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Preface

1 Purpose

The purpose of this standard is to define detailed specification of transmission
and reception interface for mobile broadcasting service based on terrestrial
UHDTV service. Especially, this standard describes the physical layer part of its
specification.

2 Summary

The standard contains specifications of the transmission and reception of
mobile broadcasting service based on terrestrial UHDTV broadcasting. This
standard contains the physical layer part.

3 Relationship to Reference Standards

This standard describes a physical layer part specification suitable for mobile
broadcasting service based on the "Transmission and Reception for Terrestrial
UHDTYV Broadcasting Service" standard.

FBMF-STD-011 TTAK.KO-07.0127/R1 HlID

5. Terrestrial UHDTV based mobile

) ) Part 4. Physical Layer Adapted
broadcasting Physical Layer
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on Terrestrial UHOTV — Part 1. Physical Layer
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DIHYSOICIHEELHEE (S 2EE
FOM  Frequency Division Multiplexing (=1t =& Ct=3at)
FEC  Forward Error Correction (=28 oflef &%)
FFT Fast Fourier Transform
F Frequency Interleaver (FIts 2IEEIH)

HTI Hybrid Time Interleaver (6t0122I= Al2F CIE{2IH)
LOM  Layered Division Multiplexing (HIZ& =& C=3at)
LOPC Low Density Parity Check
LLS Low Level Signaling

NUC  Non-Uniform Constellatio

n
NoC Number of Carriers (8= S£8tE1F i

(Hzg &4)
)

OFDM Orthogonal Frequency Division Multiplexing (&1 FItZ=

3

Al
1]
[ml
OfH
ol

PLP  Physical Layer Pipe

QAM  Quadrature Amplitude Modulation
QPSK Quadrature Phase Shift Keying
SBS  Subframe Boundary Symbol (2= ZH A2)
SFN  Single Frequency Network

SLT Service Labeling Table

STL  Studio Transmitter Link (ST &3)

TDM  Time Division Multiplexing (AI2& C=
Tl Time Interleaver (Al2F @1EH2IH)

D)
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5 XA UHOTV Jlgt @bt @ 221s
51 o2 moug
OIS s MHIAS 9I8t 22 Zuge D28 [1]9 582 OECh CHol 5HLol

MBIA(A Complete Delievered Product)?t Odef JHel PLPZ RAE AL, 0|
=IO MHIAS R0 KA =~ QL WESH, SHVCIH AIEE 0 Base

Layerdb 2018t PLPO AMEE1D Enhancement Layerdl =2 dM&EsE 2t= PLPO

O
0%
OF
010

5.2 BICM
5.2.1 OIOIEl &&= {8t BICM

OlS & NHIAZS Sich ABE BZX9 258 X822 <E 5-1>9 2E X8(3

300H)2 MECH <H 5-1>2 FID28 [1]2 6&0 Zo= HIY S8 X8 =
Ninner = 16200 X&fe| L20F Holstl}. £, 0ls 5 AMHIANAN=E 20 == 0l

6
d8 sl old 2201 (floon)2 JtsdE #Xot)l o, AR £S5 (Outer
Code)2M BCHE AME0%tES Sthh. <HE 5-1>2 M2 JIs(v)e &z8 [1]12

60N HoE 2F XSS LIEHHC

<H 5-1> 018 &£& MHIASE A8 HEY 2S8 X (Mamer= 16200)

Code Rate/ 2/ 3/ 4/ 5/ 6/ 7/ 8/ 9/ 10/ 11/
Constellation 15 15 15 15 15 15 15 15 15 15
QPSK v v v v v v v v

16QAM

64QAM v v v v v v

522 L1-Aldgd BEs Bt

Ol && MHIASE Qo AHEE L1-AI0E8 2E= 028 [1]2 6520 Jl=E
2t F, L1-Basic 2& 1, 2& 2, 2 3, D2l1 L1-Detail 25 1, & 2, 2&

3NXN2 HMEHstCt. =Jt Helel (Additional Parity) = AlZ2t CHOIHHAIEI OISE <IoH
AEE = U220, =t HElElE AIS8E B HAl L1-Basiclt Li-Detall? 2=

3MKI= HMligtettt.

53 Lgol¥ el
5.3.1 AlZt eIH2IY
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Ols Y935 ANHIAZS ol D2 [1]12 71480 Il AEZHE A2 CE2IH
(CTI: Convolutional Time Interleaver) ¥ 7.1.5&801 Jl=& 5t0IE2lE Al2b QlH2IH
(HTI: Hybrid Time Interleaver) & 2% XI&&tC}.

HES S StLtel MHIA(A Complete Delievered Product)Jt & &t
H(Cell) cllOIE(Rate)S = otLt2 R0(Core) PLPZ &2 Z2, 0 2E2d
2101(%, Extended InterleavingS AIZ0lAl LSAELX 1024)2 2= 24 Al2
ORI REE AIESHCH WES0, & i 0lAa2 AMHlAIN A& & YOoIEES
X A2 TOH& 2 0{(Core) PLPOI d&H= Z<, 22 20{(Core) PLP= 1024 21019
Y28 Al2H QHCIH 2EE AMEE = USCH, =4DJl= otkte =8& MHIAL
SXGHA €O ol M, 28 20 (Core) PLPE ARHOIN Sx0 ZRSE LLS HEE

Bt 0|l g

o O

Ok

MHBIAE <8 GtLtel  MBIA(A  Complete Delievered
Product)Jt Ct#=2l 20{(Core) PLPE F4HE AR, ol0IB2IES A2t ClEHZIHE
ArESHCE € S0, otLtel MHIAE #46tk= LLS, 202, It S0l 2| e
D (Core) PLPOI HMEZO Ot 20(Core) PLPE SAl =Xt 2RLZH= 3=
SIOIECIS Al2F QIE2IHE ALESIH, 0l I, SAl =xJt 7%= Z=U PLP=
442 HISHSHCY.

5.3.1.2 AlIZt CIHZIH 3J]|
D24 [1]129 71280 et atutel AHIA(A Single, Complete Delivered Product) S
HMEGHI| st A2 QIEH2IHS X HI22l 3J1= 2'° A(Cell) 0l C}.

5.3.2 &g oY

5.3.2.1 T4 20l

WE ABlA M0l RFEH=E B2, 0l 4S5 MBIASE E&et ottt =g Z20l=
250 ms &2 1 0Igt2 R4E!IC 0ls && MHIAE Qo 2028 [1]2 7.2.2Z0

==l 82 &

e

T (Symbol-Aligned Frame) ¥ A2t & =2 (Time-Aligned

StCt.

o

Frame) @2 X

5.3.2.2 PLP C}t=3t
A

0l g MHIAZ Qoll 2028 [1]0A Jis= 2= USEs gy, = A2 U3
(TDM: Time Division Multiplexing), It & &3 (FDM: Frequency Division

(@)
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=

Ct=3F (LDM: Layered Division Multiplexing)2 2

HT
ol

Multiplexing) & XHI=
INEEE=A

5.3.3 =l elgeld

Ols 2& MUIAE @ 2028 [1]2 7320 JI=& 8K L 16K FFT 2J| J|8t2
o= QlHeIt =4 MM (Address Generation) 2H#E AIESHCH 0185 93
MHIANMN 32K FFT 3AJl= AFEoHA 2204, 32K FFT 32J| J|8tel =0t 21H2IH

A MM Y TE OIS 2E MUIAONAME AZEIX eterh,

Ol && MHIASE Q8 IS IHEES &4 Dy =2 J|Ete] Z4F IS (SP: Scattered
Pilot)2 AtSEICH FEEF [1]9 8120 Jl=E ILH IHE = 0ls &E MHIAE
st ML HES <HE 5-2> I 20 <H 5-2> = #0228 [1]2 8.1&0 Jl==

8K & 16K FFT =J| J|gte

mest IHESZ HMESHAULH <HE 5-2>0AM AEZE #= g8l MY IHEES N/AZ

S, L1B_first_sub_scattered_pilot_boost & L1D_scattered_pilot_boost &
Agd fe Ies 2AE (Boosting) g2 0ls &5 AMHIAS MY =& (Channel

b,

A O]
T X

O

Estimation) 8= A2 2ol AI2

MU

<H 5-2> 0|5 &5 NHIAE <8 =4 I HE

Gl Pattern Samples 8K FFT 16K FFT
Gl1_192 192 SP32_2,SP16_2 SP32_2
Gl2_384 384 SP16_2, SP8_2 SP32_2,SP16_2
GI3_512 512 SP12_2,SP6_2 SP24_2,SP12_2
Gl4_768 768 SP8_2, SP4_2 SP16_2, SP8_2
GI5_1024 1024 SP6_2, SP3_2 SP12_2, SP6_2
GIl6_1536 1536 SP4_2 SP8_2, SP4_2
GI7_2048 2048 SP3_2 SP6_2, SP3_2
GI8_2432 2432 N/A SP6_2, SP3_2
GIl9_3072 3072 N/A SP4_2
GI10_3648 3648 N/A SP4_2

6 FBMF-STD-011



OHYSOICHEELZHEE(ZIRER)
GI11_4096 4096 N/A SP3_2
5.4.2 IFFT
Ols &5 AHIAE <t FFT AJle 8K & 16KE AtE8tCh. 32K FFT Alle &2
el B2t HKNEZ2 0ls &S MHIANAM ALEGHA RE= 8t 0ls 25
MEIAO AFZ2E FFT 3J1 (8K &2 16K)E ZeldsE ¥ FEYY =0 sL6tHH
ArZ = L.
543 2372
Ols &5 MHIAE ol 8 Jisg B2 85 Z20l= <HF 5-3> 2 20 <H
5-3> = &LN28 [1]2 85&0 Ji=E B35t 5, 0|8 Y& MHIAE <6 8K &
16K FFT DI JIgtel B2t =5 Z0l2 HEotAT <FE 5-3>0A AtE Jtsgt
25322 MIA JlE(v)g HIEHASH, A=s2E = = 2337242 N/AZ
HI|IE UL
<H 5-3> 0l &= MHIAE R B2t

Gl Pattern Duration in Samples 8KFFT 16K FFT

GI1_192 192 v 4

Gl2_384 384 4 4

GI3_512 512 4 4

Gl4_768 768 4 4

GI5_1024 |1024 4 4

Gl6_1536 1536 v v

GI7_2048 |2048 4 4

GI8_2432 |2432 N/A 4

GI9_3072 |3072 N/A v

Gl10_3648 |3648 N/A v

Gl11_4096 |4096 N/A v

FBMF-STD-011
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