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Abstract

This paper compares transport overhead of MPEG-2 TS, MMT and ROUTE in order to compare transport efficiency between
the DTV and UHDTV. The MPEG-2 TS standard, widely used, was established for multiplexing and synchronizing encoded audio
and video, additional information. In recent years, MMT and ROUTE was established as a next generation multimedia transport
standard for the new broadcasting communication environment. In this paper, we compare and analyze transport overhead about
three protocol. In order to analysis, we captured the UHD A/V stream in real-time broadcasting service using ROUTE and MMT,
and we calculated and analyzed transport overhead using the overhead analysis program which was developed in our laboratory.
Furthermore, for comparison under the same conditions, we assumed the MPEG-2 TS stream by extracting ES of UHD A/V
stream based on the DTV standard. In this paper, we show the results of protocol transport efficiency in case of basic A/V stream
except for additional services. And result show that MMT and ROUTE have similar overhead and MPEG-2 TS is relatively small
overhead. However, since MPEG-2 TS result does not consider null packets, it is expected that the relative overhead difference
will be reduced.

Keyword : MPEG-2 TS, MMT, ROUTE, transport overhead, UHD

Copyright (© 2017 Korean Institute of Broadcast and Media Engineers. All rights reserved.
“This is an Open-Access article distributed under the terms of the Creative Commons BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/3.0) which
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited and not altered.”

ok

SHUASAUATY | IP: 129.%%%.19.19 | Accessed 2017/12/12 11:18(KST)



79a 9 190 1]}\]—_1_]. UHD W4 AV 2EY OBEt BA 745

(Nayeon Kim et al.: Transport Overhead Analysis in Terrestrial UHD Broadcast A/V Stream)

.M E

A B4 71se] BRI S Ae] BiskE 71 DTVl
A AHEE T 9l AS 3 MPEG-2 TS(Transport Stream)
£ WA AT HEmHe] WEAR s HE
ROUTE(Real-Time Object Delivery over Unidirectional
Transport) 2} MMT(MPEG Media Transport)”} 5783}t
U Emjo] v 22 71 7]5+ ATSCOl A= ROUTES}
MMTE "|t|o] HE(Transport) 7422 2| &l ate] XAty
U EE ATSC 3.0 At sloH, SlelAE ol&
7Igke 2 A/¢st UHDTV W EF5 AAste] 2st
UHD AHS WX B A2 A 238k 9 ;}[3][4]. A =) vt
%A= UHD AH]2 A] ROUTESF MMTE %9 3hUE
MElste] AA7F WL UDPAPE Eao] A28 & 9lth
ROUTES} MMT+= MPEG-2 TS¢ €8] w454 §3
‘ﬂ7WHV\ T T e este] AAESNET, o

71 Adak gAE TV W3 2749 UHDTV 7k A e
&0 ©ed BuE ofgA dvh E3 UHDTVelA
ROUTESH MMT 7+ W] A9 %= ROUTE= &< €13}
DASH(Dynamic Adaptive Streaming over HTTP) 3 3

= ARESHAITE MMT+ 5 W Fol A AA 8 02 9t
IS A7) R F ZR2EFE 7+ 3 i) 1)
718} FJré 1 golst, *WI"J H7F AR ALS 919 Al

g ot hE2A 2 5o TAE Jgs A9 2&
H] 7} 01'331‘/} OJEZ A ME ZREZ AolZ Q] 7|E
DTV9‘r UHDTV 7] AF && ¥is &% UHDTVY

Aol theh g B8 v T3 vl o Ao,

EEN

:i

=

a) FIEAsidshy o155 2 TR EH3 5 Mobile Communication
& Digital Broadcasting Engineering, UST)

b) = AAFA AT v o)Al 459TTH(Media Transmission Research
Group, ETRI)

¥ Corresponding Author : ¥} % F(Byungjun Bae)

E-mail: 1080i@etri.re.kr

Tel: +82-2-860-3888

ORCID: http://orcid.org/0000-0002-0872-325X

ol =R 2017HE AR HPoR FRENI]ER

A& wrol FalE A79)(20170-00176, AT UHD W

12 BuS9E 2 A2 s A,

% “20179 =g mv)ol 3 eks] A
EEH§] ol A E:J H} °‘°

- Manuscript received September 11, 2017; Revised October 24, 2017,

Accepted October 24, 2017.

SRYAS AT | IP:129.%

AfME Al TEREF O
7} 2 2 s,

FEAtl A A H]

DTVSF UHDTV ] A gk Bl s
SHIHE AL B FEA ik A
mEhA] £ =i AA W
ROUTES} MMT 4] 2] UHD A
P, A2 gAd TV B3
2 MPEG-=2 TS ~E ELQ. /\E}g
Sle BA Zz gl gEa)

AF}E Ho|i 43 v
I} 7 xJ] 27(]—0]]}\1 z%z]—

K o{x
o

m
92

>
m
®

l
l

oy, 2
ol
o

ofr
xa
o
o e
%
=5

N
ol o
e
E

(g
o

o
et

]_

A

b,
lﬂ

ot
%

r—[lI
I'UXL i) lo -~

mi;rd'ﬁ,_

[ M ni}u > o
il

o 2
w 1o 41 to to (=
o
tllo
LEr}n:
1= o 1 O

= =

2o (o
o

Ji
[Kl
HU
Hﬂ
ﬂl

e

’é
Iy
m
n&‘i

o

o
i

3%l 1% EHMIEJ Rl
e}oq Z2EZ
Foll A WAL 7‘—2‘_14 A0 28 et

1_

o of it ox T T |o
lo

[ o

it

ot ﬁ
i)
d
=
)

[o 2L N

fu
2
N
oN

H AV AEZ
27

. Z2E blojgf +=

A

_

1. MPEG-2 TS AEZ!3} Ijf7le] £X

MPEG-2 AlZ"ollA= 1Y E mt]o] HelHQl ES
(Elementary Stream)E 3| %1 3}5 }1_ #}4& A PES(Pa-
cketized Elementary Stream) | 7S THEoU ¥, 3|7l sl
7}7}4] Audio/Video PES 712 th53b71 & F3l 4€ 9]
TS #jZ .2 -+ ¥ TS(Transport Stream)©] . 18 1
2 MPEG-2 A|2:8]o| A ES(Elementary Stream)< 3| 71 3}
sl= #4S Yel 2 19 2+ ES, PES, TSe| ~EY

A 9 g7 25 yehdit
PES 2EYL 728 ~EY D 71X & d#H 9 PES 7
7l YepdH, PES 9712 A 3|71 5 F-5K(Payload)

7b 23sta e dHolH Y F/, 54 2 Az Ael, HA
ZEQH] A JHE 7]'7<]':‘
A A s A=
) ae e 1S A9 el 4
712 4nto] E 9] 3
Ho|ES] YA Zol& 7tk TS —’H ]%4 P |E Zo] 7
‘39] & Zholl met 2E Qo) A3 R E

E(Adaptation field)E 7H + o™, A9 2 7](Stu-

ﬂ.—ﬂ

E
o
—
o)
AN
a7}
=
o
[
j
:1

1= o
Zt= A%

*.19.19 | Accessed 2017/12/12 11:18(KST)



746 WEEerE=EA A2 A6=, 20179 1149

- =-

GOP(Group of Pictures) ure

(JBE Vol. 22, No.

6, November 2017)

\ariable size Fixed size (188Bytes)
EEE
l=—=1] mEEm
[ == |
slices PES packet TS packets

2! 1. MPEG-2 A|AEI9| Elementary Stream IjZls} 2}A
Fig 1. The packetization process of elementary stream in MPEG-2 system
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Video Audio PSI PSIP Total
TS packet count (packets) 542 x 10° 516 x 10° 7.37 x 102 1.17 x 10° 5.49 x 10°
Sum of TS packet size (bytes) 1.02 x 10° 5.79 x 10° 1.39 x 10° 2.20 x 10° 1.03 x 10°
Sum of ES data size (bytes) 9.95 x 107 5.58 x 10° 1.00 x 10°
Sum of TS packet header size (bytes) 2.17 x 10° 2.07 x 10* 2.19 x 10°
Sum of Adaptive field size (bytes) 3.08 x 10° 3.92 x 10* 3.47 x 10°
Sum of PES header size (bytes) 4.66 x 10* 3.57 x 10* 8.23 x 10*
Sum of overhead data size (bytes) 2.53 x 10° 9.56 x 10* 1.39 x 10° 2.20 x 10° 2.98 x 10°
bpsZ Y43 1A HESS 2= E : f
ps HAT a8 [R=:3 Tat=dl, °1& $l3l o3k _ 298><108 100% — 2.980%
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B ﬁiolq”” ' e ¥ 33 45 0% AR QWA Mg s A
T~ % 43
o . .- HH| 2 Z0] 7]BA9] UHD AV HHEAH A AEYS M2
= 97 =5 7 7, =1 ~
= 97l = 549 x 105712 Z 37 27]+= 1.03 x 108 B2 A B WA AAT T ouas ALE 99
Hlo]Eo|t}, o] T QW ER 7HFHA Ze 2T} 1 B} _ ]
el BS 271 100 x 1087kolE0]7 1 8] omAEE A 23k ROUTE 2Ed ¥4 T2 730 7 B45lo] e}
oo e R N o A Astolt}. Hef ROUTE #1719 =7]& MTU 27]7} 3
7+E = Y} PSI/PSIP 59 Z71E Hgt £ eHs= = }
A715= 2.98 x 1068 Eoltt. )= AA| 7L F oF 2.89% L5 19 150080 EC) A 208t0] E9] TP & 9} 81}
_ = [ x .
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MPEG-2 TS¢ A 2Wslte of23 7tk

A onE=
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E 3 BE AA 2EY] F A7 2 716 x 10412
¥ 3. AAFROUTE 2EZ! M Z3}
Table 3. Analysis of ROUTE stream of A broadcaster
Video Audio SLT SLS Total
ROUTE packet count (packets) 7.08 x 10* 4.60 x 10? 7.9 x 10 2.34 x 10° 7.16 x 10*
Sum of ROUTE packet size (bytes) 1.04 x 10° 3.86 x 10° 3.09 x 10* 3.43 x 10° 1.05 x 108
Sum of ES data size (bytes) 9.97 x 10’ 3.12 x 10° 1.00 x 108
Sum of UDP/IP header size (bytes) 1.98 x 10° 9.20 x 10° 2.00 x 10°
Sum of ROUTE packet header size (bytes) 2.55 x 10° 1.76 x 10* 2.57 x 10°
Sum of metadata size (bytes) 7.30 x 10* 4.32 x 10* 1.16 x 10°
Sum of overhead data size (bytes) 4.60 x 10° 7.37 x 10* 3.09 x 10* 3.43 x 10° 5.05 x 10°
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H 4. BAF ROUTE AEZ! 2M A3t

Table 4. Analysis of ROUTE stream of B broadcaster

Video Audio SLT SLS Total

ROUTE packet count (packets) 7.08 x 10* 540 x 102 1.68 x 102 3.33 x 10? 7.19 x 10*

Sum of ROUTE packet size (bytes) 1.04 x 108 553 x 10° 532 x 10* 4.80 x 10° 1.05 x 108

Sum of ES data size (bytes) 9.96 x 107 445 x 10° 1.00 x 108

Sum of UDP/IP header size (bytes) 1.99 x 10° 151 x 10* 2.00 x 10°

Sum of ROUTE packet header size (bytes) 2.55 x 10° 2.09 x 10* 2.57 x 10°

Sum of metadata size (bytes) 1.04 x 10° 7.13 x 10* 1.75 x 10°

Sum of overhead data size (bytes) 4.64 x 10° 7.37 x 10* 532 x 10* 3.43 x 10° 515 x 10°
Z HZ 271 1.05 x 108H}C|Eolt}, o] F SHIER o) 7P & oW = v &S (X, I v UDP/IP
A e v L8t HIY 2.9 ES A71E 1.00 x 108+ SItI7} 2.00 x 1061l ER & QW= H7] 5 38.844%
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Table 5. Analysis of MMTP stream of A broadcaster

] Foll A= MMTP slt7t 7 &2 Hl5S XYL o
£ 02 UDP/AP 8l4, DU dlt5¢] 418 Byt &

T A7) F 97485%% A sh= Y QHE =

x 1064 ES 2}A]3 MMTP 3|8 44.990%, TFS-o 2
2.00 x 1061} E 2] UDP/IP 315 35.027%, 1.13 x 1061}

o]E 9] DU 3|87} 17.468%=2 YEMSTE UHAE= o

oJE7t &

1.63 x 1054} EZ 2471%5
x 1048} E R 1.746%S Bk =
x 1061} EE

, Al "o] 532
SHWIE F7)E= 6.60
EE MMTP 3§71€] Hlo]E F oF 6.254%

Video Audio SLT SLS Total
MMTP packet count (packets) 791 x 10* 1.93 x 10° 1.17 x 10? 2.40 x 10? 8.14 x 10*
Sum of MMTP packet size (bytes) 1.05 x 10° 572 x 10° 3.88 x 10°* 7.63 x 10°* 1.05 x 10°
Sum of ES data size (bytes) 9.96 x 107 3.78 x 10° 1.00 x 108
Sum of UDP/IP header size (bytes) 2.22 x 10° 541 x 10* 2.27 x 10°
Sum of MMTP packet header size (bytes) 2.85 x 10° 6.84 x 10* 2.92 x 10°
Sum of MPU metadata size (bytes) 6.62 x 10* 4.30 x 10* 1.09 x 10°
Sum of fragment metadata size (bytes) 2.57 x 10* 2.81 x 10* 5.38 x 10*
Sum of data unit header size (bytes) 1.11 x 108 2.59 x 10* 1.13 x 10°
Sum of overhead data size (bytes) 6.26 x 10° 2.19 x 10° 3.88 x 10* 7.63 x 10* 6.60 x 10°
F 6. BAF MMTP AE2I A Zq}
Table 6. Analysis of MMTP stream of B broadcaster
Video Audio SLT SLS Total
MMTP packet count (packets) 7.95 x 10 2.67 x 10° 1.66 x 102 3.37 x 10° 8.27 x 10*
Sum of MMTP packet size (bytes) 1.05 x 108 8.01 x 10° 527 x 10* 1.14 x 10° 1.06 x 108
Sum of ES data size (bytes) 9.95 x 107 522 x 10° 1.00 x 10°
Sum of UDP/IP header size (bytes) 2.23 x 10° 7.47 x 10° 2.30 x 10°
Sum of MMTP packet header size (bytes) 2.86 x 10° 9.44 x 10* 2.96 x 10°
Sum of MPU metadata size (bytes) 9.41 x 10* 6.08 x 10* 1.55 x 10°
Sum of fragment metadata size (bytes) 3.61 x 10* 4.92 x 10* 8.53 x 10*
Sum of data unit header size (bytes) 1.11 x 10° 3.57 x 10* 1.15 x 10°
Sum of overhead data size (bytes) 6.33 x 10° 3.15 x 10° 5.27 x 10* 1.14 x 10° 6.81 x 10°
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