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(57) Abstract: A method for transmitting a packet for N (an integer greater than or equal to 1) or more data streams in a communica -
tion system according to the present invention comprises: a step for dividing each of the data streams into data payloads of a prede -
termined size, and adding a header including ID information (a packet ID) for discriminating between the N data streams to each of
the data payloads divided from each of the data streams, thereby generating a source packet forming a source packet flow for the N
data streams; a step for determining, from the source packet flow, an FEC source packet flow formed by source packets generated
from an (N-M) (here, M is an integer greater than or equal to 1 and less than N) number of data streams from among the N data
streams; a step for distinguishing, from the determined FEC source packet tlow, at least one source packet block formed by a prede -
termined number of source packets; a step for generating a source symbol block from the at least one distinguished source packet
block; a step for generating a repair symbol block formed by at least one repair symbol by applying FEC coding to the generated
source symbol block; a step for determining a repair flow ID for identifying a repair flow formed by the repair symbols generated
from the FEC source packet flow by applying the FEC coding; a step for generating an FEC repair packet by adding a header includ -
ing the repair flow ID and an FEC repair payload ID to each of the repair symbols of the repair flow; and a step for transmitting the
source packet and the FEC repair packet.
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~EYS F1317] 918 DA Eo(packet ID)E X §3F= 3| U1 & 7180 A7)
N7j ] HlolB] 2EH & gk &2 7 E29-F 4 8= &2 37 (Source

Sy7le] HolE AEY 0w e 4AH 2
A E=Z A H FEC &2 97 &2 9-(FEC Source Packet Flow)& 4 4 6} +=
A4 7] A4 E FEC &2 93 2290 M 24 A5l 22 A E=2 741
Ao spr}e] A2 37 E-E(Source Packet Block)S 753+ 34 7]
THEH Ao el A 97l E5 0 2 HFH Source Symbol BlockS A4 3Fi=
4 7] A4 ¥ Source Symbol Block®l] FEC -3 & 483} % o] % )it
o) 49] & A (Repair Symbol) & -4 H - A ¥ &= (Repair Symbol
Block)& Ay A 8= #4; A7 FEC &2 9|7 22925 FEC 35
g5t o8 AAAH H-AHER A= 59 &2 9(Repair Flow)&
identify 3t7] 91 &F repair flow IDE 28 8k+= #A; 7] 54" F2-5-9 279
B Aol 471 repair flow ID} FEC repair payload IDE 32 338}= &t &
F7}Fste] FEC & 3} Z1(FEC Repair Packet)= A A5l 34 2 7] A2 37l
2 FEC 5 7 & A Feh= B4 & £33
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ID7 B.(packet ID)°l] 7] 1k 3 71 219 H & (Packet Sequence Number) &
2 38tet, FEC &4~ 3 71 9] 3|t <= 7] repair flow IDe]| 7]18FgH 3 71 A&
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Generation Mode) & 2] 1A == U= AL-FEC message©l] X %] o] {9
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[15] g o] o AA] oo whE I & A AR =, B4 Al g A sl &
T8 A Aol Qo A, A1 7] 2 H-H AL-FEC messages X531 371 -&
T3] AL-FEC messageE £ 536}al, 47| AL-FEC message 2%+ F FEC A2~
W7 ZEZ2 ol 2E = HolH ~2EHES A% DA R packet ID 2] 2~
©] & protectiond}i= repair flow ID®)| T §F mapping 4 2.5 & 53}l
A7

|28 A1 sf 7l 0 2 5B &2 3§ ZIR1A] FEC 51 S ZIRIA &
T-8haL, 7] FEC 57 37l e 2 1B 5" AV S g 58k A & 2398t
71 FEC -1+ 2] 71 9] FEC repair payload IDE ¥ 7] FEC &+ 3 7! 0]

protection} L Q3= &2 A Z o] EIH = A I ES TR5aL, 4]

THE &2 WER V] B AHEEREH 12 Y AE E5S T A8,
A7 FAAE 1Y A 55 FEC B2 & F8sto] & AW S 5951,
A7 BTEH A ARRZEH AS B SAH A2 7 ERo A 9glS
g 53h= Ao & 2Eei

[16] kg o] o AA] ofof] whE I ThE F41 W2, B4 Al o A N(1 o]
AN o] Hole ~EH S 93¢ a7 & $A18 = Wil ol oA, 4]
Zkzkol tloly ~ERS & 719 Ho|H Hlo]ZEE o] A7) H ol E

o2 =52 T A& do]| 22 &2 $-(Source Payload Flow)E -4 8=
25 A7 N7J 9] Hlol Bl AEH T N-M(S] 7] A M2 10]7 NH|7F A ) 7] 9
tolg] 2EH o2 YA H HolE deo]REER A Y FEC &2 dol2 =
£ =9- (FEC source payload flow)E 278 sh+= 24, A7 A4 ¥ FEC &2
ol e T2 oA A /5 Ak Ho|REER FTAH H ok 5o
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Adsh= 34, 47 A 22 A 550 FEC F 38 4-83t0] 4o & st}
o) 49] & A (Repair Symbol) & -4 H - A ¥ &= (Repair Symbol
Block)S A4t #4; 7] FEC &2 H|o|2E S22 92 R E FEC H35
2G5kl & AR H- AR A Y= B9 &2 %(Repair Flow) &
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FobshE ElU & F7tste] &2 i 7ls A sk g AV S5 299
Zyzyol B Aol 471 repair flow ID€} FEC repair payload IDE 3§t 8h=

STl & —7,‘—7]- 3to] FEC H? UEA (FEC repalr packet) 2 /\E sk B4 2 A7

[17] 047]7‘1, /\01'7] 5‘——/3 3415}1% et &t 7] 2 HeolH ~2EH S 93
ID7 B.(packet ID)°l] 7] 1k 3 71 219 H & (Packet Sequence Number) &
3, FEC 357 3| 7 9 STl = 4471 repair flow IDO] 7] ¥EsE 371 A&
H & (Packet Sequence Number)E 7H1 T}, 471 9] FEC repair payload ID+= 7|
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repair flow IDE 7}4| &= FEC 37~ 2l 7l ©] protectiond}i= A 2> F| o] 25 &5 59
E3E o] A= HolH 2EH 52 7l A R(07H,0:= N-M ©]&}), 7] &
Aozt &5 ol 4429l dleo| g ~EH (packet IDO] &8l 1-3) 2] 7] 4
Aozt &5 oA o A WA dlolg do|2 =8 AFdhz L2 37l 9
Packet Sequence Number &] 22E(O7), 471 &2 o] 2= 5 o X315 o
A= ol 2EHS A Hloly do|mEe] T AR, AV] A
Hlol 2= E5 ol 2350 9= ol 2ERE 9 packet ID 2] 2 E, 2-&%
FEC®] code point, 4-8% SSBG_mode (Source Symbol Block Generation Mode),
2] 4% FEC coding structure, %3 7] A2 30|25 £59] Fo]| 2= 74 AR,
A B oM Y] Bt Aldo]l B A RIAE YEh = B R, A
B AE g E3tshE S5 B59 Vg AR 5 Aok shukE EE e
2710l A FEC - 37l o] 7] &2 Flo] 22 E5 ol 3 o] §l= tlo]H
2~EHE9] ID Z B2 packet ID 2] 2~ E, 2]-8-¥ FEC coding structure, 4]-8-¥ FEC
code point, %] -8 ¥ SSBG_mode (Source Symbol Block Generation Mode) & & 71 A
& Y= AL-FEC message® sl A4 'H o] g7l o2 AT} FEC A%
Ho] 2= Z g %o 35 0] Qli= tlo|E AEHE Q] ID 4 K 2 packet ID
2] 2 E 7} AL-FEC message® % %% = 7 - AL-FEC= “37] packet ID 2] 22 E 9]
gl @shi= dlolH ~E ¥ &3 protectiondhi= repair flow ID®Y| T F mapping
ARE A &g
g o] A AA] oo whE = HE S A AR =, F A Al 2"l A N(1 o] A
A7l ol g9 HolH ~EHS 5 78 Falehs Aol oA, 7]
Zkzkol tloly ~ERS & 719 Ho|H Hlo]ZEE o] A7) H ol E
Aol REEE TAEH AL Ho] 2 E & = F(Source Payload Flow)E 7/ 8},
2471 N2 dlol B ~E™ F N-M(e] 7] 4] M 10]7 Nu| gk G 57) 7] 2] d] o]
~EY o 2 RE AAE HolE Ho|REER FAE FEC A& Ho)|2s 225
(FEC source payload flow)& A4 3}a1, 7] A ¥ FEC &2~ Hlo]|2 &=
EE25AM 2 Y 2n Ho|REER A Aok i A
7| o] 2= E-Z(Source Payload Block)S 1--3}FaL, 7] % 4o & 519
o)l 550 Z2RH A2 A B (Source Symbol Block)2 A4 31l
A7) A 2 A 550 FEC 3 & 4-835t0] 4o & sfv o] o] 5
H(Repair Symbol) 2 -/ ¥ - A £ (Repair Symbol Block)= A4 6} a1,
7] FEC &= o] 22 Z29-2 7 E FEC 3 & 488l o) Add 5+
AHE F A E = B9 2 2 -9-(Repair Flow)E identify 7] 91§+ repair flow IDE
%
E

il

>

8haL, 7] s do)lmE HR29-9 7749 Hlo]E o] 2= ol

2] S identifyd} 7] 91 3F packet ID A B, E38}3}13= & U] & F718 0] A~
H7& A ekaL, A7) S 2299 2ol H- Aol 7] repair flow ID}
FEC repair payload IDE 323 3h= 3|6l & F7}Fsto] FEC 57 3} 7 (FEC repair
packet)S A sh= Ao W A7) &2 7 D FEC 5 7 -& AEste
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[19]

[20]

[21]

ks

AV, 7] Az 7 & AE Evl= 3] F HlolH 2Ed S A g
ID*4 H.(packet ID)°l] 71RFgF 3§ 71 A & *H & (Packet Sequence Number) &
E$L8H, FEC &7 3| 71 2] &t = /7] repair flow IDO] 7] ¥EeE 3 7] &l &d
H & (Packet Sequence Number)E 7H1 T}, 471 9] FEC repair payload ID+= 7|
repair flow IDE 7}4| &= FEC 37~ 2l 7l ©] protectiond}i= A 2> F| o] 25 &5 59
E3tE o] = dHolH 2ERE S g B E(07],05= N-M o] sh), 7] &2
Aozt &5 ol 4429l dleo| g ~EH (packet IDO] &8l 1-3) 2] 7] 4

Aozt &5 oA o A WA dlolg do|2 =8 AFdhz L2 37l 9
Packet Sequence Number &] 22E(O7), 471 &2 o] 2= 5 o X315 o
A= ol 2EHS A Hloly do|mEe] T AR, AV] A
Hlol 2= E5 ol 2350 9= ol 2ERE 9 packet ID 2] 2 E, 2-&%
FEC®] code point, 4]-8% SSBG_mode (Source Symbol Block Generation Mode),
%] 4% FEC coding structure, 7] A2 FHo]| 22 &59] Fo| 2= 7|4~
Hot A B2 ol 4] AF7] B Aldo| # anﬂo];q e = A A, /\17]
S A S 98k B A E59 5 BR 5 Aok v E 9t
71l A FEC 351 s Zl o] 7] 2 4 O]?-—E E5 ol 2350 3l to]E
~EHE9] ID A RSl packet ID 2] ~E, 4-8-% FEC coding structure, 4 -8% FEC
code point, 2 8-¥ SSBG_mode (Source Symbol Block Generation Mode)E % A
& Y= AL-FEC message® sl A4 'H o] g7l o2 AT} FEC A%
Ho|rr FE 90 2350 gl= Hol8 ~EHE9] ID A X<l packet ID
2] 2 E 7} AL-FEC message® % %% = 7 - AL-FEC= “37] packet ID 2] 22 E 9]
gl @shi= dlolH ~E ¥ &3 protectiondhi= repair flow ID®Y| T F mapping

ARE A& e

g o] o AA] dof] whE HE thE 4 S, B4 Al =g A sl &
Falak= Wi ol oA, $AI7I 2B FAIE 7 0 2B A2 37914
FEC 51 jZIQIA & -8k A, 7] &z a7l o 25 o
o] R=E B 538t 47| FEC I | Q2B 54 A & 8538} =
A& E3Es)a1, 7] FEC #5712 % 9] FEC repair payload IDE-E| “J-7] FEC

B~ 3} 7l o] protectiond}t il = A2~ Hlo| 25 EFof E3HE = Hlo|H
o253 A7 B AHEZHE a9 A 55 (Encoding Symbol
Block)2 T4 8h= 374; A7) 13w A¥ 559 FEC % % (FEC Decoding)&

4gsto] 22 ARS BPsHE b A7) BTE hs AMERE A% B
A 22 e] a0 2R B3k B4 e XAt

B o] o WA ool W I ThE AL G =, A A 20 A 22

alahz Aol o)A, 17 e SAE SO RIE &2 92 91A

FEC 37 s Q14 & F2-8ha, 7] &2 7 0 23] dlole] o] 28

955031 7] FBC 37 91 0 22 7 A& B 55k B9 ¢ Edsha
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[22]

[23]

[24]

71 FEC -1+ 2] 71 9] FEC repair payload IDE ¥ 7] FEC &+ 3 7! 0]
protectiond} il Q1= A& FHo]| 2 E E5of 235 = o] FHo|2EE1 A7
ST AUERRE 1EZY A EZ(Encoding Symbol Block)-& -1+ 8} a1, 471
A3 A 55 FEC 5 Z(FEC Decoding) & 4 -8-35F0] A2 AW & H?ﬁ}
A7 SR A AR S RS S A2 7Y A4 vo]RE

g 538t Al F5 3o}

g o] o AA] ofof] & T TE A WS, T4 Al 2Rl A B 7S
= el oA, 4171 2 HH AL-FEC message S ¥ §3F= 37 &
215ke] AL-FEC message S ¥ 55h= 774; 471 AL-FEC message= 7 E| FEC
Az A7l F290 23 H = ol AEHEE $%HIDA H.<] packet ID
o] 2= E ¢} o] & protectiond}i= repair flow 1Dl tl] §F mapping 4 H.& & 53}
A SAVIZRE A" A 2R E A2k 3 ZIQIA FEC 5 3| ZIQIA &
T8hE B AV a2 A F o HlolH do|2EE & 5stal 47] FEC
R g7lomHE R AMS BEsE 4L ¥, Ab7] FEC 27
7)) 7] 9] FEC repair payload IDZ -] /7] FEC & 3 7l 0] protectlon 3hal 3=
A~ Jﬂo]fﬁt Eioﬂ J.'O‘]—Q}_: I~ Jﬂo];,_t JJFALy] HrrL A] TH
Q15 A &= (Encoding Symbol Block)S- 14 5hi= 24 ; 7371 :r“é-ﬂ ST

B Eo| FEC 32 4 835l0] 22 AHS HAgli= 114, 7] 25 A

A T 245 A8 g7l AA Ho]|REE A5 A4S

—= 171

-

>

oL =3 ruE P
_VL‘

Md o> o

rle

rULlP‘LP‘L ﬂl.f“: &

of of] wp& I v & A GX] =, B4 Al 2El o A S
}X] 01 017\1 2171 258 AL-FEC messageS X315l 371 &
L-FEC messageE & 53}al, 47| AL-FEC message = E| FEC A2~
Oﬂ E3E = dlole 2EHES #%HIDA RS packet ID ] ~E
£ protectiond}+= repair flow ID®] ™ g+ mapping 4 B.& & 538},
7125 E A sl 0 ZRE &2 FZIR1A] FEC 57 2914
AL, 7 a2 s Zl o 2R HlolH do|REE E53tal AV] FEC &1
O BNE S A 858k g e E9staL, 7] FEC 5 37l 9
FEC repair payload ID= -] 47| FEC %7 2l 7l ©] protectiond}al &= A2
Hol2 = Hioﬂ FoE = AA ,ﬂ]o]iﬁ Cljr/ﬂ-y] HIAHEZHE olgd]

_&TFOE_E—{E
E
e

B
s rz A oA
HU

fij

£ -l o
Q‘L

iJ

FEC B3 & 483} 22~ AHES B35, /\1—7] H o] ] Al
£% 48 A 70 a2 o) 21 S D55 Ao RS 24
A7Tell A A2 7 71 B2 FEC repair packet®] headeri= 42~ 3] 71 Q1 4] FEC
repair packet$ A & -5k J BE 7HXI T} 58], Source Symbol Block W & 42~
A-E FA S delF7] 918 H = 9] Source Symbol ID(SS_ID)E 771 A2~
7o) Z7tel w7 A4 wrda) Aby] B oukg o] )7 A4 ub o] &l
AHEE -3 7] 2 o A Aol whE A2 3§71 HE3= FEC repair packet 2]
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[25]
[26]

[27]

[28]

[29]

[30]

[31]

Headeri= 3} 7! ©| Source Packet + SS_ID<$! A], Source Packet L A} A ¢1 %], E-
dltg o] A Al o 9} TFE FEC Repair Packet?1 %], & ¥t o] 2] of o] u}& FEC
Repair PacketQ1 #| & -8l AR5 7FxIth

317] 3 1= MMT Packet Header2] FEC type2] A A] o & YEFITE,

31

[Table 1]

Value Description

0 MMT packet without FEC Source Payload
ID

1 MMT packet with FEC Source Payload
ID

2 MMT packet for repair symbol(s) for FEC
Payload Mode 0 (FEC repair packet)

3 MMT packet for repair symbol for FEC
Payload Mode 1 (FEC repair packet)

NOTE: If FEC type is set to 0, it indicates that FEC is not applied to this MMT packet
or that FEC is applied to this MMT packet without adding FEC Source Payload ID. In
the latter case, the combination of packet_sequence_number and packet_id in this
packet identify the location of this MMT packet within Source Packet Block which is
identified by the FEC repair payload ID of its associated FEC repair packet (e.g.

replacement of SS_ID).

L3 o] 21 8k packet 7-%- % H.i= AL-FEC message S -3l & wd o] 2 A] o] 9}
CHE FEC 4 -3o] 9§71 A4-ahx) T 2w o] 44 ofo] & F
2 g-3to] 37 A%3h=%E e = Payload ID_Mode FlagE 5] =2l ¢ho]]
x &gt

Paylaod ID_Mode Flag = 19 73, ¥ g o] A A ool & FECE 4|88 3} 7]
A% A2 YEFATE = Source Packetol] B 5-2] SS_IDE AF-&-38)=
Source Packett] ol 1= A H.7} SS_IDE t Al sfar, - g o] A A of of] w}E FEC
repair packet format(5-3] FEC Repair Payload ID)E &1}

Payload ID_Mode Flag = 04 737, & g o] A A| o] &} v} & FEC 2|8 o %!
A% A2 YEFATE = Source Packetol] 2] SS_IDE F7Fs)aL, A HHA <l
FEC repair packet format(5 3] FEC Repair Payload ID)-& w&U},
CEEEREYL

% la ¥ = 1bT YIES A E &2 2] (Network Topology) 2 o] ¥ &2 -$-(Data
Flow)& =A% =4,

52 2 g o AA] ol whE MMT Al =8 A By

us]
ti
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[32] %38 B o] HA] ofof whE MMT #7] 4] 9] 725 A F =W,

[33] 545 B o] AA] ofof] whE MMT 7] Aol 33 A4 R o] 74S
SA| g 5,

[34] % 5av 2 g o] A Al A 4of] wE Source Packet, Source Symbol, FEC Repair
Packet 7 A &2

[35] = 5b9)} Sc= B g o] A A 2 of o] u}E Source Payload, Source Symbol, FEC
Repair Packet =™ -4 &=;

[36] % 6at - g o] o AA] o of] w}E MMT Packet Header®} Repair FEC Payload

D EAL pepa s,

5 6b E-whg o] A A o of] ubE MMT Packet Header for Source Packet,
MMT Packet Header for FEC Repair Packet®} “1¢]| 1}& Repair FEC Payload ID
Fhe e £
[38] T el Boulu o) o] Al

FEC payload ID 3%

[37]

i
>,
2
2
=
it
oy
gl
O
0
o
=
jang]

[¢)=]
c
=
1
£
=
(o]
=X
o
il
N
)
Y
ol
=
¢}

o]
o
2.

H

[39] T 6de E e £ MMT Packet for AL-FEC Message, FEC
Configuration InfoE 7}#] = AL-FEC Message "5 L EF =¥,

[40] %= 7at 2 g o] o AA] oof] u}E Source Packet Flow S -4 5F= HHH &
SA| g 5,

[41] = 7bi= B g o] @] A A of o) wkE Source Packet Flow 2§ 271 2] FEC
Source Packet FlowE 14 5} o] Z+Z+ 2] FEC Source Packet Flow®l] ol 3] 5}1}2]
Repair FlowE A A 3= ¥ 2 MMT Packet Header, FEC Repair Payload ID ¢ &
LAGE

[42] 5 8at 2 wbrg o] A A o o] u}E Packet Protections ¢ 3 %41 A% B=
T 5

[43] %= 8b & kg o] AA] ¢ of] u}E Payload ProtectionS- 9] ¢F -4 %] £5
T 5

[44] 5 9a= E vk o] A A o o] u}E Packet Protections ¢ 3k 41 A% B=
T 5

[45] %= 9bT B g o] AA] ¢ of] u}E Payload ProtectionS- ¢ F =4 %] £5
T

[46] 5 10& & g o AA] oo W A2 A E-E(Source Symbol block) <
T8 T2 5 5.
SEERREENEE

[47] sp7]ol A & g2 A el olo] BaE A Vs Eim Aol thgE
TAAJ Aol L g e X & B 8sHA 38  vhar dhd s =
Bgoll= LA A& e Aol 1eal Ty E fo)ES P
go M o] 758 elste] ol o] EEA o= AR}, &84 o %
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[Table 2]
gof EE

access unit

smallest media data entity to which timing information can be
attributed

asset any multimedia data entity that is associated with a unique
identifier and that is used for building a multimedia
presentation

code rate ratio between the number of source symbols and the number of

encoding symbols

encoding symbol

unit of data generated by the encoding process

encoding symbol
block

set of encoding symbols

FEC code algorithm for encoding data such that the encoded data flow is
resilient to data loss

FEC encoded flow [logical set of flows that consists of an FEC source flow and
one or more associated FEC repair flows

FEC payload ID identifier that identifies the contents of a MMT packet with
respect to the MMT FEC scheme

FEC repair flow data flow carrying repair symbols to protect an FEC source
flow

FEC repair packet |MMT packet along with repair FEC payload identifier to

deliver one or more repair symbols of a repair symbol block

FEC source flow

flow of MMT packets protected by an MMT FEC scheme

FEC source packet

MMT packet along with source FEC payload identifier

media fragment unit

fragment of a media processing unit

media processing

generic container for independently decodable timed or

unit non-timed data that is media codec agnostic

MMT entity software and/or hardware implementation that is compliant to a
profile of MMT

MMT FEC scheme (forward error correction procedure that defines the additional

protocol aspects required to use an FEC scheme in MMT

MMT packet

formatted unit of the media data to be delivered using the
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MMT protocol

MMT payload formatted unit of media data to carry MMT packages and/or
signaling messages using either the MMT protocol or an
Internet application layer transport protocols (e.g. RTP)

MMT protocol application layer transport protocol for delivering MMT
payload over IP networks

MMT receiving MMT entity that receives and consumes media data

entity

MMT sending entity [MMT entity that sends media data to one or more MMT

[50]
[51]

[52]

recelving entities

non-timed data

media data that do not have inherent timeline for the decoding

and/or presenting of its media content

package logical collection of media data, delivered using MMT
repair FEC payload |FEC payload ID for repair packets
ID

repair symbol

encoding symbol that contains redundancy information for

error correction

repair symbol block

set of repair symbols which can be used to recover lost source

symbols

source FEC payload
ID

FEC payload ID for source packets

source packet block

segmented set of FEC source flow that is to be protected as a

single block

source symbol

unit of data to be encoded by an FEC encoding process

source symbol block

set of source symbols generated from a single source packet
block

timed data

any data that has inherent timeline information for the

decoding and/or presentation of its media contents

o|stell A, 3} 2] E] €} repairi= & ¥ ¢+ o 1| &2 Z-8-5to] AL-8-5H7] & )

T la ¥ = 1bE Yl ES A EE=Z 2] (Network Topology) 2 o] ¥ & & (Data
Flow)E& = A] % TH o]t}

T laE FZeH, U EY I EZEZX = FAVEA 33 T 2E A102)9

[e)
TR Z2A F2EE T AE B0R)E X8, S AE A(102) 2 & 4AE
B(108)%= 3ttt o] 2] 2H-5-E1(104,106)2 =38 29T 428 A102) 2
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[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

S 2~E B(108)2 o]t Yl(118,122)& E3 2H-9-E &(104,106)3F 7 <= M,
2+-9-E] £(104,106)-2 3341 5-(Fiber), 94 521 (satellite communication) =&
7bsdk the (12008 B A& (bl A2 5 vk T 2E A102)%
Z2~E B(108) 4] HlolE] 52 H A Al (116), JAE Y AS(114), A E
AS112) 2 &8 AS(110)& B3 o] Fo A},

5 1bE F2E, 8 A5(130) AL-FECE 58, A538la14) 8=
o) E (130)E A Ad gttt g o] H (130):= 2.1 2/¥] Y] 2 (Audio/Video: AV)
F 9] (codec) ol A S5 % d] o] E] & RTP(Real Time Protocol) & AF-8-3fo] #3131
RTP #| 7! t]o] B 22, MMTell @& MMT # 7! tlo] &7} & 5= 9lt}.
dl o] B (130)+= A& AlS(112)°l &3l ¢ o] & UDP(User Datagram Protocol)
3 el 7k 4Fl ¥ UDP 3 71 (132) 2. & W kel o, QTE{ Yl 7] F(114)= UDP
3 71(132)°l 1P 3Tl & - F-sto] 1P 3|7 (134) 5 A shH, B = Al 5(116) 1P
A7 134yl e} F Tl (136) E B3 A5 Z 9 FE (frame footer) &
sl AEstaa) o= Teld16)S T Fek

L 2% By o] AA] ¢ of uhE MMT(MPEG Media Transport) A] 2~ €1
Aol

£ 20] Q%8 MMT Al 28] T4 S tehl S0 2, 0 858 2145
7]° (Delivery Function)2] M| 72 & YEU &= =Ho| T}

ujt]o] #Y A ZE(Media Coding Layer)(205)-& 2.U]  i=/2 H]t] Q. Ho|H &
1

¢t=3to] )48} 715 7 5 (Encapsulation Function Layer)(210, E. Layer) 2.2
A%,

271 43} 7% AT 210 5 vl e/m| Tl volE & 9t ¥l
JH 2 7| 7] X g5t 2% 7] A5 (Delivery Function Layer)(220) 2.2

FrAlgt
s
A% 715 AlF(220, == "D. Layer")-2 7] &3} 75 A510)2] 52

[€)

MMT #o] 2= £ 3}ek & MMT A% 37l &t & F71ato] MMT A5 317
2 AF T2 e A5230)0 A2dnt L= AF 7] A5 (22002 27
A3 7% A5210)9] F¥ & 7]E RTP L2 E -8 A}-8-351o] RTP 37
U2 AF T2 EZ AT30)0 ADIT. Lo F A TREF AF230)02
UDP(User Datagram Protocol) 2 TCP(Transmission Control Protocol) & ©] -
sthute] S T2 e UET FIPAT40) 22 AESA HEH oz 1p
AT 240> 47 AE ZREEZ AFTQ30)Y 9 S P 7l o ® §gksal [P
2 BT e Agste] WA,

B g o] A Al oo wp 2 MMTP 2| %! -& H.% 817 o}, MMT Payload &
R & 3AY, =+ Payload datas ®. 3.5} A o] 7535}

Ao} 715 A% (Control Function Layer)(200, C. Layer)-> 3 2] Al €] o] A
A4 (Presentation Session)¥} 7 - A 4 (Delivery Session)S- ¥2] $+t},

%3S MMT 712 9] 725 EAI ¢ i o|th, & 30]) B A& vle} ho] MMT
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[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

712 (310)= Y ES 2] A% 715 AlS(D. Layer)(330-1, 330-2)2 53
Felo] A E(350)2F 5215 ™, MMT of Al(Asset)E(303-1 W #] 303-3)3}, 4
“J H_(composition information)(301), %1 <& 5-“J (Transport characteristic)(305-1,
305-2)& ¥ g3t

3 MMT 371 2] (310)3= 24 A RS &-83517] 93 7] 54 (functionality) 3}
715 (operation) &5 7FX1t}. 24 A B = MMT ol Al (Asset) = (303-1 W %]
303-3)9] glEe}, 4 R (301), 18] i A 54 (305-1, 305-2)2 =
T E T

A A H (description information)= MMT 3| 7] %] (310)2} MMT ol A1 &(303-1
W A] 303-3)& A gt} -4 4 2.(301)F= MMT ol A E(303-1 WA 303-3)<]
M E FEth AE 54(305-1, 305-2)2 MMT ©ll A E(303-1 WA 303-3)<]
A Agt A EE Al T3,

4719 MMT # 7] #](310)x= 2 MMT o A8 A& S5 V=g A5
E4(305-1, 305-2)2 25 & = (Error Resiliency) A H.E E 315, shu9]
MMT of| A& 9§+ ¥<= <& 54 (Simple Transport Characteristic) 7 1.5=
=AY Y EHH A & Ak BE AS 54 E5(305-1, 305-2)2 24 MMT
ol Al 2] QoS(Quality of Service; <=2 (Loss) 31-8 A %, | A (Delay) 3-8 A 5)E
FeE 5

%= 4% MMT 3} 7] Al of] 3£3+5 A4 A B (configuration information) 2] -4 2} 1
319 AR ES A3 Aot}

Configuration information-> = 4%} o], 3| 7] %] 2] 28 A H.(312), 9} 7] %] 2]
T4 2421 oAl 2] 2 E A H.(314), Composition information(316), Transport
Characteristics(318), 71§l = ¢} 317 71221 A H & ¥ 3135} a1, o] 2 gt
TA 2 AEo] 37| ] otol] oW A L ghE o] li=X] 9} oft]ef E 3 E] o
A=A e A 240 ARE AF gt

% 5av 2 g o] o AA] oof] whE Source Packet, Source Symbol, FEC Repair
Packet©] T},

Source Packet (= MMTP Packet) MMT Packet Header, MMT Payload Header,
Payload(Data) = -1-/J ¥l T}. Source Symbol-> Source Packet®l] Possibly Padding-&-
F71sle] A4 ¥ =], AL-FEC Message = -] X A = v] 2] 3] % Size of
Repair Symbol9}-2] #}o] 7+ Padding data(all 00h) 7} 5=7} T}, FEC Repair
Packet=> MMT Packet Header, FEC Repair Payload ID, FEC -3 &)<l 9] 3l Source
Symbol Block &2 F-¥| A 4] ¥] = Repair Symbol 2 -4 ¥ T}

5 5bi= vk o] o A AT of o] whE Source Payload, Source Symbol, FEC Repair
Packet©] T},

Source Payload (= MMT Payload)+= MMT Payload Header 2} Payload(Data) =
-/ ®& T}, Source Symbol<> Source Payload®l| Possibly Padding-& 5=7}35} ¢
A A ¥]=d], AL-FEC Message= 0] X A} == v] 2] A3 2 Size of Repair
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[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

Symbol2}-2] z}o] 7k Padding data(all 00h) 7} 5= 7} TF. FEC Repair Packet=>
MMT Packet Header, FEC Repair Payload ID, FEC 3 &}¢l] €] 3} Source Symbol
Block & 2 F-¥| A 4] ] = Repair Symbol 2 -4 ¥ T},

5 5c= E- g o o A A oo mE Source Payload, Source Symbol, FEC Repair
Packet©] T},

Source Payload (= MMT Payload)+= MMT Payload Header 2} Payload(Data) =
-/ ®& T}, Source Symbol<> Source Payload®l| Possibly Padding-& 5=7}35} ¢
A A ¥]=d], AL-FEC Message= 0] X A} == v] 2] A3 2 Size of Repair
Symbol2}-2] z}o] 7k Padding data(all 00h) 7} 5= 7} TF. FEC Repair Packet=>
MMT Packet Header, FEC Repair Payload ID, FEC 3 &}¢l] €] 3} Source Symbol
Block & 2 F-¥| A 4] ] = Repair Symbol 2 -4 ¥ T},

% 6at - g o] o AA] o of] w}E MMT Packet Header®} FEC Repair Payload
ID = ojt},

Source Packet®} FEC Repair Packet2 ] ¢t MMT Packet Header Packet_ID
field 2} Packet Sequence Number fieldE- 7 =

Packet_ID+= 3l & MMTP Packet©] % %-3}aL Q)<= Payload& ¥ 313} o]
2~ E RS Identifydhi= A B 71 A A H ). 7ok sl MMTP Packet©] o™ Asset2]
t o] 8] & A F3Fi= 7 -5 Signaling Message 2] MPT (Message Package Table) &
-3l 471 Asset ID®} Mapping ] = Packet_ID7} ©] fieldel] 4474 ¥ a1 qkeF s &
MMTP Packet®] Repair Flow 2] repair symbol-& % &3}5= 7 -5~ AL-FEC Message &
53l Repair Flow ID9} Mapping®| i= Packet_ID7} ©] fieldol] A% € T},

Packet Sequence Number+= & ¥ &+ Packet_ID%L-& 7F] i= PacketE 9] Sequence
NumberE Y EFIT} AssetS A 58F= 745, 3l Asset] H|o| B & A %8)+=
Packet® 9] A& Aol dzbhali A 9) o o] Numberol| A A2} A 14 F-718)=
Sequence NumberE E}F AT}

FEC Repair Payload ID<= SS_Start_Seq_Nr [1] ~ SS_Start_Seq_Nr [n], L[1]/
SSB_Length [1] ~ L[n] / SSB_Length [n], RS_IDE 3 35}l Block Code based FEC
Code (e.g. LDPC, RS)E & ¥ 3l A= RSB_LengthE 7+ t] £ &3 4~
2 TH(Raptort} RaptorQ<2} -2 Rateless FEC code”} RSB_LengthE AF-8-3h=
74 5-, RSB_Length = ¥ Repair Symbol Block®ll <=4 ¥ Repair Symbol & 2]
=& Measure ™ 5= A T}).

SS_Start_Seq_Nr [i]i= ©] FEC Repair Packet®] Protectiond}i= Source Packet
Blockel 23t%] = d|o|E AEHE = ith t]o] 8 ~EH 9] 47| Source Packet
Block Wl A1 2] A A Source Packet©] Packet Sequence Number”7} A % €l T} (i=1,
2, ..., # of Packet_IDs). t] 0|8 ~E ¥ E2] -4 = AL-FEC Message®l| 4|
A& ¥ =, 471 FEC Repair Packetol] 2 4 ¥ Packet_ID<} mapping ¥] 3=, Source
Packet FlowE 9] ¢} Packet_IDE©| 2] ~E ¥ A 9} 5 A5,

L[i]:= 2bit3F %] o] SSB_Length Field2] H71 5 24 8= glo|th.



17

WO 2015/065103 PCT/KR2014/010362

[80]

[81]

[82]

[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]
[93]

SSB_Length [i] (= “6 + 8xL[i]” bits) ©] FEC Repair Packet®] Protection}+= Soruce
Packet Block®l] 3% = H|o|E ~E - S A ith to| ] ~2EH S 93l Source
Symbol & 2] 7|5 YEFHTi=1, 2, ..., # of Packet_IDs).

RS_ID+= ©] FEC Repair Packet2] Repair Symbol©] Repair Symbol Block U] ©f| A ]
A E Yebl =) 0B Al 2Fal A 14 F1kgk

RSB_Lengthi= ©] FEC Repair Packet-2- 3% 3} 8}+= Repair Packet Block U] €] Repair
Symbol 2] 7| ~& Y-EFATE

ol ~E®-E9] 54 & AL-FEC Message©l| A A& %=, /7] FEC Repair
Packetol] 2% ¥ Packet_ID<} mapping ¥| =, Source Packet Flow S 9] F
Packet IDE°] 8] A~EH 449 &3},

5 6b E-whg o] A A o of] ubE MMT Packet Header for Source Packet,
MMT Packet Header for FEC Repair Packet®} FEC Repair Payload ID 3"
U-E} = tl] FEC Repair Packets 9 $F MMT Packet Header®] Packet Sequence
Number”7} FEC Repair Payload ID2] RS_IDZ H}-41 718 4] 2] 8}aLi= & 6-12]

A8 3 A it

% 6ci v g o] o AA] oof] whE FEC Configuration InfoE 3 3}135F= FEC
Repair Payload IDE Y EFI T} FEC Configuration Infoi= # of Packet_IDs, List of
Packet_IDs, SSBG_MODE, FEC Code Point, FEC Coding Structure, Size of Repair
Symbol©] . L A|6}A] = 25X Tk, FEC Source or Repair Packet Block ]
Duration(e.g. 3 ¥ #| Source Packet®} 7} %] ¥} Source Packet®] A %% = Ak 2} or
PacketE 2] 7570l tht Al A RE F=7FE 233,

# of Packet_IDs: ©| FEC Repair Packet©| Protections}+= Source Packet Block U ]
3o Q= dolE ~2EHES] i

List of Packet_IDs: ©] FEC Repair Packet©] Protection}+= Source Packet
Block ol EZ3}% o Q1= dlo]E A~ E ¥ &2 Identify 3= Packet_IDE 2] & &~

SSBG_MODE: Source Symbol Generation Mode & e}l SSBG_MODEQ or
SSBG_MODE1

FEC Coding Structure: ©] FEC Repair Packet®] Protectiond} = Source Packet
Blockell 4]-&% Coding StructureZ YEFAT}. One Stage, Two Stage, LA-FECE

gk

FEC Code Point: ©] FEC Repair Packet2 A Al 5} =] A}-8 % FEC #3. &
el

Size of Repair Symbol: ©] FEC Repair Packet-2 3 3}3}5= Repair Symbol Block €]
Repair Symbol2] 17| & Y-EFATE

19| Repair FEC Payload ID9] A H.i= 6-29} 5 A 35}t}.

T 6d B g o] A A A of ¢ ulE FEC Configuration InfoE ¥ &8}
AL-FEC MessageS Y EF =] FEC Configuration Infoi= % 6-33} -5 5},
AL-FEC Message+ Message ID®} Length & =, # of FEC Flows, Z+ FEC Flow |

Olt



WO 2015/065103 PCT/KR2014/010362

[94]

[95]

[96]

[97]

o]l ¢+ FEC Configuration InfoE 3 §}$Hc},

= 7ai= B-vbrg o] o] A A] oo w}E Source Packet FlowE A/ 6)5= W o]
gk Aol

3712l Asset A, B, C (e.g. Audio data, Video data, txt, FileZ} £~ Non-timed Data
or Timed Data) 7} )& w] ZF2F2] Asset= A~ =17]2] dlo|H & #-2]l ¥ & MMT
Payload Header, MMT Packet HeaderE -7}3}©] MMT Packet Flow (Source Packet
Flow)E 73317 ¥t} Asset A, B, C 2472 5701 9] H] o] | Payload 2 2] % ¢
Z}+7}o]| Packet_ID <} Packet Sequence NumberE ¥ 86} = HeaderE 57138} S T}
Asset A2] packet= & Identifyshi= Packet_ID = 0, Asset Bi= Packet_ID=1 1¢] 31
Asset C= Packet_ID=27} 3+ ¥ a1 717 L/] Packet_ID®l| 7] ®F&F Packet Sequence
Number”} 1% Z7}6t =& atddx o] 91t} A} 7] Header®] ¥ ¢l & MMT Packet
HeaderE & 5 ST

5 7b B whg o] & A A o of] wbE FEC Source Packet Flow 2} 19| &
Repair flow & A/ 5= Wi ol #3k 3l o)t}

%= 7a0l) A A A ¥ Source Packet Flow = 5-E] FEC Source Packet Flow 1-& Asset
A%} BEHE A A ¥ Source PacketsE & -4 3} o] FEC Source Packet Block 1 (or
Source Symbol Block)< A 4 5}aL, FEC Source Packet Flow 23= Asset B2} Asset
C=2HE A A= Source PacketsE = 7-Ad 5o =1 7} 7o) FEC Source Packet
Block 2 (or Source Symbol Block)E A4l 5}o] Z+2F FEC 2.3} & 7 &) ghc},

o] = -¥] FEC Source Packet Block-> & 109] 4§l 7] % ¥ SSBG_MODEE 9
sl b of] 2] &l Source Symbol Block &= 71 3+¥] 31 o] 7] ¢]] FEC Encoding&-
T8 3} o] Repair Symbole 7 %-3}:= FEC Repair packetE-& A4 51 $1 T} FEC
Repair Packet2] MMT Payload Header 2} FEC Repair Payload ID d H.i= & 6a & &=
oboll 71REEE A A] o & FA[SF AT} A 61X = 8 $EA1 1, Source Packet
Block ©. 2 ¥ Source Symbol Block-& A4 3 1w Source Packet Block ] ol A4 2]
Source PacketE 2] 9 X]i= A2 Aol o & 24 E)a 7FAsHH ZH2E 2] Source
Packet®]] 3l &3}= Source Symbol2] ¢ %] = Source Symbol Block W] ol A A1 2

£ 9= 91t} o] 3= Repair Packet2] FEC Repair Payload ID®l| ™ 7] ¥
Packet IDE 2] <=4 2} 123 4] Source Symbolgg Source Symbol Block®l|
vl X] 8} o] oF 3t} <5, Source Packet Block©] Asset A9} BE 141 ¥ = 4% Source
Packet Block W o] A = Asset A2} Asset BE 9] 3} Source PacketE ©] A & 4] o]
2] %= Source Symbol Block W ol A = Asset AS 9] ¢ Source Symbol &2 T 4|
Al X] 8}aL, TF& Asset BE 9] $F Source Symbol & & Wl x| 5} AL = 1 Hbt] 2 g
<, FEC Repair Packet2] FEC repair payload ID®l| 77| Source Packet Block(or
Source Symbol Block)®ll 3£ 3}F%] = Packet ID9] 7l 2 71 Wl %] oA of] 2=
Asset= 9l mapping ¥ = Packet IDE 2 2| ~E o), o}l YW %= 7b9} 72 Source
Packet Flow®l| A A 8} a2 A} 8}+= FEC Source Packet Flow S 1413} a1 Zh2ko
Source Packet Block (or Source Symbol Block)e <7~/ 3 o] Asset AS 9] 3F



19

WO 2015/065103 PCT/KR2014/010362

[98]

[99]

[100]

[101]

[102]

PacketE 2 Source Packet Block (or Source Symbol Block)W] ¥ 4] #lj x] 6} a1 T8
Asset BE 9] 8F PacketE 2 Wl 2] 8} a1 19 u}E Packet IDQ] 7] 2 =41 9
A7}k Packet_IDE S 2] 2E ST ulE2] 8k 212 Source Packet Flow = A2
& oA ol 428 source packet= 2] stream ) 2. = 717} 2] Source Packet Block=
3l source packets 5ol A= Al Y WA A %% = source packet®] Packet_IDo]]
3l &8} source packetES 4 source packet block (or Source Symbol Block)U
Wl 2] SFaL 71 T} Packet_ID®l 3l &3}= source packetE < Wl 2] 5} = A 9]
ul gk &t

1= 8a%} & 8bi= Packet Protection ¥} Payload Protection ] “d-ol] A 2] &A1 7]
&2 YERITE 94 Data Stream-> Segmentation, Payloadization,
Packetization= 71 A A&7l 2] 3] packet stream S 2 s A A FE T} MMTE
of £ & Data Stream = Asset®l] H] %] 2 5> )T}, Segmentation> datas A4
7] 2 Ysr U}, Payloadization 73 7] data®ll HeaderE 7}k =2l kol A
214 packet 0 2 FH 7] dataE Al 74 7 = G BT} Headerdl] A7 th
o & MMT Payload”7} ©] 7] ol| 3l & ¥ T}. Packetization<= MMT Payload®] MMT
Packet HeaderE F7}3Ht}. 4171 MMT Packet Header+= Packet ID %} Packet
Sequence Number& 7}4] 3L 9} o] FECel| &-8-% .

Packet Protection®] ©]5] %] 3= 7 -$- FEC protection&} 3L A} &}= MMT
packet= -2 FEC Controller?] A} & wko} Source Symbol Block Generator =
1= ¥} Source Symbol Block Generatori= MMT Packet (Source Packet) & = F
Source Symbol Blocke A (5% 102] o A] #2)3}3L FEC encoderi= Source
Symbol Block-& ¢ & ¥o} Repair Symbols-& A4 6} a1, 717} 2] Repair Symbol-<
MMT Packet Header ¢} FEC Repair Payload IDE 5=7}3}9] FEC Repair Packet 2. =
ZHEH ). o] 714 471 MMT Packet Header 2} FEC Repair Payload ID& 1 ¥H of]
upe} B whg o] & 6a, & 6b, 5 6¢9F 12 FieldE & A H U

Payload protection®] 7 -9~ MMT Payload'} Payload data”} Source Symbol
Block 2 & 9] #H &= & A el 6lal= 535}

AL-FEC Messaget= Payloadizatione 71 %] <, MMT Payload Header& F7}3F %
MMT Packet Header& F7Fako] tlo| B o}i= i o] sf 7l o & HEH,

1= 9a%} & 9b+= Packet Protection®} Payload Protection ] “d-ol] A 2] =41 7]
2 et A 92l Al ek &2 3791 A] FEC S S ARIAl &
TG vk of 2] T A2 37 (dE £ EE9] SS_IDE 7HA = MMT
Packet (7] 28y} 18 %] ¢S MMT Packet(¥- ¥H1)o] F&38= 4-9)3 o
EF9] FEC &5~ g7l (el & 5] 7]<& g ol 9] & FEC & 9] 7l 1} & 2k o
o] gt FEC & 3|7l o] &&)o] 3-&3h= 49 ol & 748 4 K7 MMT Packet
Header®ll )3l =A17]5= o] & 7|k o & Z+2}9] packetS 1-4-3HC),

De-packetization(e.g MMT De-packetization or Parse), De-payloadization (MMT

p

)

A}

Mr

Payload Depayloadization or Parse), De-segmentatione 7] ] Data Stream 2. 2 T}A|



20

WO 2015/065103 PCT/KR2014/010362
=] ¥t} Packet Protection©] %] 8% 74 -9-2] =417] 522 AL-FEC

[103]

[104]

[105]

[106]

[107]

Message = -] FEC Decoding®l] 2 2 ¢+ FEC Configuration®l] ¥3F 7] 2% 1
ARE gotrgity A E g Flo] Bt 7o) A T s 7l o] Bt A it
MMT Packet Header®l] 9} = Packet_ID$} FEC Repair Payload ID¢| 2] ~E ¥ o]
¢)+= # of Packet_IDs, List of Packet_IDs, List of SS_Start_Seq_Nrs, List of
SSB_Length[| 53 T & A R Z2H dld & 3] 7! o] Protectiond}al ] = Source
Packet= & 1A 8}al 541 ¥] 3= &l Source Packet (MMT Packet)& Encoding
Symbol Generator= ¢ & ¢}, Encoding Symbol Generatori= Source
Packet 2 2 #F 520] % SSBG mode®l| t}2} Source Symbol® 7 £+3} a1

A 3} 37 Encoding Symbol Blocks 7-4 ¢+, FEC Decoderi= 451+ G‘j‘ H-g
o] &35}l =24 ¥ source symbol S 59 3}9] source packet= £ =5}
De-packetiztion 5% S 2 71 53t}

Payload Protection®] %] 8% 74 -9- Packet®] ¢} Payload & %1 35hi= 41 &

A 2] 3} aL= MMT Packet Header®] % ®. 2+-8-o] 1} FEC Repair Packet®] FEC
Repair Payload ID 7 H. &8 Z A ol 4| = Packet Protection ¥} & & 5}t
L 109— Houkrd o] & A A] ofjof] w}E = 4}7] Encoding Symbol Block
A 21 5-(520) 1 4] Source Symbol Block —7-/d o] th gt A| 1 A A

| (SSBG_MODE1)E e = ot}

T 102 B g o] A A A of o u}Z = Source Packet Block (or Source Symbol
Block) A el Al o] o}, 37F4] packe_IDE -1+ ¥] 3= packetE 9] flow ZF-E]
packet_ID = 0 or 12 7}A] = 2711 2] packet_IDE©l| &}l &5}i= packetE & 4118 5}o]
FEC Source Packet Flow(=1 Source Packet Block )& -1-/d 6} 3L Packet]D=0-2
7}A) = packetE S -4 Wl X 8} aL TF5- Packet_ID=1S 7} = 3 7 &S || %] 5} o]
Source Symbol Block-& A A 5} %1 T}, Source Packet®l] Source Symbol 2 71 813} uj
Source PacketE 2| 2 o] 7} A4 2 T} =2 padding©| ¥ 2 (SSBG_MODE1)3}aL 2.5
T A3 do]o] XA padding®] E 2 ¢l THSSBG_MODEO).

o] ol A A gt upef gho] E g of] up = AR-gAfe) Al Bt} A
AMu)| 25 Algd = vk 2 g o A oo whEy 4241 2] 7} FEC 3 7
W Stream 7% JE B A2 7l dE U E H R Ao g REHE 242
t) o] ] Stream< 7-%-6}aL, 242 2] H| o] H Stream-S FEC Protectiond}”] ¢ 3
AA ] B Stream2- WOl Sl al, FEC 53 31E | uks| =3 5= 912 Hinl
off e}, A4 ¥ source packet flowol] 35 = &4 7] 5= t]o]E] ~EH o o3
repair flow S source packet®ll -8 %] a1 A 5= At}

Sk B kg o] A sE A ol A = A A Q1 A AT of o] #3 /\41333}03 o}, &
b of W Yol A BlojibA] o= ghi oA of 8] 744 W g o] b i
EEo|th 1R o] Wl A e A gl FgtE o] Y=
QFE M FEshE 555 o] MR of e} o] 53515 9] 9| of 5§t
A=l o s A A s A oF ghrt.

ﬂH



WO 2015/065103

(7478 1]

21

PCT/KR2014/010362
Z o
T84
20 A 2704 HolE] 2EYS 93 AL Saleh = ol
101, 7] 217 o] elol Bl 2EY S &4 279 Ho]E

slo| =g v, 3] 72t e] o 1 rEYoRRY Yol
77} o] H o] E] # o] ZEof N7 (7] N 1 014 A 570 o] <]
Z}zk ol dlol¥ 2E® S -1-817] £1%F IDA B (packet ID)E

F sz U & Fokete] 47 NA 9 HlolE] 2EY S 98 A
W7 E25-F T8k 22 37 (Source Packet) 2 A4 sl
T4 7] o A SRS N7 dlolE] ~EHS

N-M(¢1 714 M& 1014 NH| g 4 52)7) 2] d]o] ] ~E# 0 2 e

AAE 22 R ER A H FEC &2 971 & 2 -9-(FEC Source
Packet Flow)Z A4 3}= 34, 47 245 FEC &2 7
ERGNA 2 g A2 HAER A E Aok 5t
22 9% E-5(Source Packet Block) & T-¥%-3h= #74; A7) T#H
Aol & sl A2 37l 55 0 2 F Source Symbol Block-S-
AAdsk= 245 471 A4 E Source Symbol Block®ll FEC #3.&
A gato] Ao & s} o] 4] - 41 H (Repair Symbol) = -4 ¥
B Al B-Z (Repair Symbol Block)$ A4 8= 14 4}7] FEC
22 E2FE5E FEC 35 288 oa] 44 ¥ &5+
AHER A Y= 59 &= 9(Repair Flow)E identify 5}7] 9] ¢
repair flow IDE A A 3t= 3A4; V] B 22 9-9 47be] &+
Al 471 repair flow ID} FEC repair payload IDE 3£ 8 8h=

& tl & F718Fe] FEC &7 3 71 (FEC Repair Packet)2 A Al 8=
By, " A7) A i L FEC - 7l S AEShe A&
AT S EAR R i



WO 2015/065103

[Fig. 1a]

Network Topology

1/14

104

106

Data Flow

110:

112

114 :

116 :

Application|«

y

Transport (&

v

process—to—process

> Application

T

Transport

T

Internet

Internet

Internet

Internet

v

T v

T v

T

Link

Link

Link

Link

A

[Fig. 1b]

134 ~J

Ethernet

o

et

satellite,

A

122

130~ Data

132 ~

header

UDP | UDP

data

IP
header

IP DATA

138

!

Ethernet

136 ~

Frame
header

Frame data

Frame
footer

Application~110

Transport ~112

Internet ~114

Link ~116

PCT/KR2014/010362



2/14

PCT/KR2014/010362

WO 2015/065103

[Fig. 2]

19%aed 1odsues) TN

lewo) peojAed [INA

udisaq 18Ae|-ss01) [INIA

(ddn‘dol) 10901014 podsuel]

(072) (dI)1000101d 1oUlalU|

(d1Y B°8) 000101
uolneolddy 413

Jske12'd LW

Jeke7 |1'd LN

184AE7
£d
LAIN

(0£2) (ddN'dO1) 10901014 Hodsuel]

(02g) uonaung Aiealieq

ueIauN4
|0JJUOD
(01¢) uoioun4 uonensdeou
(G0g) JefeT] Bulpo) elpay omm




WO 2015/065103

[Fig. 3]
310

3/14

Composition
Information

303-1

301

characteristic

306-2

Transport
characteristic

370

330-1

Network 1 Delivery

Control

330-3
Network 2
350
e N . 2
Client

PCT/KR2014/010362



4/14

PCT/KR2014/010362

WO 2015/065103

[Fig. 4]

diysuoieey alysuoeleY Q_%_%%_Mm diysuoneley
sAnoepY Kouspusdeq ARy 8|qeuIgWON
Aousl|Isey Juewobeuep diysuoneloy diysuonelay diysuore|sy
1043 s)yblY 198SYy—JalU| [eneds lesodwa |
vie cle
solslIaIoeIRYD OB ULOJU| uolewioju| HONB WO} voleulio
gL~ SO gre~] U | uoneayiuepl | - [ereq jo buissaippy
Jodsuel | uonIsodwon 1SI7 1888y abexIEy oUE BullapIQ
uonewloju
01p~] Lonewiol

uoneinfGiuon




5/14

Payload Header

Payload Header

Data Data
MMT Packet Possibly Padding
Format

(Source Packet)

[Fig. 5b]

WO 2015/065103 PCT/KR2014/010362
[Fig. 5a]
MMT
Packet Header
FEC Repair
Payload ID
MMT MMT
Packet Header Packst Header
MMT MMT

Repair Payload
(Repair Symbol)

Source Symbol

FEC Repair packet
Format for Packet
Protection

MMT
Packet Header

FEC Repair
Payload ID

MMT
Payload Header

MMT
Payload Header

Data Data
MMT Packet Possibly Padding
Format

(Source Payload)

Repair Payload
(Repair Symbol)

Source Symbol

FEC Repair packet
Format for Packet
Protection




6/14

WO 2015/065103 PCT/KR2014/010362
[Fig. 5c]
MMT
Packet Header
FEC Repair
Payload ID
Data Data Repair Payload
(Repair Symbol)
Payload Possibly Padding
(Source Packet)
Source Symbol FEC Repair packet
Format for Packet
Protection
[Fig. 6a]
§S_Start_Seq_Nr[1] SS_Start_Sea_Nr[1]
Packet ID
Pack’\elhr%eb%urenoe SS_Start_Seq_Nr[n] SS_Start_Seq _Nr[N]
L [1]] SSB_Length [1] L [1]] SSB_Length [1]
MMT Packet Header
L[n]| SSB_Length LIn]| SSB_Length
RS_ID RS_ID
Repair FEC Payload ID RSB_Length

Repair FEC Payload ID



WO 2015/065103

[Fig. 6b]

§S_Start_Seq_Nr[1]

SS_Start_Seq_Nr[1]

Packet ID

Packst Sequence

SS_Start_Seq Nr[n]

SS_Start_Seq Nr[n]

Number
L [1]] SSB_Length [1] L [1]| SSB_Length [1]
MMT Packet Header
for Source Packet
L [n] | SSB_Length [n] L [n] | SSB_Length [n]

Packet ID

RS_ID

MMT Packet Header
for FEC Repair Packet

[Fig. 6¢]

Repair FEC Payload ID

RSB_Length

Repair FEC Payload ID

# of Packet IDs (N)
FEC Configuration Info FEC Configuration Info
Packet ID [1]
SS_Start_Seq_Nr[1] SS_Start_Seq_Nr[1]
Packet_ID [N]
SSBG_Mode §S_Start_Seq_Nr[N] SS_Start_Seq_Nr[N]
FEC Coding Structure L (1] SSB_Length [1] L [1]| SSB_Length [1]
FEC Code Point
Length of Repair Symbol L [N]] SSB_Length [N] L [N] | SSB_Length [N]

FEC Configuration Info

Repair FEC Payload ID

RSB_Length

Repair FEC Payload ID

PCT/KR2014/010362



8/14

WO 2015/065103 PCT/KR2014/010362
[Fig. 6d]
MNIT AL-FEC Message ID 4 of PacketIDs (N
Packet Header 9 .
MMT
payload Header Length Packet_ID [1]
# of FEC Flows (M)
AL-FEC Message
Lo Packet_ID [N]
For (i=0; i<M; i++)
{FEC Configuration SSRG.Mode
MMT Packet for Info}
ALFEC Message FEC Coding Structure
AL-FEC Message
FEC Code Point

Repair Flow ID

Length of Repair Symbol

FEC Configuration Info

[Fig. 7a]

Asset A

D Dl |D Dl |D d d d d d d d d d

al |a| |al| |al |a al |a| (a]| |a al [a| (al| (a] |a

1 t t t 1 1 t 1 1 t 1 t t 1

al |a| |al| |a| |a a| ta| |a| |a al |a| |a| |a| |a

1 21 I3 4| |5 2 3 4 5 1 2 3 41 |5
Packet_ID [O] [0] Z| [0] [0] 2] [o]
Packet Sequence Number 10| 5 6] 7 6| (B
d d d d d d d d d d
a a al| |a al |a al [a| (al| |a
t 1 1 1 1 1 t 1 t t
a a al |a al |a al |a| (a] |a
1 2 2 3 3 4 4 5 5 5

Source Packet Flow



9/14

PCT/KR2014/010362

WO 2015/065103

[Fig. 7b]

¥ MO|4 Jredoy

e [4-1] Ldd
o34 o34 fe=E]

uibusTgsy

[zlwbueT ass [ A7

[wbueTass | 07

[e] IN"DeS pE)ISTSS

[L]IN"DaS HE)ISTSS

SqI7)0ed 0 #

arsy

arped

wibusTESY

TclwbuaTass [ [

[ wbueTass | 07

[e] NP5 VeSS

[(AEINRLEISETE IS

saIioedo #

arsy

al 1aoed

dl peolfed Jedsy O34 %

edd
o34

3

[ e ]
[s]o]
[s]o]
[ e ]
]
| 2|
[+ |

edy
f=E|

[4

[ <]
[s]o]
[s]o]
]
[ o |
[ o |

E m “D_

Tdd  idd

234 o34
[ e ] wbus1"gsy
H arsy
[c][o| [[dwbuwetdss [ zh
[s[o| [TWweweress [TI7
[ ¢ | [N b3S peis 55
[ ] [11IN bas veis_ss
[ ] Al PioEd o #
H 1aqunp 3 usnbag jxoed
L v | al"eped

Zdd  idY

034 04
[ ] WEueT gy
H arsy
[s]o| [[dwbuwstass | eh
[s]o]| [[Hwbwetass |
[ ] TZ1iN bss peis_ss
[ o | TVIIN bas peis ss
[z | saIoedio #
H Jaqunp a1 usnbag jayoed
[ ¢ ] ar wed

¢ mMo|4 Jleday

L[] a

Al peojAedJiedsy O34

IopesH 198 d LININ 10} AEpA Jayiouy

%3 15PESH 1o998d 1IN J9F ABAR BU0D

by sto0ig 19908 Hed oy O

9poD
034

peoed O34 4k day
Ja peaH Pxoed LANW

bl Sfooig 1a¥j0ed Nleday O3

9poD
o34

peofed O34 e day
JapesH oped LN

EEETaT

EFEl o =60

Tl T

el ol R La

¥ ma4 Jleday
10} (30 0| [0qUIAS 20IN0S
10) 0|9 JoX02 4 99.N0S

E TIE D
T o BA
Flel o s = o0
=% v
=% =5

€ Mma4 lieday
10} (00| [oqwAg a0inog
10)}00ig 19X0ed 80IN0S

T5 a0
ZE e mol
55
[l oo s
Gl os & &=
] T s < oo

T moy

R

=% =

Jaquiny
[g| sousnbag jpoed
[ aTeoed

O

Jaquiny
lo] sousnbag jespey
[0] aexoed



WO 2015/065103

[Fig. 8a]
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[Fig. 8b]
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[Fig. 9a]
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[Fig. 9b]
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