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Abstract

This paper compares the transport overhead of MMT (MPEG Media Transport) with that of MPEG-2 TS (Transport Stream).
MPEG-2 TS is globally used in multiplexing compressed audio and video data in digital broadcast industry, including areas of
DTV (Digital Television), IPTV (Internet Protocol Television), and DMB (Digital Multimedia Broadcasting). It was the early 1990s
when MPEG-2 TS standard was established. After more than two decades of years since its first establishment, many parts of
MPEG-2 TS turned out to be inappropriate to today’s broadcast and communication environment. Given the situations, in 2014
MPEG (ISO/IEC JTC 1 SC 29/WG 11) standardized MMT as the next-generation multimedia transport standard hopefully that can
replace MPEG-2 TS. In this paper, with assumptions of broadcast service scenarios we applied both MMT and MPEG-2 TS to
each scenario and we calculated their transport overheads. We used a software program that counts the transport overhead, which
was developed in our laboratory for this paper. And we conducted a comparative analysis based on the calculated result of
transport overhead.
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1,500 HIOIE, MMTP st 2% 7|5 ARS %3, HE1)

Table 2. The result of MMTP stream analysis (MTU: 1,500 bytes, MMTP header compression not used, Version1)

PA Message Video Audio Total
MMTP packet count (packets) 6.72 x 10° 4.07 x 10° 1.78 x 10* 4.26 x 10°
. 6.77 x 10° 5.93 x 10° 1.43 x 107 6.08 x 10°
Sum of MMTP packet size (bytes) (0.111%) (97.541%) (2.348%) (100%)
. 5.82 x 10° 1.29 x 10’ 5.95 x 10°
Sum of ES data size (bytes) (95.732%) (2.113%) (97.846%)
. 6.52 x 10° 2.84 x 10° 6.80 x 10°
Sum of MMTP packet header size (bytes) (1.072%) (0.047%) (1.119%)
. 3.26 x 10° 142 x 10° 3.40 x 10°
Sum of MMTP payload header size (bytes) (0.536%) (0.023%) (0.559%)
. 6.85 x 10° 5.38 x 10° 1.22 x 10°
Sum of MPU metadata size (bytes) (0.113%) (0.089%) (0.201%)
. 152 x 10° 5.65 x 10* 2.08 x 10°
Sum of fragment metadata size (bytes) (0.025%) (0.009%) (0.034%)
. . 112 x 10° 117 x 10° 2.29 x 10°
Sum of data unit header size for MFU (bytes) (0.018%) (0.019%) (0.038%)
. . 2.72 x 10° 2.84 x 10° 5.57 x 10°
Sum of hint sample data size (bytes) (0.045%) (0.047%) (0.092%)
. 6.77 x 10° 1.10 x 107 1.42 x 10° 1.31 x 10
Sum of overhead data size (bytes) (0.111%) (1.809%) (0.234%) (2.154%)
olojo} gt} 1e2jBRE =315 MPEG-2 TSEH-H HH L <x 1> AAJE H35E MPEG-2 TSell thah 4] A}
delHE F28 o, A 1 2z 9 ojxde] Bite 2y 9 b A= PATS PMT®] 4F9) 912171 GOPO A =3 dA|81A]
OBl E5 MPU Aol A Al&Jat3ith. o] & <la 2t] 29 %71 Witoll PATSF PMTOl$ A5 5738k GOP 214
ZAelE A MPU 74 A, AV F718tE Sla =3hd Hto] dlolEx Htj L9t Qe ESEA 7HEatith

MPEG-2 TS A H&9] 2] 2 Hlof ¢

# 3. MMTP AEZ EAM ZHIMTU :

A7} A 2] =] T,

<# 2>9 <F 3> U& T E3 Y9 at= A

1,500 HIO|E, MMTP 3] 2= 7|5 AR, BF2)

Table 3. The result of MMTP stream analysis (MTU: 1,500 bytes, MMTP header compression used, Version2)

PA Message Video Audio Total
MMTP packet count (packets) 6.72 x 10° 4.06 x 10° 1.78 x 10* 4.24 x 10°
Sum of MMTP packet size (bytes) 6(3.71 1X2°1A35 ?531.5281/2? 1('3.13:1 ;37 (ﬁ'gg.oxogg)
som o £ o s o
Sum of MMTP packet header size (bytes) 4('8.27"3;36 1((?%;0;35 4('3%‘3;36
Sum of MMTP payload header size (bytes) 3(555;601/36 1('3.%2)(3;35 3(325)(9;36
Sum of MPU metadata size (bytes) 6(351 1x301A](;5 5(83;9%(;5 1(322(;(2;36
Sum of fragment metadata size (bytes) 1(8%)2)(5;35 5(3?)(;(9;34 2(8%3201/0(;5
Sum of data unit header size for MFU (bytes) 1(3% 1X9;J(;5 1(32 1X9;35 2(5%;8;35
Sum of hint sample data size (bytes) 2(5%):5;35 2((?%:701/35 5(529)(2;35
Sum of overhead data size (bytes) 6(571 1X2:A35 8(;5211 1X001A36 1<§22 1X8°1/0(;6 1('357 4x0;37
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Application {
Object Carousel Protocol
,E MPEG-2 Section (DSM-CC Section) HTTP
@ /
8 MPEG-2 TS HLER
| RTP
UDP TCP
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Physical & Data Link Layer

J21 4, IPTVOIA ARSI ME Z2EF A
Fig 4. Transport Protocol Stack in IPTV!'!

P upp RTP .
20 bytes B bytes 12 bytes n* 188 bytes
b 40 +n * 188 bytes -

T2l 5. RTP =35 2fst 2|4 W3l Zo(Pv4)™
Fig 5. Minimal packet format (IPv4) for RTP encapsulation!™
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Table 4. The result of transport overhead comparison between MPEG-2 TS and MMTP in IPTV

Transport overhead

MPEG-2 TS/UDP/IP 4.426%
MPEG-2 TS/RTP/UDP/IP 5.337%
MMTP/UDP/IP (MTU: 1,500 bytes, uncompressed header, Version1) 4.206%

MMTP/UDP/IP (MTU: 1,500 bytes, compressed header, Version2) 3.767%




448 W38 =R #2148 A3, 201613 52 (JBE Vol. 21, No. 3, May 2016)

MPEG-2 TS A¥ QW3 E tjH] MMTP Hg SH3| =9
Zpol 5 A3, MMTPE AHE-3lE el A QW3 =
WA= MPEG-2 TSl Hlal] &8ttt & 4 US A
olty. Iy olx HAY ows o] I3 FHrjom,
MPEG-2 TS th2l MMTPE AH&-3toHd, PCRS A a4
7] Wl A 2Ed] gk HAo] golsiH, FUst
ZERS IP 7|Hke] B2 BAgo R B3 A9
g X GolstEE W T4l §F 270041 IBB(Inte-
gra-ted Broadcast Broadband) AH| 2> S ejA] o8] 714

(e} o A~
AHS ds F UTh

PHATOR MMTS 4%, AV 571818 9ls) 435
(wall clock)& NTPS E3] 441 20 2RE 4241 202
MER AP A% 7PPSa g, o2 a8 bzl
W=} B F718 £ Q&2 AFs) Eoh BE PTV
@275t 7ol ofn] NTPol oI5} 9252 5= /1%
& 2T Ik A9 MMTE A4 30T S o2
F72 AYY et g Aol

o= At HElmto] AY B9 MMT}
710 de] AH-E Y 9JE MPEG-2 TS| AE

S E3) Blwstanh 3R Ag Qw3

A

ek e 2EY B4 229
B Axs wgo g 7t g5 A QW =g A
Ak T3 o] T xFo] BA AL A X s A7 T
27] w2, AAHe v E $8) IPTVS A45 HDTV
4 MPEG-2 TSE tA|ste] MMTPE AHE-gtthal 714
S W AY W =g BAEh

MPEG-2 TS¢} Hl 8|4 MMTP= H|t]o9] &3}
Z2A] ISOBMFFE AH-313L 3t 14 JHE AR5}

mEll A LS ErE S 290S 2h glon, v

H719] 715 MPEG-2 TSS] 224 37l Ze]<l 1881} E
Hoh & MTU 27](1,5008F0]| E) 2 AREFO 24 g Q.
HIEE 29 ¢ e 2% 2+ Utk B =R A
ZA3te] W=, UDP/IPS HlolE] P AlFo A LA sl
A QHIZE Al el E YL 17]eF 29
IHZE o] F7 e Z2a9s Heshe o dag A
g s = dgetaal st vlolE tiH] MPEG-2 TS
©] 79 9k 2.25%, MMTP 3t $t5 7152 AHEaHA] %2
MMTP2] 735 <F 2.20%, MMTP 3|5 o= 7]%53 2183}
= MMTPY] A, o 1.77%2A, 7] AEHE 89E0]
M2 A Eo] MMTP7} MPEG-2 TS Bt} Ag onjs=
SHAA AR HSSAY o FE S & 5 AU 8t
A o] 55 AA W Ay Agetky & o, MMTP
°] 7% MPEG-2 TS¢} 22| HZES UDP/IPE FalA1%t
Aol sk, IP 7S ZH o3ty 913 A QW3
Ut F7IR wAsth ol¥e U dAg W=t
MPEG-2 TS¢} MMTP R H]S=3t A== F Q8 [PTV
Ao =, o243t upe} 7o) MMTP7F MPEG-2 TSE.TH &
g eHE|E SHdA freElsithe AFE den, A
T HDTV?®] 7-9-oll& F7tEofof sl AY L3t
ol whah A FEE7E g g e AF4E 4

Atk

_{

# 1 2 8 (References)

[1] ISO/IEC 13818-1, Information technology - Generic coding of mov-
ing pictures and associated audio information: Systems, Third Edition,
Int’l Organization for Standardization, 2007.

[2] ISO/IEC 23008-1, Information technology - High efficiency coding
and media delivery in heterogeneous environments - Part 1: MPEG
Media Transport, Int’l Organization for Standardization, 2014.

[3] K. Park, Y. Lim, D. Suh, “Delivery of ATSC 3.0 Services With MPEG
Media Transport Standard Considering Redistribution in MPEG-2 TS
Format”, IEEE Transactions on Broadcasting, vol. 62, no. 1, pp. 338 -
351, Mar. 2016.

[4] Y. Lim, S. Aoki, I. Bouazizi, and J. Song, “New MPEG Transport
Standard for Next Generation Hybrid Broadcasting System with IP”,
IEEE Trans. on Broadcasting, vol. 60, no. 2, pp. 160-169, June 2014.

[5] K. Park, Y. Lim, D. Suh, “Delivery of ATSC 3.0 Services With MPEG
Media Transport Standard Considering Redistribution in MPEG-2 TS
Format”, IEEE Transactions on Broadcasting, vol. 62, no. 1, pp. 338 -



[6]

(7

[8]

9

a9 191wk M) 2o MMTSF MPEG-2 TS9| QHS|E HlW 449

(MinKyu Park et al.: An Overhead Comparison of MMT and MPEG-2 TS in Broadcast Services)

351, Mar. 2016.

ISO/IEC 14496-12, Information technology - Coding of audio-visual
objects - Part 12: ISO Base Media File Format, Int’] Organization for
Standardization, 2012.

ATSC Standard, Document A/65, Program and System Information
Protocol for Terrestrial Broadcast and Cable, Advanced Television
Systems Committee, 2013.

ISO/IEC 23008-11, Information technology - High efficiency coding
and media delivery in heterogeneous environments - Part 11: MPEG
Media Transport Composition Information, Int’l Organization for
Standardization, 2015.

TTAK.KO-07.0014/R4, Standard of Transmission and Reception for
Digital Terrestrial Television Broadcasting, Telecommunications
Technology Association, 2012.

d} O]

_ll—ﬁ

48

ek

A R4

J. Jeong, “An implementation of Internet multimedia streaming by
MMTP”, Masters Thesis, University of Seoul, 2015.
TTAK.KO-08.0012/R2, IPTV Middleware (ICSP: IPTV Convergence
Service Platform), Telecommunications Technology Association,
2010.

ETSI TS 102 034, ‘Digital Video Broadcasting (DVB); Transport of
MPEG-2 TS Based DVB Services over IP Based Networks’, European
Telecommunications Standards Institute, 2014.

A. MacAulay, B. Felts, Y. Fisher, Envivio WHITE PAPER - IP
Streaming of MPEG-4: Native RTP vs MPEG-2 Transport Stream,
http://pdf.textfiles.com/manuals/STARINMANUALS/Envivio
/Manual/White%20Paper%20-%20IP%20Streaming%200f%20MPE
G-4%20-%20Native%20RTP%20vs%20MPEG-2%20Transport%20
Stream.pdf, Oct. 2005.

- 20104 23 : MSAIZCHSt SHTHSH MARHT |4 FE
- 20124 23 : MSAIRHSI CHSHR MAHT 12176
- 20124 28 ~ B4 : MSARICHS D CHEHY ®A

- ORCID : http://orcid.org/0000-0001-9254-9735
- FEFO0F: ZHIAWS, MPEG, ZED|CIOf AlLE

7| Sst

- 19824 28 : MEUistn MoAISSER (S
- 19844 22 : M2UHStw CHEH HOAISS
- 1990 128 : 0|2 2ll=2|0{2CH(Rensselaer Polytechnic Institute, RPI) M7 |ZFEE{A|AEIZEHT} (Ph.D)
- 19841 3 ~ 19964 3% : SEMAIEAAT
- 19914 108 ~ 19921 9% : U2 NTT &
- 19963 3 ~ BAY ¢ MSA|RICHE D MAMT|HFESESRE 1F
- 20124 1Y ~ & . si=ks 0|C|oj38ts
- 20024 53 ~ 20134 128 : AMCHU-SEZFER DMBES| e Ha
- 20144 1Y ~ EAf : AMCUSESEY ©

SREEIE

N

53} (SEHAA)

7<|_7F_
=

0

g}

- 200041 1€ ~ §IXf - MPEGEZ 22 (Si: A|AHIZ 2| A

- ORCID : http://orcid.org/0000-0001-9470-6060
- FUME0F: FUSY, OXIE g5 HECH F28

ol X

)
(ALY



