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Abstract

In ISDB-T, which is Japanese digital terrestrial TV specification based on OFDM technology, 6MHz bandwidth is divided into
13 segments. Twelve segments (full-seg) are used for high definition broadcasting for fixed receivers and one segment (one-seg)
for mobile receivers. Though one-seg supports high speed mobility by using QPSK modulation, it is not suitable for large display
mobile devices because of its low data rate. Full-seg using 64QAM modulation also suffers from its low mobile performance. In
this paper, mobile performance of ISDB-T full-seg receiver is evaluated by applying sub-carrier interference removing scheme, high
speed mobile channel estimation scheme and antenna diversity scheme.

Keyword : OFDM, ISDB-T, full-seg, Doppler, SFN

a) Qlste 9wt gt A HE Al ZHDepartment of Information & Communications)
¥ Corresponding Author : 7% %(Young Mo Gu)
E-mail: ymgu@inhatc.ac.kr
Tel: +82-32-870-2228
ORCID: http://0000-0002-3605-783X
# o] mi QlakrdAEUete] A oJste] AFHAE.
% This work was supported by INHA TECHNICAL COLLEGE Research Grant.
- Manuscript received February 2, 2018; Revised March 3,2018; Accepted March 3, 2018.

Copyright © 2016 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.”



294 W3 =54 A23@ A23, 20183 39 (JBE Vol. 23, No. 2, March 2018)

.M E

OFDM (Orthogonal Frequency Division Multiplexing)
UERAE ol Uk I8l A e o
oz virol F71e A Zojgt Ei—?ﬂoi
Qlete] A E AdA 22 At F F
ol Agel s A= AE 7F A (ISI: Inter-

ﬁ

=

Symbol Interference)®] 43S =
A A A BT AE ) FA Ae e o] FeErt 5101 JD’F
% z =2

& 372 AJL s Ay £ 753l st #1

& A5 tAE W4 4242 DVB-T, DVB-T2, 4
T A7gst b4 W #4< ISDB-TY, =% UHD A
A OAE < 749 ATSC 3.04 5ol A= &

A
3] ¥ YxE 24w TV 1#4<] ISDB-T+= 6MHz$!
I ZS 137019 AIHER e JIF0A 137] B8
12748 AINEE 383 FA71E A% sk ol
gt 1748 AR ES O]%ﬁé FA7)E 98 Zury
Wl gggtth. OFDM =]
FAZL 1&0E o]FE 7§~°r 5, &5 it ol
174l W 2@ o) Wy 2 A = 3

7+ A9
HE st 2 el sse) Wt 7 24 (ICK

oft

rir

>

Inter-Carrier Interference)S LAIAIA 21 A5 A &
A7) EEP0 179 M ONES } ’3}5 AN a9

73 QPSK W& ARSSIEE AL
FA 45 dsvt B s et e
28 il 4214 o]3t FoiE :c}ﬂi 2171011 3 2 5}
320x240 QVGA 9] 92 32 S A T3l Z t2aZd o]
7] PO g 590 Ee 79X ojAte] 3 F7)9

VGA %% HD w9] sHd& Algdhs ArtEE, vH A o]
A 5 Hal E’HP] 7171 e AgstAl ek g4 1270
TE 1309 AIRES BF $48 5 e 411 84
< 2sHd WEo] = OlEE st el Ha 2upd 717]
o AgetAT 283 FAVNE AT ALE HolH HF
&S E017] 98] 4QAM HZE AMEEINE B2 AT
o) 721 (signal-to-noise ratio)”} HHR.F ojof 317, & o]
& AL ICIOl og 4 A 7HAart v AAM Ehkd 717]
o g3t= Zlo] 47 ¢tk OFDM A Al 2~Eo M= F
o BE&S F017] Hal o] e FAFAA FAlel 2

2 X5 E $A181= SFN(single frequency network)S 13
7% s o) AS AR o) vl AN, 1
A8 FA7NANAME ADE BkE ol &e Ad 45 8t
B2 SFN Adoll Mk il 7hsslA|RE 74 o] Af]
= Aol wfe wEA W EE NS RS & 5
o Ad 4 gk 47wtk £ 979 54 OFDM

Aelo} 7+e] 2HE A AsHE 713k SFN Aol o] 1
P12 ISDB-T 4171 41719 A4
3l MRC (Maximal Ratio Combining) 4] €] Hg
olHIAIEl o W o]F FAl e WUk 1L 7FeA =
gt Aol
e e e e a1
7k

up\lo 7Ho ;G%g. E!l-.ﬂ\_j]-

(o]
il
S
o
~
i)y

E
o

71 gnﬂo}l ol He

]

=

EATL T4
7k, 7&%""&3}. A A=

E
a2
4
=
m ¥
2,
rulo _a
Il
o

. ISDB-T M| MU

A& HA" A9 TV 44 ISDB-T= 6MHzS! T
= 19 13} 2ol 137H S AIHER L]‘T—L IFNA
12 & 9% a3t
olsd Al
0 el BAUE, maA ATUE )
S0l Wk AAE BT R, FAZ QAT A o)z}
2 RE FAAL VI B A IAZ B3l
B39 EHEH At 9AdE olF A AT
£ ARk 4 0E sk g
= $1 3 64QAM ‘?ﬂi—% AR ZF Al IHE = 432709
AkEute Aol glo] @ Jie] OFDM A A
5616(:432x13)7H«] er»E— T E L FA7 N A AHEH
+ IDFT(Inverse Discrete Fourier Tranform) Z7]= 8192

OIBP 7t AT ES] 432 wkEu} oA 38470= HlolH
Foll, 4870 = A F4 B 571 A AES 98l A

=



TYE: ISDB-T EA1 TV $417] ©1% 4% B7F 295
(Young Mo Gu: Mobile Performance Evaluation of ISDB-T Full-Segment TV Receiver)

Hierarchical ||Hierarchical || Higrarchical
| Hierarchical layer A | layer A layer B layer C

Data multiplexing "
{combining of i
nierarchical layers) /|

data segments L Channel coding, OFDM framing
Transmission o NV
spectrum " = — & .

T P

L
._.TJ Partial reception

_|\1 F-sagment rec:;-iver| | 1-segmjent receiver

T2l 1. ISDB-T M&ttalel MOHE 7B

oo

Fig. 1. Segment Structure of ISDB-T Broadcasting
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1. Zodls M Z=o

Table 1. Simulation channel profiles

COST207 TU6 channel weak long echo channel .
fading model
delay(usec) power(dB) delay(usec) power(dB)
1 0.0 -3 0.0 -3 Rayleigh
2 0.2 0 0.2 0 Rayleigh
3 0.5 -2 0.5 -2 Rayleigh
4 1.6 -6 1.6 -6 Rayleigh
5 2.3 -8 2.3 -8 Rayleigh
6 5.0 -10 5.0 -10 Rayleigh
7 179.2 -13.6 Rayleigh
8 179.4 -10.6 Rayleigh
9 179.9 -12.6 Rayleigh
10 180.8 -16.6 Rayleigh
11 181.5 -18.6 Rayleigh
12 184.2 -20.6 Rayleigh
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