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In this paper, we propose “TS over MMT”, which is a multiplexing scheme for MPEG-2 TS (Transport Stream) content over
MPEG-H MMT (MPEG Media Transport), and demonstrate the potential for utilization of legacy media in next-generation
broadcasting services. TS has been widely adopted in various applications including digital television broadcasting all over the
world since it was internationally standardized in 1995. Furthermore, it is utilized as “TS over IP” with RTP (Real-time Transport
Protocol) in IP applications such as IPTV and IP delivery of video materials for content production. On the other hand, MPEG
published the final draft international standard of MMT in November 2013. MMT can realize hybrid delivery of content which is

more suitable for heterogeneous environment.

1. [FLBHIZ

1995 FICEHEEEL S L E LS TH S MPEG-2
TS (Transport Stream)[1]i%, FKEDT VX LT L Bk
Blu-ray Disc 72 &, ik - 15 - a2 MbTHEZ <077
U r—va RS TN5
oW K, i, K= 2 Mes & BIZ TSES O IP fmik
~OBERBEE D, IPTV P —EARLHER 2 ETHW LR
% F #1515 TIL RTP (Real-time Transport Protocol)Z FV 7z
TS over IP 23 K& LT\ 5.

—7J5, 8K SHV (Super Hi-Vision)#ik %L U & L=kt
RAEGE— 2O RTINS, Fiiz/e LB FXOERE
{ERED HILTWD . RHAHBEY —E A TIX, ek
B DBEITIN X, ikt - BIESEEICELE L —Ee R
DEHRAPRDONTND. FHLIT, HEEEEEZAV
NAT Yy FMekEEit s L2 ELHFATH D MPEG-H
MMT (MPEG Media Transport)[2] ¢ [E BEFEAE(LIZ B D #2x,
SHV # R HEFRA~DOEAELHREZ L TV DH[3].

MMT (3 TS & [F55 DL EALaE & £ LIZ IP ik & Az
IR SN TV AT, ZHVETTS over IP AHWNHALT
%k?7)7*vg/uﬁwTMMTﬁﬁmﬁﬁU&%i
bhd. LhrL, TS B TEEINa T VY EES
TS (55 % AT & T DR/ Bban ol /e & OB R Lt

. IP (Internet Protocol){mi%

1 NHK f5 ik B 7287
NHK Science & Technology Research Laboratories

(©2014 Information Processing Society of Japan

ENBELFEELTCWABRERD E, LIV —XAT 4
7&LT®TS# b LTS ATREMERA E VY. MMT
PHRAWERHERBGE—E R IZBWT, b0 Ly —

AT AT 2P —EAO—EHELTEDOLIIIEHATE 20
DHEDO—2 LR oTND., LH—AF 4 TiEHEEE
LZ=MMT 4 —ER2DLAFYETFTNLEZK 1I1TR7.
ARTIX, "7 Uy MEEZRE MMT OFRHECE G A
RZ2TSIER T Y OLEGXTHS TS over MMT %
BEL, WHREEY —CRICBT DV ATV — AT 4 TiE
FoORREME % 7 Rd.

2. TS & MMT D=

TS OIE#EN LI L E 20 4, HBFFO THEE LS50
TIREE, a7 Y, TS ZADOLERERER, TS ITHE
ALY IR I ARE SNl A2 B2 TR ST

*ﬁ,MMTiﬁﬁ,%bf_ﬂ#%@@kﬁﬁﬁ%ﬂ/
T UG LWEEA TR E L TERBLI N, TS &

[ ; ATUT
e (TS)

| MMT 2z =

I 1P |

| TLV |

I fii% |

X1 VA= AT TIEMZZRE LI MMT ¥ —E 20
LAYET NV

Layer model of MMT service utilizing legacy media.
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Figure 2 Example of encapsulation of TS packet to RTP packet.
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Table 1 Comparison of TS with MMT.
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3 TS over MMT % 72 itk 3 — & 2 45
Figure 3 Example of broadcasting service using TS over MMT.
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Figure 4 Possible internal architecture of media processor on
SHYV broadcasting receiver supporting TS over MMT.
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Figure 5 Example of encapsulation of TS packets to MMTP packet.
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locati MMT L eserved H o, 15
ocation_type [ o = =7 Packet_ID [ "5°™V€ Packet_ID
3 16 3 13

TOBFIZT1—ILFDE VMK
6 TSover MMT TRk &5 TS A R—F > hD
general_location_info ALK

Figure 6 Syntax of general location_info for TS
components multiplexed over MMT.
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MMT CTEA &7z MPU, MFU OBE&IZHE-~ T2 TS 237
v hDI T vALELTS . SR T LI, TS ER%E
IUR—R RNTED TS Ny NENZSHEEL, TR
2=y MHALTH S EIT S . BERICIE, PES &
MFU & —xf—IZxbii &8, MMT OEF@E D IZ GOP 72 L
FUHLT VI EARA L FTRUYLNAD MFU OES %
MPU & 5%, MMTP "7y NI, 2R R—Rr b &
\ZH#72 2 MMT X7y M ID #1579 5.

BB, BEFaCR—3xr M1 HOT /A=y b E
MPU ¢ §2FEHLTEDLN, A—~y FOMINEZEEL,
W% GOP & [FI% D JE #1 T MPU 243 2.

ZELEZ TS 7y MlEL U 7 AEsE LTHETSD
T2HDOEA IV TERE LT, TS 737 v MZ STC o7
MEDZ A DAZ T EAFTHET D, XA LAX T ORE
HHIE LTUTO2 o0F— FERINATREL T 5.

O MFUZREED TS X7y ORI F A DRE VT kTG
MFU SEBELISL D TS /37 > M ORI H A I 2 ZIEHRMB K
bbbz, B Y TAMESEL LTHEATSET 7 E
A=y NOFEFT—HNELHT TS ANEFEHITAT
IND. TS ANEFIHRDOFEEIZ L >TE, ANy 77D
F—R—=Ta =% IO TS N7y hOEHZ A I v
T EVL, SHESEILERDD.
Q@ 2TOTS Ty MZEA LARE VTS
MFU SCEELIAN DfE %2 D TS /37 > MZDOWTH & A
IUTTERAREISN, TO TS ERERULEZA I T
HETED.

fEE D MPU 226 DZAZ & FIHEIZ T 5728, MPU D SEiA
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HiEHRE G52 50ENSD. T2 T, MPU RHHIZZN LD
TS HIHEIEH D TS 237 > hF%E 1 {HD MFU & L TR
Z. PIEMEtE R & LTI 2 PCRIZOWTIE, AER
% TS{E5® PCR &/ L C STC Z#FH4A L, MPU JLEAT
® STC Vv 7 NVE% & & IZFEFED PCR FHNLE & DFRZE
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RTEFOLOEHER L THMT 5. PMTIZOWTIE, %t
BDaVR—3 baEL 70T 5O PMT OB TR,
ZOMOEER E LT, BEEbE AV TWAEAICIE
CAT (Conditional Access Table), ECM (Entitlement Control
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N TS M ] stream [ MMT | | timestamp | | TS

ID type Packet ID mode Packet_ID
8 16 8 8 16 3 13
Loop : M times

Loop : N times

7 TSavR—R FJART—=T L
Figure 7 TS component list table.
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3.4 HIEER (STFUVYT)
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B TD MPU O LT —La A LAL T RE
L, MMT # A LR Z 7k a2 HOTEETSH.
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I 512, MMT IZZE Iz TS ORI, TS /X7 v k
ID & MMT X% > b ID OxHGSREREE W RE L T 5729, TS
AT, arAR—=FR2 D TS 787w b ID, MMT 7347 v
FID, A4 LRZ T O EE—ROXIEY A MEX 7
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Packet ID =100 (BRIEa2R—FKR) Packet_ID =100 Packet_ID = 100
MPU#1/MFU#1 MPU#1/MFU#2 MPU#1/MFU#3
[ear [emr]pcr] [ Vv [ v [ v | [vIv]v]
¥ % I — I I J 1 ' ¥ l 1 l ( l I i 1 ¥ / I / J 1 1
<o-[pAT [PMT[PCR] vV [ vV [ V [Nut[PcR]Null [Nul] V. [ v [ v [PcR[Null [Nul]| V [ V [Null [PCR]--"
8 MMTP "7y R DIYH L2 TS N7y b2 U 7 ALDH
Figure 8 Example of serialization of TS packets decapsulated from MMTP packet.
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Figure 9 Example implementation of serialization of TS packets.
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