EAIS $A79F AR F2E JHAN, K 394 AP 545 it

317 AA delAE H@eAt Parity Blocks 93+ PLHES URE 71FHE A9

ool FASAE e,

1o
2
il
~N
i)
ol
X
rlj
e
o
o,
rlo

olef <& 1> MMT Payload FormatE YERlIT},

x 1

Payload Header | MMT Payload (Source Payload or Parity Payload) |

olg] <¥ 2>+ Parity Payloado] ™3 Payload Header formatg }ERHTE.
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[0057]

[0058]

[0059]

[0060]

[0061]

[0062]
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X2

Payload Type ( = Parity Payload)
Sequence Number
FEC Flag
Block Boundary Info
Payload_size flag
FEC Delivery Block Length : n
Source Block Length @ k
parity data for virtual lengths if Payload size flag==1

<3 3>& Source Payload= 93t Payload Header formatS YtEFITEH.

Z 3
Payload Type ( = Source Payload)
Sequence Number
FEC Flag
Block Boundary Info
Payload size flag
FEC Delivery Block Length @ n
Source Block Length @ k

7] <E 2> 2 <FE 3>o A Payload Type< 33 MMT Payload Format2] Payload”} Source Payload®1#] Parity
Payload®1 A& uebitt, Zg]ar AJ@2 W (Sequence Number)E AEEE dHo|2=E59 =42 el 93t
of EAA 0w FrbskAY AHadte] skl Sequence Number Bl Sj71e] £ o RS ¢ 4 QQrh. FEC =
P L(Flag)E FEC A§ oFE Yelilth, oF So] 1 o] 02 7tel7lx 9le™ Parity Payloadfle] Source
Block®Wt A&3slal 1 ko] 10]W Source Blockell Parity Blocks F7}8te] =, FEC +Z7F &5 o AFdAY
= AL gudty. 55 47 HHR(Block Boundary Info)i= FEC delivery Blocke ZAAE <LelFi=dl FEC
Delivery Block®] A ® A Source Payload®] Sequence Number #& EE st &dsit. IHo]2= Alo]=
Z g2 (Payload Size flag): Source Blockl RE Source Payload®] Zol7} AAZIA] obdx], U & 1AZH
o1z] Z& JPHAHRE YEATE, oS 59] 1 gko] 00l Source BlockWe] EE Source Payload Zo]7}F
dgds AS vERdo] B oA T} do] HRE St weh 1 YR EZRE parity datag AT 32
Q7F itk 1 3ol 1o]W Source BlockW®] RE Source Payload Zol7} dA&4x] o} B o] o3k 714}
o]l ARZ AAst w3 1 BEZYNE parity dataZ} BAHe] dokE AS 9ngt}. FEC Delivery Block
Length™= FEC Delivery Blockel *3=o] & PayloadE9 745 w3lth. Source Block Lengthi™ Source
Blockel *3¥o] 9= Source PayloadE2 W45 3t}

ol

T 62 E o] AAl de mE s do] drE2 FAE 7Hd do] EE(Virtual Length Block) ¥ AJA#
parity data® T/J%¥ parity data blocks WEFH Aolt). (o] FR= FAAHOZ 2 bytes Z=olH 3|y A
BE AL3ie gt S4H 2R 65000 bytes ©]/do] AMEER 2 bytesq! A5 HERISITT.

% 6914 S(i,r) Source Blocke] i+1¥# Source Payload®] A2l AR F r¥A bytesoli, p(j,r)
Parity Data Blocke] Parity Blockell 91 = ofzf x3twjo] HE= wl Parity Block® j+I¥A Parity
Payload ¥1*]¢] ¢ T+ ol&follA rHA| bytes (5, Parity data Block 2 x (n-k)7} Parity Block 91 &+ o}
el dFErct.)olrt.

Virtual Length Block© 25 ¥ Parity Data Blocks A& o Source Block® 245 H Parity Blocks A%
] A8-¥ FEC Z=$t 593 Z=E AEste] AAdste g 7eHo] oy B e oo A= oF
=t} o2 59 200719 Source Payload® T4 % Source BlockO ZH-E| 2070§9] Parity Payload® T4%
Parity Blocks Adgtta P& o Y FEC 7+xF A &3] 47] Virtual Length Block 16bits x 200227
E] Parity Data Block 16bits x 202 AA T F% AAT, parity A HES o5 9 28]2 3} Parity
Data Block 16bits x 408 AT % AUrt. o] ALolE 16bits x 402 32bits x 2022 A wiR&le] Parity
Blocke] ¢ T olgol @93l o] nlgasitl. o] Source Blocks H-131A] %3l Z-$-7F LA H =
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[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

W

Source Payload®] Zolo| gt AR EHF3te] Jdoz &4 Source Payloadd dol& &
B} gk HYE F7] fstelr).

o ool AA] oo ulE information Block®} Parity blockS YEFH AHolt}.

k1

T 7% FF3d, m=l10]al K=20091 % Parity Block A4S 9% FEC (220,200) ZE=E A&atqicial 3hd
o] A9l AE(ideal code)Tt= 20 FHZ7FA 9] EANE Bgk o= QJt}h. &}A|¥h, Parity Data Blocks /A=
FEC(240,200) ZE=E AF&3l™ 20 A7 o] o] Ad%E B3 = Ql7] o] HAF &4% Source Payloads
T4 = Est ke A7) Source Payload?] ol <& 4= 9t}

= 72 K709 Information Payload® T4 % Information Block©.Z5-E] Parity Blocks A4l % FEC Blocks
vebdl Aot} Information Block Z+2Fe] m/le] E(row)®E TAH AX AEE(Information Symbols)E 50
Z FEC Z=of whe} #2]¥ AEE(Parity Symbols)<S A/Ad3le] FEC Frames T4 &th. (m2 9 49)

74 Aol ARE 3 Parity data®]l A%, Information Block®.ZHE Parity Blocke AAd=o] HYU3k
FEC =2 A}838te] ZA3k W2 02 Virtual Length Block© ZX-E Parity Data BlockS XA <= git}.

% 82 m=8%1 % RS (240,200) code over GF(27°8)°l 2]%+ RF Frame< YElH Zo|t}.

% 89 % K payload® A% Information Block®] p¥HA| Hlo]E A(pth byte row)e] pHA AR AE K
vlo]E(pth information symbols K bytes)7} ¥iL of7]e]l  200-K bytesE& 00h= 3jgste] F-ws}ste] 40
bytes?] parity bytesZ AA3te] pHA|(pth) RS Frames AAF o}S. AHA 200K padding bytesE &REY
(shortening)3til mFA9 40-Phytes& B A @3t BE A5 K vho]E(Information Symbols K bytes)$} ]
E] A EE P ulo]E(Parity Symbols P bytes)"S HF A%t @,

% 9% LDPC(m x (K+P), m x K) code over GF(2)o] ¢J3F LDPC Frame< YE}H Holt}.

= 99 A% K payload® 4% Information Block® p¥HA mE(pth m row(s))e] pHA AH AEE mx K
H]EE(pth information symbols m x K bits)o] i o7]d] m x P #gg HEES Ao pHA LDPC
FrameS AA% 12 AA%E m x P W E HEES Hgg AEERE A3t} (n=32] A<k

mo] 11tk & A§o oja] L 9v AZHE folA] ofE MEE FoJsta o), o7l AR ¢ o]
S wh) BEOR SINH %A oEmom WES Yol & vk, @, Wne EHow wAse] 9
oo}, BA A2E, 9 = Feuie] AsTA $471, A A $2 FAE FA7s, £/, A
of ful3, A% AUS LY F Qo £, A A £ FA G4 FA7Ish, FA7S, Aol ful,
A% FRe THT S Ao EF, 37 $4 34 D £ FA 4%4e sht 5& 1 olge] TANEER T
49 = A =8l

R B oWyl PAT Aol TAA A ele] P APstgot, ¥ oume] WA Holud
2 WA ole b WPo] AsFe BEol. aeEE ¥ odge] Wl AgE A4 oo waso] Y
ANE sle Fashs 53 A7 Www ohye of 53 A7) WAt FEH ATl s FshAok @
o}
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