ZIHSd 10-2013-0126876

G (19) thgt?l=53] % (KR) (11) Z/ME  10-2013-0126876

(12) FME3IFH(A) (43) IALA 2013311921
(561) FAES =7 (Int. Cl.) (71) &4
Ho4L 12/70 (2013.01) HO4L 1/00 (2006.01) ALA A R4 3] A
(21) & s 10-2012-0100528 ANE FAA HET AR 129 (EE)
(22) =LA 201209911 (72) A
AAP AR GS 344 3]
(30) +AHAFH ANE S94 GET APEE 33 AHule4vs]
1020120045337 2012x304¥€309 o eHwl=(KR) o}¥E 410% 8023
H]-ﬁtx
NEEEA AT AR 212 2vlolItE 23%
13013
FE+
ANLEHA G 232147 14-1 333 2045
(74) "=l
o|AF

2 A AN A S E 2 A

U E T A agelA HR G el e zlew, 2o o AA] e M2 7 4 “o”?i%,
FEC (Forward Error Correction) ¥# AoJARE ‘3/‘35}*’ ZgAol A ATl &ZHE dolE
Common Header ¢} Optional Header 2 4% HeaderE F7}3}¢] *@* 22 Ho] 2= (Source Payload)—'é—%
o] X4§_01 Hlo]Z = (Information Payload)® o]Fox ARl &5 (Information block)S AAste], A7
Hol EFo| FEC #&& A&t HgE (Parity) Flo|2=& A3, 7] AAE FEC #Alo] AKro A
o O‘ = ng o g A Hol2E(Source Payload)E €13 FEC Header A E.9} dg]E] Ho|2=ZE 913
Header & *3/‘3 S AT, A7) A2 HolZ=(Source Payload)E €3+ FEC Header AHH 9} A2~ Ho
(Source Payload)E ZAgsle] A2 Ho]ZE(Source Payload)E 93+ FEC #HAS AAsta, A7) AAA 6}1/}
= 1 o)de JgE HolZ=d] 4] Common Header X} A7) #glE] Ho]|Z2=E $]3F FEC Header FHE
Aztste] dglg Hol2=E ¥ FEC A& AAstE 4T 7] AHE FCE H7 e S48t BAdS xEst

1‘
g
mM lo,
i

Common Header

Optional Header

Source Payload ~_ Parity Payload | -7~ Parlty Payload
Data

! |

Common Header Common Header

Optional Header FEC Header

FEC Header

7o |~ FEC Parity Packe!

Data Parity Payload




[0001]

[0002]

[0003]

[0004]

ZIHSd 10-2013-0126876

58379 ¥
AT 1

S Al=Eell A FEC S

2
ol
ol
rir
o
i
9
2o
2
>

FEC (Forward Error Correction) ¥ AJAHHE AX

oL

sh= g,

2 =719 Hely delemg wral, Z4zke] dHoly dHeolw

o Zesold AZNA & Ege
AEA Y e FAH A0S 7] el selmse] Fohetel £ HelmEE

Zo % de gret
sk HA,

7] FEC #¢ Alo] AEE wEoR Aol solRrg o|Folxl Huol 555 44
FEC #25 #H&sto] sjely #Holmes Adshs 3,

(<0

b g7 4w

2
iu8
f
°

A7) FEC #& Alo] BRE nigtoz A7) AA Ho]ZEE 93 FEC 3t AR A7) dgE FHo2es 93t
FEC 3l & st AT,

7] a2 HolREE 93k A7) FEC dlt] AR A7) A2 Ho|R2EE Adsle] A7) Ax Holzrd st
E] dolrEd A7) 3% dd AR Y] dz2E dHol2=E 93 FEC Y A

FEC #i7l& s, 7] =]

= ddste] 7] selE Hol=rtel tig FEC si7le BAdshe A4,
7] ax2s dol ==l Big FEC sj5la} 7] sfelE] slel= o] gk FEC 7ls SAlshs HAd& Edshs FEC
7 S

WA 7 &

o}kl Al =(Contents)?] 5712} High Definition(HD) €=, Ultra High Definition(UHD) AR =E3} &
18 Ad=E9 72 UEY I Network) “dollAl tle]8 Z3F(Data Congestion) HA © Astsi Q).
olg|3t Asto g <ldlo] M%7 (Sender, AW, Host A)7F Bl Adl=Eo] $2217](Receiver, AT, Host
Bl Al AAHor Agdyx ok, A= AX7}L HFZ(Route)dollA £4EE= Adto] LAy, dutxow
AFE WEYAL TAdAM dole (Data)y I (Packet) 992 AFE oz Az £42 w7 d9jz 2
Ak, A7) H7S dEetaat s deolH g EF(Ho]2E, Payload) ¥ F4A] FR(IAA] F£4, 53
7] F4&), #HAR(EY, Header)Z A" webs], UELINA 7]l &4o] BT Aol F27]& &
AE YAl FAT F U BomN, AV E4E 7 9 diolE 2 #EAHRE & F glvh. ol® 135t
22 (Audio)d] #F4 Ak, HY2(Video)d 34 dsht stH 747, A 52, 3o &4 53 22 oF
gt P2 ARSI EAHS A "k, olef 2 o E WEYIANA B doly &48 H43] ¢
3 o2 28 A s o8] B4 (Application Layer Forward Error Correction : AL-FEC)o] ZQsla

HZL 7Rk FA S Adehs SAl AIREd A s o] o A%

KeX
Elg] 2lE doly #Rla @A dFste] vEA A S FEAT
A Hg—

A2 7 5

Bodtmol o Ax] o w2 EA AJA"oA FEC HHE HAEE WHES, FEC (Forward Error

-2 -



[0005]

[0006]

[0007]

[0008]

[0009]

SIHS3 10-2013-0126876

Correction) ¥&H AAHRE A= AAI, oAE AN AZdA &2H dlolH StreamE 24 27|19 d)
olg Ho]Z=(Data Payload)®Z Wi YFolxl Z}7te] dolg I ]EE(Data Payload)ell &% 3¢l (Common
Header) X<} ME% 3| (Optional Header) FHZ A H HeaderE 7] dlolH #Ho]Z=(Data Payload)ell
F7hste] A o] 2= (Source Payload)E A3 #d3), A7) FEC 3 Alo] JRE nfgo=R A7 749
22 Ho]2=(Source Payload) 53 AH#3dte] ARo] Ho|Z=(Information Payload)® o]Fo]d AHrol &

(Information block)S At 7] AHo] E=o| FEC 32 #&3te] #2le]l (Parity) Ho2=E A3
= A4, A7) AAE FEC Alo] AR AR £ O dRE nlgoR Ax Ho|ZE(Source Payload)E $13+
FEC Payload ID (FEC Source Payload ID) A X<} #glg] Ho]==%5 <|3t FEC Payload ID (FEC Parity Payload
IDE A= BT, A7) 2 HAolZ=(Source Payload)E $18F FEC Payload ID AH S} A2 HolZx=
(Source Payload)E& Ag3le] 4 FHo]ZX(Source Payload)E $13F FEC WA S A, A7 AAHE s
TE 01”4 2l E HolZ=e] 7] Common Header AR e} 7] el Hol|2=5 $3t FEC Payload 1D A
HE Adste] dEy dolz=F g FEC H2& Adste AAeta, 47 AAZE FEC HAls F43= A4F

]I

gk 2 ol o A de) mEE FA A=A Al F4 GX =, FEC # Ao BEE Adse AloF
o}, o]Zg ol AFolA EZHE HolE StreamEs 24 7|9 dolg Ho|Z=(Data Payload) & Uil Ui
o}x Z}zte] dlolE ¥|o]Z=(Data Payload)ol Common Header X9} Optional Header HHZ TAH HeaderE
271 "HlolE #Ho]Z=(Data Payload)ol] F7}8te] A2~ Ho]Z=(Source Payload)E AA3}= Source Payload
AL a2 Ho]REES AE]sle] FHo] Ho]Z=(Information Payload)® o]Fox AHHo] EZ& A
she Aro EE ARG, 7] Aro EF FEC #5& A&3te sigy deolz2=& Adst= FEC F353t
59}, A7) FEC xﬂ‘ﬂ@i«] AR =8 O AdR2ERYH 22 Ho]ZX(Source Payload)S 93+ FEC Payload ID

AE9} HE Ho|E=E 3 FEC Payload ID BHE XA} FEC Payload 1D AX A@Hlﬂr, A7) s Fo)
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2 A7) FEC 7 7] AlojgRe] A £& 1 dF-& AFste dE5FE 2§er.
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WA, W el A48 olE Aelshw thgl g

-FEC F3%: & (Error) E& o]#le]x A& (Erasure Symbol)& 4737 918 27

ot

4 RE

-FEC Z#|d(Frame): B33t} &= dlo]EE FEC Ho3lsle] AdE Z=H=(Codeword) 24 HHof FE
(information part)¥} ¥l|2]€] ¥-¥-(parity part; repair part)= T%.
-2 &-(Symbol): A Symbol is a unit of data processed by the FEC code

-AH o] AE(Information Symbol(s)): FEC X o] W AHKHo] BE(information part)olA HIHA &= d o]
B =¥ dg AE(EZ)Unprotected data or padding Symbol(s) which is the information part of a FEC
Frame)

-7AE=9 = (Codeword): AR AlE(Information Symbol(s))S FEC H-a3}ste] A% FEC Z# <.

-2 €] A& (Parity Symbol(s)): AHo] 4= (Information Symbol(s))Z5El FEC F&3te] & AAE FEC
zde] HelE HJE(parity Symbol(s))

-7 7 (Packet): &t (Header)$} #Ho]Z=(Payload) = TA4E A% 9.

-Hlo] 2= (Payload): FAIA=FE HFd, 7 o] A AHEAL HlolH(a piece of user data which is
to be transmitted from the sender and which is placed inside of a packet).

-3} 3 t] (Packet Header): #o]2E2 X33l 7S 93k 3.

-2 Ho]Z2E=(Source Payload): 42 AEER A E Hojm=,

-4 Rl Ho]Z=(Information Payload): A X} AlE-(Information Symbol)EZ FAE Ho|2=,
- 2]E] Ho]Z=(Parity Payload): Z|2lE] A& (parity SymboD)ER FA4E Ho|==,

-2 EEZ(Source Block): dlyf o]Aabe] A~ #Ho]2=(Source payload) B2 TAE Hol2x=E9 H

b

-AKro] EZ(Information Block): 3t} o]A4te] HHo] #Ho]2=(Information Payload) 52 FAE Ho|2E%
o] 3%t
-9 2]E] E=(Parity Block): &} o]+ #2]E] Ho]Z=(Parity payload) 58 TAE dHolz=t9 3.

-FEC &5 (Block): Z=Y=59 A = AR E5(Information Block) ¥ 3]#JE] &5 (Parity Block) o=
TAAE FHol2=5e] H3t.

18

-FEC

)
of

E%(Delivery Block): &2 E53} ¥

o

E]

-FEC 7l (Packet): FEC 555 dA&at7] 913 7.

S5z PHE dolzsse 4%

i)

-2 917 (Source Packet): A2~ BEFE& Afsr] 93 97,

-Z]#H o] 3§71 (Repair Packet): #H o] E=(Repair Block)S A%3dt7] $13 7.

>

FEC 7)2 2% (Packet Block): FEC 1% 2=& %] 98 Ase) 4%

-MMT(MPEG Media Transport): MPEG Hlo|ElE &&4 o= HEstr] f3te AAZFA A4 %

AN

- Source Flow : A Source Flow is a sequence of Source Payloads identified by the same Source Flow
identifier to deliver one or more MMT Assets from one MMT Server to one or more MMT Clients.

- Parity Flow : A Parity Flow is a sequence of Parity Payloads, which are generated by FEC encoding
to protect a Source Flow, identified by the same Parity Flow identifier.

- FEC Flow : A FEC Flow consists of a Source Flow and its associated one or more Parity Flows.

- FEC Payload ID: Information that identifies the Information (sub-)Payload(s) carried by an FEC
Source Packet or the Parity Payload(s) carried by an FEC Parity Packet.

- FEC Source Payload ID: FEC Payload ID for Source Packet
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- FEC Parity Payload ID: FEC Payload ID for Parity Packet.

- Access Unit (AU) : An access unit is the smallest data entity to which timing information can be
attributed. For non-timed data, whose timing information is not associated AU is not defined

- Media Fragment Unit : Media Fragment Unit (MFU) is a generic container, independent of any specific
media codec, containing coded media data that is independently consumable by a media decoder. It is
equal to or smaller than an Access Unit (AU) and contains information that can be utilized by delivery
layers.

- MMT Processing Unit : MMT Processing Unit (MPU) is a generic container, independent of any specific
media codec, containing one or more AUs and additional delivery and consumption related information.
For non-timed data, MPU contains portion of data without an AU boundaries identified. It defines coded
media data unit that can be completely and independently processed in MMT. In this context processing
means encapsulation into MMT Package or packetization for delivery.

- MMT Asset : An MMT Asset is a logical data entity that is composed of one or more MPUs. An MMT Asset
1s the largest data unit for which same composition information and transport characteristics are
applied. An MMT Asset contains only one kind of data type including packaged or multiplexed data (e.g.
a portion of audio ES, a portion of video ES, an MPEG-U Widget Package, a portion of MPEG-2 TS, a
portion of MP4 file, and a portion of MMT Package).

- MMT Composition Information : MMT Composition Information (MMT-CI) is description about spatial and
temporal composition of MMT Assets

- MMT Media Characteristics for Transmission : MMT Media Characteristics for Transmission (MMT-MCT) is
description about required Quality of Service (QoS) for delivery of MMT Assets. MMT-MCT is represented
by the parameters agnostic to specific delivery environment.

- MMT Package : An MMT Package is a logically structured collection of data, which is composed of one
or more MMT Assets, MMT-CI and MMT-MCT. MMT Package may also have assigned descriptive information
such as an identifier

- MMT Payload Format : MMT Payload Format (MMT-PF) is a format of payload for MMT Package or MMT
signaling message to be carried by MMT Protocol or Internet application layer protocols (e.g. RTP)

- MMT Transport Packet: An MMT Transport Packet (MMTP) is an application layer protocol for delivering
MMT-PF over IP network

T 12 YEYA EZZ X (Network Topology) & dlo]E 3 E(Data Flow)E =A% =wo|r),

%= 18 #=x3PdE, IP(Internet Protocol) #Z 2 o7 #-9-E (Router) (120, 130)ES AXWA FHF FA7(&
2E B)(110)o] Agdct, war] P HREL 4 AL7(E2E A)(105)7F 218 &AdZ $27)(Z2E
B)(110)0] ="alE R ofytl, ol& <l3dle], AV(AudioVisual) A= 2EfH Al A% =42 Yl A
o] AQ3irt. ofEF Aol AT (140)ollA4 &= 1] "dHo]E(150)"= AV FH(Codec) A &% dlolHE 4
el TZEF(Real Time Protocol; RTP)& AF&3le] w73} (Packetize)dt o]F2] RIP w7 Ho|HZE IHFEA
Y(IETFS] RFC3550, RFC3984 Al #x) EE & 2004 F<= MWT % o1 (Transport Packet) Hlo|Ele} &
o] ol Zg| Aol AE(140)2] A% ZREF & #H7l3tE dHolgE @i},

f

I~
o

pud

AV

T 2% B o] HAl oo upE MMT(MPEG Media Transport) AlZ=8l F-d & o]t}.
E 2¢
Bl =

utje] 7Y AlZ(Media Coding Layer)(205)& 2T]¢ ZEi/9 H|T)S HolHE ¢=3le] AEs 7% AZ
(Encapsulation Function Layer)(210, E. Layer)o. 2 %3k},

Z0 T Al2~" A4S Yepdl THola, 9828 HE 7% (Delivery Function)? Ay +%&
Holt},
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A7) AEst 7% ATC10)2 EE eYe/Hte dHelHE #d Ul AR FEE g7)A]skste] %

71% AlZ(Delivery Function Layer)(220) 0.2 Hg-alo},

A& 7% AF(220, D. Layer)2 47] H&st 715 AF(210)9 & M Hol2= E9stet § MMT W5 o
2 EdE Frkete] T A% 917 Fe2 A4 Z2EF AS230)d A9, = A% 715 AS5(2200
A7) AEd 71 AF(21009 £8S 7)|E RIP TREFS AMEste] RIP 2 ez A% TREF A5(23
0l HEdth, 1 oF AL ZTEEZF AE(230)2 UDP(User Datagram Protocol) 2 TCP(Transmission
Control Protocol) & oz st} AE TREFZ WSS & [P AF(240) 02 AFsch, HITHo=Z [P Al

(24002 7] A% TREZ AZ(230)9 F2& P Aoz Wi [P uzgiw@ Apeslel A4
¥ o] FEC 920 MMT wle]2= X9, MNT A% 5%, RIP 9120 % Holw shie) Fe= shssin,

A% 7]% A5 (Control Function Layer)(200, C. Layer)& Zg]Ale]o]Ad Al A (Presentation Session)¥ H%
A% (Delivery Session)g ¥#](Management )3T},

E 32 MMT #7148 F+2E EA3 Edoltl, a8 & 4= MT 7)Ao ®3hs A4 AH(configuration
information)9 TA4<S T=AI% Ho|t},

T 30 EAIgE vke} o] MMT 3§7]X](310)& HES AL A 7|5 AS(D. Layer)(330-1, 330-2)& &3 &
O]AE(350)9F  FHFAEW, MMT oA (Asset)E(303-1 WA 303-3)3}, A A X (composition
information)(301), A% EA)(Transport characteristic)(305-1, 305-2)< 3£3&talc},

3 MMT 3171%](310)= AA ARE 837 938 715 A (functionality)™@ 7]%(operation)E< 747t} A
4 AH= MT oA (Asset ) E(303-1 WA 303-3)2] |2ES}, 4 AHR(301), 28l AF 54(305-1, 305~
2)o = FAEL,

A AH(description information)¥ MMT #7]=](310)9} MMT Sl AIE(303-1 WA 303-3)S Ay}t 74 A
B (301 MMT o AVE(303-1 WX 303-3)¢] AHIE Ftth. A% S4(305-1, 305-2) MIT o AE(303-1 W]
303-3)¢] A3 93 IEE ATt

2719l MMT =712 (310)= ZF MMT oA A% EAS 7|&sit. A% 54(305-1, 305-2)2 &7 5= (Error
Resiliency) ARE x3tsln, st MMT olAlS 93 @ H4 574 (Simple Transport Characteristic) %
HE SAFAY &45H7] &8 4 . Ed AF EAFE(3805-1, 305-2)2 2 MMT olAe] QoS(Quality of
Service; €24 (Loss) 318 HX, X<A(Delay) 3§ HAE)E 23T ¢ U},

T 5% B gl o AA] oo mE FEC 3§35 2ol

Source PayloadE €3k FEC 3| %121 FEC Source Packet< Common Header, Optional Header, Source PayloadZ
2% FEC Payload ID, Data® A% il o]+ Common Header, Optional Header, Data® %% Source Payload
o] Source PayloadZ 93+ FEC Payload IDE F7}8tel] s A=},

Parity PayloadE 9% FEC 31%1Q]l FEC Parity Packet< Common Header, Parity PayloadZE $]3F FEC Payload
ID, Parity Payload® A% il o]& FEC H-33lo] o8] AAIE Parity Payloade] Common Header, Payload
PayloadE 13+ FEC Payload IDE F7}shel <ol A HT).

%= 54 oA FEC Payload IDE Data 5+ Parity Payload®] <ol ®ix]Eo] QA|wk, olo] A3 A k). o=
59 Data®} Parity Payload®] $v]ol® vix]€ 4= t}.

719l Common Headeri= FEC PacketWo] &3t ¢ x]o) wjx]g o] ulzhz]std], o]&= FEC Packet FAIGho|A] =4l
FEC Packet©] FEC Source Packet@l*] FEC Parity Packet21A]Z Common HeaderZE E3] &o|&A F+&T 4
t}. Common Headeroll+ FEC Source Packetﬂ} FEC Parity PacketS T-8#% 4 Y& Type AW L:=E Eﬂ?ﬂ
. F7F4 22 Common Header:= FEC Z&oH = yehfe AW == ¥3sE 4= ed 25 wEb+=
€ 98 E Uiy AR H&= FEC ”ﬂ’;lﬁr: g2 Ao AEE AYsy] g HEe sfzloR A AFE o 7ﬁ
¥}, FEC Source Packet®] Data® ol2]7}A] Data Types 7}2 4 9&d (dlE =] Audio data, Video
data, File data, Timed data, Non-timed data, MPU, MFU %)°]& % Common Header®] Type field?] Fo=

B0 i oy

>
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[0075]

[0076]

[0077]

[0078]
[0079]
[0080]

[0081]

SIHS31 10-2013-0126876

T3}l FEC Parity Packet®] 7-$-ol+= Common Header® Type field®] %< ParitydlE AS YEE ARE
AA (Parity7F o8 71¢l A$ BHE=2 F8, o= E°] Two Stages Coding Structure®] 7% Parityld}
Parity2E 3F7}2 F8)3o] o3| Parity Packet¥} Source Packetd 83 4 t}t.

FEC Source Packet®] Optional Headeri= Source Packetoll®t Z-8-% = R =ZHX MPU/MFUL] Fragmentation “JEl
A1, Header o] K, 3T Packet2] data®} TAE Asseto] FUAE YeERNE AW (E AHRE Asset 1D
d FE AAT, Asset 1D} mapping® UEHH Asset IDHRE sto] HE &S wole Ao] upgAsit). o
7% Asset 1D} 1ol mapping®E ¢FH Asset ID HHE Out-of-band® HFHT)E F Hox =
13

gt

FEC Header®] 749 Ax EF A4 whel] wel FEC #lo] AR wet FEC & Aol AW 8] #ge] wat
Source Packet< 9]¢t FEC Payload ID®} Parity Packet= $lg FEC Payload ID7} A2 #S +% i H&E &
% lt}. FEC Payload ID HEZ+ FEC Flow AX, FEC coding Structure A X, Source Packet 7 AHXH,
Information Payload 704~ X, Parity Packet 7l4~ AR, Packet Sequence Number (%= Source/Parity
Packet Sequence Number W+ Information/Parity Payload ID (FEC BlockWelAl Information Payload<}
Parity PayloadE¢ <A (index)E el AKH)), Block Boundary Info(E¥E+E Source Block Number)E & %

= she mga,

)

[

ool

% 29 2 MMT systemoll 4] 4719] FEC Packet-2 FEC7F #-8¥ 79l SlolA MNT D.1 Layer®] ZE3o=H
MMT D.2 Layer =+ RTPS} #-SApplication Protocol® J#EHETE. FEC7} 485 A &&= 79 FEC Packete FEC
Payload ID7} B2 {lo= 2 Source Payload”} ®aL MMT D.1 Layer®] &#Holt}., T=A8IA &= xvk, B dwo]
©] 3k FEC Packet FEC #-&% 7% FEC Payload IDE X33}l FEC7F A& A 2+ 749 FEC Payload ID7}
& Source Payload —L ApAo]t},

MIT Serveri= MMT Clientoll Al dht} iz H570] MMT Asset5S AFdch. 7H7ho] Asset> sl Hi= H47)
o] MWPUER FAFHe a1 Z+z+o] MPUE D.1 LayerolA 3ty T E<=719 MMT Payload Format (MMT-PF)E =
Packetize ¥ t}. D.2 HeaderE %-7}3to] MMT Transport Packet MMT_TP)3} ¥ o] 3}9] LayerZ AEEtl. E<7)
o] MMT Asset M%< 183sle] Z422] AssetES ¥k MMT Transport Packet] D.2 Header™= Z}Zte] Asset=
Identify 371 913 AR (& E°] Asset_ID)E A3t AFH e ole AFH+= Z42He] MWT-TPo] ojd
Asset9] dataES AFstn J=AE Uehdoh, AEE T 557109 MT Asset 52 MMT Asset 7HHA 22 Source
FlowE FAske] FECOl 28] sl Parity FlowZlh A4 o] REHAY T & o] Assetso] 3t
Source Flowg T/d3te] FECel €3] 3fvte] Parity FlowZ} A4 =] REEAY e oW Asset 52 FECO| 9
3 =i oWl Asset FECH o3l HEHA ¢85 4 A}, H3F Two Stage FEC coding structured Layer—
Aware FEC coding structure®} #Fo] dhube] Source Flowoll & 7 His 2 o)A+l Parity FlowE A St BH&
3 5 St

FECH] 9Js] BEw= A9 ahvh TE 55719 MT Asset &2 T4 % 3lvhe] Source Flowi= FECe| 23] A4
Parity Flowdlel 2+ Parity Payload&S MMT Asset® wl7FA|Z MMT TP3} s & HAEsHAl =H=d 279
D.2 Header:= 47| Parity PayloadES Identifydl”] €18 BH (& E9°] Asset ID)E AFsle] A},
Two Stage FEC ¥ LA-FEC coding structure$t 7ol T 71 o]4¢] Parity FlowEe] AAHE A9 779
Parity Flow& Parity Flow IDE %% 4 vk, o] %% FEC Out-of-Band signal 2A] &%= FEC FlowE <]
Mgl Ybi= FEC Flow IDES Aolsta Z+zbe] FEC Flow IDOl d1933tE Source Flowet Parity Flowoll tigh
Mapping JRE #|33tt}.

o E E0°] Video Asset, Audio Asset, Widget Asset, File Asset®] A4 u] Video, Audio, Widget AssetE-&
9] Source Flow® A% Two Stage FEC coding structure® M I %3 File Asset> H UhE Source
FlowZ T4 %] One Stage FEC coding structure® A%+ -9 FEC Out-of-Band Signal ©fo3 e A
HE AFgrt.

- Video Asset: Asset_ID =1

- Audio Asset: Asset ID = 2
- Widget Asset: Asset ID =3

- File Asset: Asset ID = 4
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- FEC Flowe] 714 = 2

B FEC Flow ID = 1

FEC coding structure: Two Stage FEC coding structure
Source Flow: Asset ID 1, 2, 3

Parity Flowl: Asset ID 101

Parity Flow2: Asset ID 102

B FEC Flow ID = 2

FEC coding structure: One Stage FEC coding structure
Source Flow: Asset ID 4

Parity Flow: Asset ID 103

a8 a
- Video AssetS A3} MMP TP Headeroll+= Asset ID = 1
- Audio AssetS A3} MMP TP Headeroll+= Asset ID = 2

- Widget Asset2 #%3l= MMP TP Headeroll+= Asset ID = 3

- Parity Flowls A<%3F= MMP TP Headeroll+= Asset ID = 101
- Parity Flow2& A3} MMP TP Headeroll+= Asset ID = 102
- File AssetS Z%3h= MMP TP Headerol = Asset ID = 4

- File Asset2 9138 Parity FlowE H%3dl= MIP TP Headeroll:= Asset ID = 1032 AAste] FA17|7} FEC
Out-of-Band signal®} MMT TP Headerle] Asset ID AR =ZHE 3T Asset ID field®] %ke] 1,2,3, 101, 1029]
3] FEC FlowE TA8FaL il Asset IDQ) 3k 4, 1030] = T2 &}l FEC FlowE +ASTE AS +E35)
o] FEC decodingS HARFSHAl +38& 4= dr}.

T 6o B ouhigol o AA] oo wE Source Payload”} MMT Transport PacketQl 7-9-¢] FEC % Zwio]t},

FEC Source Packet< D2 Header (Common Header + Optional Header), MMT Payload Format, FEC Payload ID=
T4 =] A3 FEC Parity Packet< Common Header, FEC Payload ID, Parity Payload®Z FA%¥o] Zt}.
Common Headero] & AssetE5S F8317] 938k ID field?} wFE = =4 Parity Packet® A9 3% Parity Flows
Identifyd}7] Y3+ IDgte] A=t @3 Common Header: Global Sequence Number field, Delivery Time
Stamps X8 = = At =AFA = FA W A7) 5-19] o9 79 FEC Parity Pakcet< Common Header T}
o Optional Header?} 37 € 4 Ut} (=, FEC Source Packet®] D2 Header$} FEC Parity Packet®] D2 Header
= 5YE 4 2du.). o= MT TP Header= Protocol®] 7|5 433}7] W&ol Network Entity”} Network<]
congestion 3ol whz} packetE dropsts 749 FEC Parity PacketS dropdts AE 7153}7] wjEo] FEC
Source Packet¥} FA3 el Header 7325 ZHe AX 713t

T 78 B ouhgo]l o AA] oo wE Source Payload”} MMT Payload Format Q1 7-$-¢] FEC #|%! E=io|t},

FEC Source Packet& D2 Header, D1 Header (Common Header + Optional Header), D1 Payload, FEC Payload ID
2 FAE o] A]aL, FEC Parity Packet D2 Header, Common Header, FEC Payload ID, Parity Payload® 4%
o] v}, o] A% D2 Header®] Asset ID field”} m}F# %31 FEC Source Packet2 913} Asset ID field: Z+Hzhe)
AssetES Identifyst?] 93+ ID Zto] A A= FEC Parity PacketS 3} Asset ID fieldE Parity FlowZE
identifyal7] 913k 1D ko] AA=E . Common Headerol: T 59 U3 AR A=},
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FEC Alo] A® A4N-(601)% FECS] A4 o
A

Source Payload A4 %-(603)+= A$] Encapsulation Layer ZF-E] MMT Assete] dES 93 Data StreamS &
kol o]Z A F7]9 dolE HolE==E il o]o] Common Header®} Optional HeaderE *-7}sle] Source
Payload® AJA 3}, FEC Aol AE AWAF(601)ZE Y FEC Aol AR 7]%3}] Source Payload A H-(60
3)E Y3 FEC &5 7FA= Source Payload59] SequenceZH-E AA 7§49 Source Payload® JAH

i

AA3F FEC7F HE&¥H+= 49 FEC ## Ao ARE

Source Blocks AH EF AAF(605)E A F3c).
AR B2 AAR(605)= FEC Aol AR 71%3Fe] 28]t =% Source Payload ABAHF-(603)25EH AR B
=25 AAsle] FEC #3535 (607)0] AR B35 &3},

FEC #335(607)= d8E AR E53} FEC Alo] AR 7|%3td A4 dE dHoEE AAsta o9&
Source payload AAJF-(603)° & 3o},

Source payload AAH-(603)+= FEC Ao AHe) 7]x3sbe] &% dllelg] dlo]E| & Parity PayloadE XAl 3tc).

FEC % WA (609)= A7) Parity Payloadoll Common Header®} FEC HeaderZE 37}&}e] FEC Parity Packet A
Adta ®=3 7] AAAE Source Payloado] FEC HeaderE F713}o] FEC Source Packet& AAI3te] Z<F FEC
Packet5<S A$HF-(611) = =83}, d545-(611)E FEC PacketS 319 Layerol H%3}ct.

FEC7} A &% % %+ 729 Source Payload AA4-(603) % FCE |7 AAH(609)%= Data Stream®} FEC #A|o] A
Hol| 7]1%3}le Source Payload® MAslal, ©]E FEC Packet &2 3o AEH(611)o] A5 3T},

T 29 MMT system® 7% AF7] FEC PacketS MMT D.2 Layer T+ RTP9} 28 Application Protocol® HEH

% ot B owgel o A4 o] e 4 AR 25 FARelt

FEC 3% $215-(701)% Packet Streams = Wro} 39 Packet2] Common Header 24-E] FEC2] A& ofi 2 3
I Packet©] Source Packet®1A] Parity Packet A& +&3}o] FEC7} A 8% 7% Source Packet2] FEC Header
¢} Parity Packet® FEC Header2%-E FEC ## Alo] HABRE 3E53sle] FEC AoF-=2 A%, 49 FEC
Flow’} 9l 7% FEC Aloj %= Flowd #lo] AHWE 831 FlowdZ FEC Decoding 3& Ao sit},

Source Payload ATA¥-(703)= 21¥ FEC PacketEZ%-E FEC7} HE&HA %S Packet(Z, Source Payloa
d) 9] Data® Data Stream-Z HE3ch. FEC7F 28 % Y3 FEC Flow’FAl& Packet £l 4=41% Source
Payload® FAIE A ¢S Source PayloadES -3} FEC A|o] AR 7]%3F] Source PayloadES3 25
A8k A9 s Datas =25t 28X @& A9 F41¥ FEC Parity Packet ©Z4-E Parity PayloadE<
AlE Source PayloadE¥ &7 FEC Block AT (705) 2 &3k},

o=
-
o=
-

FEC Block ATFA¥-(705)% F:A1% Source Payload$} Parity PayloadE=Z%-E] FEC Alo] AR 7%t AR
E=23 gy EFo2 FAHE FEC Blocks AlTA (o] WA % PayloadEdl sl Erasure A ] 3tt)h) sl
FEC E-33(707)°l &9 3},

(3

Rl

FEC B3H(707)E U4=EE FEC Ao]¥(709) 2 FE] FEC Aol AR 7]%sle fzde F3std
Information PayloadE< 53}¢] FEC Block #A7-4%(705)2 &9 3o},

b

FEC Block ATA¥(705)% EF¥ Information PayloadE=2HFE(Z QA 4% Source PayloadEZ¥-E AT
A Information Payload®= &7 AF&) FEC Alo] AR 7]%38}] Source PayloadE &3] Source Payload
AT (703) 2 EFE 3},

Source Payload A 7A5-(703)+= 99 Source Payload®} 7] $=A13F Source PayloadE 9] DataZs A Layer &
%3},

471 = 914 FEC A|o]H-(709)+= FEC #&d Alo] FRE gl lojx W= of A& (In-band signal)<} W=
9] 215 (Out-band signal)E FE3txm W= ] A5 FEC Header® &}o] FEC Packetu] 3E3tste] A$sta, Hi
= 9 AsE &= 29 S MT systemd Z$ C. Layer® %3] AEd7u T Session Description
Protocol(SDP)E &3l FAldkel HE3irt.

_10_
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=102 2 el A AA de] mEs A7) FEC 55 AAF(520)014 Frol 55 g0l e A4 dE
Bl =rolr),

T 108 #Axad, 7 3 Aol RE TR E 89 A& Ho]2ELE . = SPL #0 UlA] SPL #70] gg€wWA, 7+
Zve] HolR= AV|E Hu do], dER S_maxE 7HA= HolR2=9 FUsHA 7] H8 dd dlelHE Fr13
S 879 AHo] HolRrE, & IPL#0 WA IPL#7E TAE AHo] EES At = 109 AAdoMds &
2 Holzx9o] A o] S maxet HHO] Holr=o] ol FUS A HAAHFFAA T, HHo] Holrreo ZHolx
Alz=d BE3E 9 Wz QA whek S_max B Th A gs 7HE 5 2

o] d AA] del] wE= 7] FEC 7l AH(609)0 AHo] &5 A0l g g AAdE

T 118 #FAxshd, 7 g7 Aol 2E AHAE 8] A& Ho|REE, = SPL #0 WX SPL #7¢] j€=d, 7}
zZte] do|RE AV|E dER Mdd & FHo] Folr=e] Hu ZHo], dHR S_maxE TR T3 5709
Fro] Fo]REE, & IPL#0 WX IPLME F4% HKHo] E5S AT, o o mpxd HKHof o2 o=
g dolel7t 2 == Aol frojgtt. = 119 AA] oo mEW &L BEFo] HAS HRo] Ho|Rreo HA
7b A A om R Zh A FHo]REC] o] Fo FHo| EFA Ahx HREE FEEV] 95t 8
BRES JHo| EFd XFA7IAY EEe Ao R FAlthel] Hdeslejof ghrh. mgh, & 119 AA] ool A
AARE, HHo] Fo]REl]

i

o

T &2 HolR=9] Hu o] Smaxet AH dHo|REeo ZAolg FdstA AAIS

ol A2y 3% F vy QAR mE) S_maxRE ok 22 ghs 7Hd § Q).

7] & 8ellA FEC F-&315-(607)F 37] AXo] E5& go2 Azl FEC F353 dagES AMgste g
B AES Axtsta A7) dgE AEZR FAE dEE del2EE At ] dEE HolR=E Y &
2o] Y2 F e}

47 FEC H53t7] Jro] EFo =i K7F 200 ofskel B¢ & 553 AR B5d wEAdeRs, =
129} Zo] RS IHS 3 AHo HAES AT 5 A3, & 137 Zo] LDPC ZES 3 gHo HES A
A = Ytk

Zhzko]l gro] AES 7] & 14 2 & 159 Zo] RS9} LIPC JFZH S Fdste digE AEs st =
15¢] 7 @ (Shortening) % HA¥H (Puncturing)S E=A|SHR|E= kx|t A7 do]E 71X+ LDPC =
= 01%5}"4 T/} ?1 Ko} Poll disl &= 209 A9 fAleHA ©5 2 HHEHS S35t dgE AES g
T At o, @ETHE ST R 3, FHYUS FPT ¢ S5 B2,

AdE dEE AEEREY & 16, & 17¥ Zo] RS HEE £33} LIPC HEE 855 A3,

S& RS mEC LDPC ZE= A A|(code specification)E YeERWTE., 3 A= GF(2°8) A9 RS(N,K) 3=
(RS(N,K) code over the finite field GF(278)) ¢ =Z#|wE]B. t}3}2] (Primitive Polynomial)& p(x) = x™8 +
XM+ X3+ x72 + 12 B FET,

GF(2"8)ell Ao AE2 (a7, a6, a™h, a™, a3, a2, a, DE YERd 4 3t}
o17]4 a = 00000010 (271<=) o]t}.
=

Z}Zke]l RS ZEYE(rse)+ WEHE FH Al rsc = (e0, el, ..., el99, p200,..., P23 T FdH= 1 HARI}
20080 Eolar g E]7} 40HFo]EC] -3k = GF(278) A9 RS(240,40) 3= (RS (240,40) code over the
finite field GF(2°8))o]t}.

3t = GF(2) “32] LDPC(K+P, k) Z= (LDPC (K+P, K) code over the finite field GF(2)) & K79 R
|ES3} Prlel dElE HEE 22 FAH= QC-LDPC F-xo]th. o714 K = L x 400 o] P = L x 80, L =
1,2,4,8 £+ 16 ©|t}.

jusd)

3] A7) LDPCe] ¥ glE] BE& = 1637} o] ZAF oz Az1d wEd ~(approximately triangular matrix)
=

FHE 7Y, = 162 1 MEg 29 F2E e
% 18914 K =400 o] P =L x 80 (L =1, 2, 4, 8 B 16)°|t},

_11_
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k1
N2
%))

Common Header

Optional Header

Source Payload ~__ .~

FEG Source
Packet

k1
N2
(@)Y

Source Payload

FEC Source
Packet

Data

i

Common Header

Optional Header

FEC Header

N

Data

Parity

Payload |~ Parlty Payload

l

Common Header

FEC

Header

Parity

« ]~ FEC Farity Packe

Payload

Common Header

Optional Header

S~

-

D1 Payload Format

Parity Payload |

— Parity Payload

Common Header

Common Header

Optional Header

FEC Payload ID

~—

D1 Payload Format

FEC Payload ID

Parity Payload

—~FEC Parity Packet

17 =
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k1
g
N

Common Header

Optional Header

Source Payload ~——

D1 Payload

Parity Payload |

+—> Parity Payload

MMT TP Header

MMT TP Header

Common Header

Common Header

Optional Header

FEC Payload ID

—~FEC Parity Packet

FEC Source —
Packet D1 Payload
Parity Payload
FEC Payload ID
EH8
Data Stream
l 6?3 6?5 601
M5 g%
I T E N
Source Payload | ! FEC Mof &
Yy E = ¥ Yy
- | FEC REHHEF | @
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