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Preface

1. Purpose of Standard

The purpose of this standard is to provide the sender—receiver interface
specification of emergency wake—up alert service for Terrestrial Digital Multimedia
Broadcasting (T-DMB) in which the receiver can obtain emergency alert information
through its automatic wake—up even when it is not used for watching programs in a
stand-by state.

2. Summary of Contents

This standard defines the hierarchical message structure of the T-DMB emergency
wake—up alert broadcast service and the specification of the T-DMB emergency
wake—up alert transmission system.

The hierarchical message structure of the T-DMB emergency wake—up alert
broadcast service defined in this standard is composed of the following four layers:

® Emergency alert broadcast information layer

® Emergency alert broadcast information service layer
® fragmentation layer and service packet layer

® Transmission frame layer

The T-DMB emergency wake—up alert broadcast system defined in this standard has
the following three functional blocks:
® Transmission data generator
® Auxiliary data channel synthesizer
® RF transmitter
Among these, the transmission data generator has the following six functional sub-
blocks:
Wake—up alert signal generation and spreading sub—block
Channel coding and interleaving sub—block
Modulation sub—block
Signal spreading sub—block
Transmission frame multiplexing sub—block

Pulse shaping sub—-block

—-iv - NGB-STD-002
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3. Applicable fields of industry and its effect

This standard will contribute to the protection of people's lives and their properties
by enabling the delivery of emergency alert even when a T-DMB receiver is not used
for watching programs in a stand-by state and will help enlarge the related industry by
creating a new market for the T-DMB receivers capable of emergency wake—up alert.
4. Reference Standards (Recommendations)
4.1. International Standards (Recommendations)

None

4.2. Domestic Standards

None

5. Relationship to Reference Standards (Recommendations)

5.1. Relationship of Reference Standards

Not Applicable (NA)

5.2. Differences between Reference Standard(recommendation) and this Standard

Not Applicable (NA)

6. Statement of Intellectual Property Rights

IPRs related to the present document may have been declared to NGB. The
information pertaining to these IPRs, if any, is available on the NGB Website.

No guarantee can be given as to the existence of other IPRs not referenced on the
NGB website.

And, please make sure to check before applying the standard.
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7. Statement of Testing and Certification

7.1. Object of Testing and Certification

Yes

7.2. Standards of Testing and Certification

No. Future standardization is needed.

8. History of Standard

8.1. Change History

Edition Issued date Outline
. Established
The 1st edition 2013.11.26 NGBF-STD-002

8.2. Revisions

Not Applicable (NA)
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AEAS Automatic Emergency Alert Service

CAP Common Alerting Protocol

CC Convolutional Code

E-code Emergency code

EMC Emergency Message Channel

EWAS Emergence Wake—up Alert System

EWASC Emergency Wake—up Alert Service Channel (EWC+EMC)
EWASR Emergency Wake—up Alert Service Receiver
EWAST Emergency Wake—up Alert Service Transmitter
EWC Emergency Wake—up Channel

LFSR Linear Feedback Shift Register

MUX Multiplexer

NE-code Non—-Emergency code

OFDM Orthogonal Frequency Division Multiplexing

Pl Puncturing Index

RF Radio Frequency

RFU Reserved for Future Use

RS Reed-Solomon

SF Spreading Factor

SRRC Square—Root Raised Cosine

T-DMB Terrestrial Digital Multimedia Broadcasting
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T-DMB
MH|A
B S35 (Encoder)
Qr|e
or| 22— AMH[A > EX PN
2331 otare COFDM &7} pn nza
s | || oEse | ) wxs H[o|Ef > e |, =Ea
S — §§:,$ (Ensem- (Modula- 1 bV} i Co(rlljver— ﬁ‘;;\';
HlEl@ 22— MHA [ > Rsezga [ ble MUX) tor) ik ter)
=33 Yeleialy)
A
P T XS QIX] x| Lhub
Hoopg
(Encoder)
EPe A%
HAE Y > (Text)
L] N FEL
MH|[A & PSK
> :11|oIE1 ] etejayy [ §§$ > e |
yyg 7
Ha =
LTS
=3
; aze P 48 [
P axs [ e [T
ey A AS
(08 6-1) AA=sCX T-DMB MHE Sal AIAE (EWAST)
Metgssls HE20 MHHESAIAE2 ARZRH MY 22 MHASEEE L4SUA
MHESAHHIAE 28 HAIXIZ M&Ec6tD 0ed JHel MHIAE CHSSHE ofJl |Igh MY
SAHIAOOIE dd22 MHEEIELE T ots MHASZ AR, st & eSS Al
AO0IH AES0 Holtd HEZDE W QHCZIEE wdote MEZE 2 CIHCIER, ML
A HHIJINECZ SH6HD Us =AJIE 2dsg = JESE ol As 243 ZE HH
2 MUSSAHIAGOIES NE BH3 ASS HXSE WIS U (ASANS 95 2
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£, &S /e d5ZdY USsR, 85280 ot & =92 Z2eE=S ol & 2
i

A g8 ZHEZ ?’S%EP.
[=4] T

(08 6-2)= T-DMB AHlA MHEDN THUESMSE AN Les UsX MUHEs &S
ME (01 EWASC, Emergency Wake—up Alert Service Channel)2 &£4A T 22X S
HOl Z0ICH THLHESESASO A2 g J|2 ool &E(chip)l 8&5 5= T-DMB &la

Ol AIZE g9 J|2 Ctol OFDM M EZ(sample) F=IH£=2] ZBOl 1.024 Mchips/sOICt. &
98,304 ’;OE —_r“\"EIL SIS AMS Ol SA I A2 1 20IJF 96 msEA T-DMB S Al
T 20/t Sot0, T-DMB &4 Tl AlZtEe2 Ty SIISE 0 T-OMB 4l
SOl o™ M E%@ FI+E Soll sAEC. EWASCE NS4 AsI deDes
Emergency Wake—up Channel (0I& EWC)2F MHH2EMEIATIOIE N 8EE= Emergency
Message Channel (0|& EMC)Z RHECt EWCZ & SF=25622 EHOE‘BF&% ol ot Bt
20 A= 435 AMSIE MEED EMCZE 20IJF 1,792 &0 Iy SI| SAlMe
(Frame Sync)2t SF=2562 2 HEEAIE MEGIEH SAME Als, :laI_J SF=128Z <L &
ME TS SAME ASIF MSEC

— O

96ms = 76 OFDM symbols + 1 Null Symbol 96ms = 384 EWC codes  96ms = Frame Sync + &3l H 32bits + &3l 640bits (after RS encoding)
= (2048 + 504) x 76 + 2656 = 256 x 384 =1792 + (256 x (32 + 6(tail)) x 3/ 2) + (128 x 160x 2 / 2 x 4)
= 196608 OFDM samples = 98304 chips = 98304 chips

< 96ms: >

A
T-OMB

Null
2656

[ EMC }
FrameSync

I
A\

time

e ] [ [T [
(O™ 6-2) T-DMB & EWASC &4 T 2%

6.1. &85 &S ZE

EWASTOIA dd= As= T-DMB &AS 2t THE
EWASCE oH HEEE=E 430l EWASCE =41D|
E A0 U2=s EWCE MHESHSHOIHE 240 U2

6.2. NS 843 s% 24

EWC dls= MHtEE = FIHUIOIE I SE5H= B0l ot S=H0, MeHYS0ILt
SOHOIOIEI O MIBE X #E Hols SECUXN E=U. EWCs & IJIX

Ct. THHSE0AM S22 s 2435E XIAMGt=E E-code &% THH&E0l 0

OBl MIs8&Ed ASS €el= NE-c de ASCH T-OMB XsQA S =4Dl= T-
ODMB =& S2& F0IAL = &AL QIJtEl tHII(stand-by) &
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[
el
NE-code

sl
AHEH
e

| —
—

cC
I

241104 T

t= Al E-codedt
SOHIOIE D X

)
Ol IH,

=4

WTA__O_.
53N

o <
@
ol <F X0

M 500
W T o
T = 1=
= <
& ) 4
O IR
T
i ofl ol
6 WRO
ll X0/
rl oy
o S A
__|o._ U _||,_||,
4 s
o] & ©
oF or n0
% ﬂ@
[CIo
W - @H
il EE
Wo oy~ of
= o ny
— X0 S 1+
m 3| o_u 0
L
<t
ool D
ok w -7 oJ
_ W
%E+%
5™ oo
M%Mi
I I |
&%&i
D2u
50 2 Jy R o)
— I SA<H T+
= w

ok S o

NGBF-STD-002
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>
=
o
0
0f
fH
A
I
1
I
i
(T
Al
I
i

- . B B of #2 _ of #2 B o
REES TR EE) Ho|2E 0 2| elE Ho|2E 1 3| eld HolzE 0 by
0 O 1 Ol o o]
| | | |
| | | |
L Il Il |
[ &2 0 EE P &zl 0
f T N N
| I N \
! n "\ \
| [ i\ \
| I\ \
< 187 bytes oo\ v\ AN
Il L\ \
RS £357| 22 E= (188 bytes) [ RS £35)| 22 S= (188 bytes) P RS ¥57| 2 25 (188 bytes) | ...
r\ \Q\\ §¢¢\
| \\ \\ SO \\‘\\
| ~ < T~
s =2 == TPany YOX: S5 =2 = T Pamy JOX; S| =2 == T
RS 25J| £& EZ (204 bytes) fII@QYEZI‘W‘ RS £5J| £ £% (204 bytes) {16 bytes)l 47 RS £5J| £3 £= (204 bytes) i(Ieabvtes
| | |
| | |
Il Il |
204 bytes [ 204 bytes [ 204 bytes |
| | |
| | |
Il Il |
204 bytes [ 204 bytes [ 204 bytes |

X R bit3\ ~. T~ 7=
N\ ~So S~
RBl A B R B ] | 2] I I I
i i i i | i | | i | i | | | |
| | | | | | | | | | | | | | |
I I I I I I I I I I I I I I I
320 bits | 320bits | 320bits | 320bits | 320 bits | 320 bits | 320 bits | 320bits | 320bits | 320bits | 320 bits | 320 bits | 320 bits | 320 bits | 320 bits |
| | | | | | | | | | | | | | |
| | | | | | | | | | | | | | |
I I I I I I I I I I I I I I I
320 bits | 320bits | 320bits | 320bits | 320 bits | 320 bits | 320bits | 320bits | 320 bits | 320 bits | 320 bits | 320 bits | 320bits | 320bits [ 320 bits |
| | | | | | | | | | | | | | |
| | | | | | | | | | | | | | |
. I I 7 | 7 I | - I I 7 | I | I | I . | 7 I
symbols I symbols I symbols I symbols I symbols I symbols I symbols I symbols I svmboIs I svmbols I svmbols I svmbols I symbols I symbols I symbols I
| | | | | | | | i | i | | | |
| | | | | | | | | | | | | | |
=21 M7ZIXSF i (M72IXSF i (M72IXSF i (M72)XSF i (M72IXSF i (M72IXSF i (M72)XSF i (M72ZIXSF i IM )xar— i IM TXSF i 7 JXDI' i \M,/ bel— i (M72IXSF i JXSF i (M72IXSF i
=7 chip: I chips I chips I chips ke chips chips chip chip hip: ch chip: chips chips
| | | [
| | | [N
1 1 1

=) = TE
T chs SR 0 e R chs SR ez Mhes SAMY 2 fo‘

57 12y a2
Fr%}me Frame Frame
Sync Sync Sync

:I
|

SAZe R4 (MHIA D= = 1010 StUS HWHESTEEZRH ddd=s dSUA0l 2042 FR)
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EWC= Z0[Jt 25601 2& DEZ SitE s 245 AS)E BI=8oz2 MELH =

#XE =0 0l If EWCOt MEotes NsEde ds=T-DMB &ls gyt s

g 2A0IE Z= 42y 72t St & 384 H gtE MSEC (O8 6-4)= T-DMB

AS2 EWC &S AZES R4S LIEHHLH
< 96ms: 7

Null T-DMB #0 T-DMB #1 . o o T-DMB #75
2656 samples 2552 samples 2552 samples 2552 samples

EWC #0 | EWC #1 | EWC #2 | EWC #3 | EWC #4 | EWC #5 | EWC #6 | EWC #7 | EWC #8 | EWC #9 [EWC #10 |EWC #11|EWC #12|EWC #13| EWC #14 |EWC #15 o o o EWC #91 [EWC #92| EWC #93 | EWC #94 | EWC #95

256 chips|256 chips|256 chips|256 chips|256 chips 256 chips|256 chips|256 chips|256 chips|256 chips|256 chips|256 chips|256 chips|256 chips|256 chips|256 chips 256 chips |256 chips|256 chips|256 chips|256 chips
(08 6-4) T-DMB &S E JIE2Z & EWC &SS9 A2tES RHEE

EWCZ2= MHHESS A8t E-codel 2IHHIOIE MHIAE 2?18 NE-code & otLtJt
SEE = ULH, MHES0ILE RIHAI0IE MHIADJE MZBEIX #E = EWC A3t
SELA @
6.3.1.1 HXL

EWCe X& Zd3t ASE= BPSK BHX 4S5 HEGHH, B A0 e da=9
HE HZ2 (0% 6-13)2 2Lt ANsg48s As= (08 6-135) 00 HYol= A=22
BISGtH MEotl) BPSK BHE HAlS MEotlH, HA ZA0 e da4&2 HIE e
2 (1% 6-135)2t 2Lk

A
Im
1 0
—@ o
Re
(0% 6-5) BPSK 81X HA4% % HIE e

6.3.1.2. EWC 2 CHE &Hat

EWCS BX&E Asl HEL= sanE= 201t 256010, MHEESn SLOHHO0IH
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A

s

H Sl 200 M2 TOE

0

MEIAO

Ct.

= GIoIE G
X+ P+ 0+ X +10] 12

MBIA Al EWCE Sof 8

Lpgb
Lo o

XH
(02 6-136)

KAEHSRH

ol a(x)

(0, 0, 0, 0, 0, 0, O,

m-sequence {c,},

MA G =

LFSREZFH A4

ol
—

1)

0

otod (08 6-5)2 BPSKHZE AE

(T

(T

(T

NN N

32)

ol
—

X+ X0+ X0+ X+

(02 6-6) m—sequence MEEZ2E9| 0 (g(x)

SIHEIOIE MHIAE® EWC EADE (NE-code)

6.3.1.2.2.

(0e 6-136)1t

P+ X+ +101D D201 Z9 AZE YXAEHEH (0, 0,

0,0,0,0,0,1) LFSREZEH MAHELZ = m-sequenceZ £H

A A B AIRA {c}, n=0,1,2,-

BPSK &

| —
—

NE-code

SIHHIOIH MHIA Al EWCZ Bt=

KASAMI Al & A

Mt

‘0’(zero) Hl

¢}
X0

= (]

A

EE

= Ol

,2549]

i0J

010

i

™
<]
o

o)
00
Rr
i
Ki

I

=]

44

6.3.2. S HSUOIE

E

FZLFH

AH A
S

MHBIAOIOIE &

Mtes

—
—

io

Al

]

i

(o
iof

<J
0

-

10

—_

JJ

40
e
0

-

10

—_

]

o)
040
Rr

ol
wor
ok

K4
il

o0

_

oJ

ok

00
™

5]
=

HIoOIEHAEE0 T

—
—

HE g

i
KA

ol

H
2
0

0l
Al

st

9 £J18 ®I| 2
Mg, 212 T

| Al EHOI
o=

oll Cf

Qlo
= =

NEEYe

(Frame Sync)2t

0l

A

10

J
K

<0

=
[=)

S

A E

=
=)

J

=
=]

o
[==]

o

H

oJ
__Io_

<J
x|_.._

HEHOZ 0l0A

uln

Hl
vl
A0

)
0

]
=

<
0

0

o

<
Rr

Ot

o]
il
m

<J
0

<0
10

—_

JJ

ok

Ik

%0

oll

—_

JJ

<0
<0

oltiE H&S8tCh..

S

Sl

I
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giel 22 S2E2 AMs4d0l 2D =0 A2 OE 85 #H01 A0
6.3.2.1 MEDZY & oIS

MeEE SAMES 32, Ols=4 HEIIS0AH JIE2 T-OMB MHEIAEC O A
2 g9 2™ MHEES MHIAE Moz MBI I ot (28 6-7)2b 20
HAEFS2 A2 QeI S HEetth. d&60 SaMES 0= 1 HWE0l et
2% 8560 SATHE0N Ol ==dlt=s MHEs SAXHE2 XMelol &l5ol BHEE
2 Q00 StI22 22 L R eleeldnt 22 25 (outer code)E HEGHA &£ (O
gl 6-8)1 20| LR S0 AtEot= Ul R=1/32 X2 S8 HESHL

EMC RS encoder Outer Convolutional Inner
MZnpZl interleaver encoder interleaver

(08 6-7) MHHLES SATH

2 OIF{g|el gtaAl

= =

ﬂJ_lI
o
{0
ron
ﬂJ_L
}0||
ton

EMC Convolutional
Mg encoder

(08 6-8) &5 SalHEE <

¥
;|=|
o
!
fol
ol
0
>

S= MBS0 A2 220, T-DMBRt S &t
(204, 188, t=8) &= & & RS —'?’—i(shortened systematic RS code)E £Ct

Iy Y HESLZ2RH F=UHA= 2019t 187 HIOIEQ!
HEM2 20l RS 2512 {8t SJ| HIOIE(Sync byte) 0x472 &0t (28 6-9)1t
20l 4.

Sync Byte .
Ox47 &zl (187 bytes)

Ct= RS (204,188, t=8) 23 &=
M, 212t°] 188 HIOIE Z0l12 &

204 HIOIE Z0I2 2E20HE &5

4

XX RS (255,239, t=8) RS2RH E=& A=
(SD| HIOIE 0x47 Z&HOIl CHal (2™ 6 =
C

o Je

A
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FHULSHEELIHEIZ(ZSRES)
Sync Byte A Parity word

(12 6-10) RS £57| =

X RS Bso 82&s M4 CE4A(code  generator  polynomial)2
9= A (A2 . (x+A°),  A=20I0, EZE MM Ct&Al(field generator
polynomial)2 p(x)=xX+xX"+xX+X¥+10ICt. &= RS £5& 188 HIOIE 2012 &= 20
51 BIOIEQl 0x00= &latd 2E&A RS (255, 239, t=8) £5J|€ Sutst £, 0x00 gt
£ JHNle XX RS £3J| &2 A 51 HIOIEE el LIHAI 204 HIOIE
go2M PEE = ULH

g ¢

E=2 =
= =

AJI0A HIEH 5301 29

Asts gole 2% CHZIHE RS
S3IIE HE dSHANS HELMH, T-ODMB2t =8+ 2IE2|E %OIDP 201 A Ht
OlE &2l 2lE el (convolutional byte-wise interleaver)Ol [t ==4&1012 [
OlHZIHE (0" 6-11) &2 PXE 2A=Ch

=]
2 0
o

_ 1 ‘\\ / 5§
1 b)te per Ij \ 1 byte per] )
i

." 2 [ TR Y
-- = N

.L{ ‘ ‘m”| }_U:H Wl =11,
o

FIFO shift register / Outer Interleaver Outer Deinterleaver

Sync byte always passes through branch 0

(08 6-11) 22 QlH2IH 2 28 CloH2H HEs'

2 AMAEO UWE fS2= dd CHEA0l (183, 171, 145)Q RS E 1/39 24 7

! Digital Audio Broadcasting (DAB); Data Broadcasting — MPEG-2 TS Streaming, ETSI
TS 102 427 V1.1.1, July 2005
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A= X (puncturing)

Ll

£ 2235 (mother code)Z ot 1

of

(02 6-12)°] AIZE Y XA

Ct.

P

5
==

=

o=z

It D1 &0 0

(0]
o= S0l= 6 JHe GOl HIE(dummy bit) ‘0'S

B HIEQ! apdt

N

=]

| BIEJE 230101
LATIH AIZE HXIAHS A 25 H(all-zero)0l

}

J
6 JHel 0l HIE

=
-

=
=}

&l H,

== etlh

cC
I

Ab= el HIE(tail bit)

Xo,i

Xy

Xy

AN
%

LV | LV

L

U/

Iy

o
U

LV

SO

L

a; — ¢
[ 2

tII

104
10{
Jijg

(08 6-12) Z

B
)
ol
iof

Ik

o

o

=
S

P

A

= =
PESE

ol
—

/=32HIE0IH, R=1/3

ZEHIEZS 20l=
ol 10l CHet

sl <

b
(18 HIE)MHX =

==
S

1
Al

ol
elll
W

fir
Kl

0y
iof

=
e

21 M
=0

&

E=L0

g otk

2|
S

g
S

114 HIECL}.

=
=)

ot

F

=]
[=]

H
%0

J

Al
<0

)
5

an
Kl
ol
s
=

0
Kl

)
10J

i0J

Rr
ol
0
=
=0
oF

101
iof
IF
O

0l
Wl

H

0
£ Zofetth.

019t F320xR HIEZ HollAH, 25 F==0

21
=

2

=)

2l = (logical frame)

H

$0

A
4

o)

of

Kl

Ll

_

w

ol

Ik

A

o 2R CIHeIH = HIESUAM SI| HHOIE(0x47)

1

o

iof
g

1
I

EtOIY SJI10t 2 R6HH,

dEo

EfOIY SJ1%

<0

<J

(HO

ol

A
1

<J

A
e

o
&

Cll
ulr
o

So SJ| H0IEE Ol
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6.3.2.1.3.1. CCR=1/2 RE?2

CC R=1/2 2EUANE 8 SAZYY 22 S MHHS SAHES SotH S 640
HIEQl H2Jt 160 HIEHN 4 2222 LIFO MSECH 222 160 BIELQ HE HIE
g 20 st R=1/3 RS2 &3 250 5 498 HIEOIH, 0l HIEE2 =&
2 H=E 24 HIEXN T 20 el AE == UG A 18 HIES W2l HIESZ LG
0= A8 e AE 83 1 01F2 12 JHel AE 250 UoiMeE 22 <E 6-1>
o R=1/21t R=8/1501 HYot= B IHEOl HEZECH 2 ME 252 (A1) B bl
E(~0,1,2,--,28)= <E 6-1>0 H2E v, 20l et ChSak 201 Melet

® ,=00/H ol HIEE N&olK €S
e ,=10l1H oid HIEE &d&5
<H 6-1>EMCS MEI2S A B WME (CCR=1/2 25)
258 (R) (vo i Vo == Wog)
1/2 (110110110110110110110110)
8/15 (110110110110110110110100)

2M 25 £ HEZS W2l HIESH e BHE HE=2 (110110110110
1101102 8&sttt
6.3.2.1.3.2. CCR=4/5 &8

CC R=4/5 RElM= & SalZge 72t S HUHES SAHLEE Sot S
1,024 HIES| HED}t 256 HIEH 4 2522 UA0 dSECH 2229 256 HIES &
2 HIEZ 280l e R=1/3 2232 =38 £50H= 5 786 HIEOIDH, 0| HIEZE2
TXHCZ HEE 24 HIEA T 322 ME =510 LHHAXAlI 18 BIES Wel HIEE=
LIEICH O & & 20 JHe AE €20 1 0159 12 e AE 220 UaolMde 22
<H 6-2>°| R=8/1014t R=8/90il diYolt= B IHEIOl HEESCH 2 AE =52 (A1)
HIH HIE(F0,1,2,-,23)E <E 6-2>0 =

- o4
1o
il
X
N
2
a
o
a
il
SR
my J
=
bl
o
il
[m)

F

|
® =00/ old HIEE &HE6HX

+

o
o =10/ olE HIEE 8EE

I

> DAB (Digital Audio Broadcasting) && R 2 (Radio Broadcasting Systems. Digital Audio

Broadcasting (DAB) to Mobile, Portable and Fixed Receivers, ETSI EN 300 401 V1.4.1, June

2006)2| Protection Level 3-A0ll =ol= 222!,
® DAB M& 3249 Protection Level 4-B0l Tots =9,
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<H 6-2>EMCo &dsIH3ls 7

ro

RhAICH &

FH

AT XTI ~ (=

HXY2 IHE (CC R=4/5 2E)

252 (R) (o Wi Vo o Voo)
8/10 (110100100100110100100100)
8/9 (110100100100100100100100)

2M 25 £ HEZS Wl HIESH CHe BHE HE=2 (110110110110
110110)2 HE6HCH
6.3.2.1.4. LS olgeled

Holg wmg=s eldst S8 S A0l &5 H2H0l U= = IXNEZ =4
=2 s 5= 28 U= FHCH OIE S0, AlZ2H0l et ®AS| Hol= HOoIY
HEo 22 MLl AEHIF Lt AWM =4 Al S AXE HOIHES0l SAIM &
a= A =0 Olgdst 28 2LE= 2 252 FE0H)| HHARE=Z ME DY &
WE A MSHAIZICH etdM 8&C= OoleH &MH 28 Saol &S Glolel A0l
a2 0lxle ME S4H0| A2T)F H0, HA HdstH LIEILHESE oI el8 D=
2 HZEol0F Sl 2 AIA”EUM &Zdle WR 2H2HE=E T-DMB2l AlZ2t CIH2IH
(time interleaver) Ol Ct.

MSIH20 H2e A4 25310|9 &2 250 20/JF 320 HIEQ =2 Ty et
Az 2=, AW =2 Zd e MM HEE b, ~=0,1,2,--,0, ~0,1,---,3192 H
S5, LIS OIE2IH =2 HIES ¢ /= o b 2 ZOACH WIIAN =2 T 2
0l M2 M=320010H, re <= >t 20l FHANE2Z2 R 2HelHel elfgeld 20|
= 384 msJt €l L.

<H 6-3> WE elHaIHMAS £t rat /o

mod(/, 16) | /(r,))
0 r
1 8
2 4
3 12
4 2
5 ~10
6 6
7 14
8 1
9 9
10 5
11 ~13
12 =3
13 11
14 =7
15 ~15

18
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_>'|_|
x
=
s
0
i
A
e
1
b
i
W
AD
i
)

6.3.2.2 HXE
EMCE ESdl d&EsE HEZEZ2 (02 6-133)2% 22 HAAEe HIE s 2=
QPSK B1X gtAlg MZs6HCH, Jelld EMC SA Ty Dy AsI| SAHE e
ol= Al P2t Sot2 (O 6-13)2 00'0 ciEol= A== &HEHH
Im
100 ® 00
Re
11 @ ® 01
(02 6-13) QPSK HX MAE L HIE
6.3.2.3 EMC AlS EHate
MUt SAIASE 2 JIES T-DMB &S0 EWCE Soff MEE= HIOIEH2 EMCE &
of 8&C= OIOIEE 22 HHEEASH AMSE Mol THtetsS &t EMCO e &
MOl HE2E M, 8SHES 8SIHAN ot HEQ =4, MELEss, olgeld A
2 08 S99 e K =SHUHA A2 C2)] 20 M2 C2 20|12 U= SAt3C
E AISStC.
6.3.2.3.1. EMC &S0 SAMME 2202 &AL
EMCZ d&EH= ES0HU oldesE MACEA0l (08 6-136)10 &2 MACHEHA]
0l gl)=xX2+X+x°+xX*+1010 =D|30| =2 0, 1)

’

ANZE HXAHEH (0, 0, 0, 0, 0, 0,
LFSREFE MHLT = m-sequenceZ2FEf MAHSH KASAMI AlI2A HEWNM & HEH A
AA {c,}, 7=0,1,2,---,254°] Z0ll ‘0'(zero) HIEE RE0W MAHGIH BPSK HEXE H&

Olcdet & TEE ALEot0 EMC &&a0 SaligE 2+e] B &l CH & =tk

Joo
>
ol

tol
i
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NS SEZEZHEIF(IEEE)
QPSK modulated Spread-spectrum
EMC symbols EMC symbols
!/ Re ¥ Re
L Im Im
BPSK
Spreading code
(08 6-14) EMC U &AL
6.3.2.3.2 EMC THZs SAME F#242 &t
EMC MUsS SAME 2242 2+ Bl 82X 420 UolAd= EMC 8&50lE S
MEE =HMDES A 128 HIE, B B BHX =20 oAM= EMC &S0l 4
HEE S$MDES] LKA 128 HIEZ PHE SHADEESE AFESHH (32 6-14)10F 20|
CH < & AFSHCE
(O% 6-15)= EWCS EMCS HEOIEH SAME X MUHS SAXHE 0 s =t
Fs HE PAsS HEgH2=Z T AIg AH0ICH
EWC
E-code or NE-code (256 chips) E-code or NE-code (256 chips)
EMC HE&38lH S4xE
M&3|0 SAKH S SALAE (256 chips) &3 SUMNEE =B E (256 chips)
H&EE SUME HE HE #k &S SUME HE HE #ky+1
EMC Mt SRS
B E AL RISATLS (256 chips) MEHE S L&A (256 chips)
s SUME HE dE | MHES SUME Hx dE | HHES SUNE Mz A2 | HES SUME Bz d=
#k, #k,+1 #k,+2 #k,+3
(08 6-15) k&4 EHOIY HE S
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6.3.2.4 EMC &4 Zge 74

EMC &4 T2 T4 s SAME, 850 SAME, MuHEs SAMES
sXECZ HESIW REEMH, & Z20/= 98,304&0ICH 0 5 Zde s3I SdMgE=
=48I0 S8 IO AE EOlYS ZEot)| et DEE IHES MS2ZA, 6.3.2.5
HUA JlzE B82S A2 (long code masking)ll LEHUH A= (08 6-13)2 AT
= 000l dHYdt= QPSK AIZ0| 1,792&8 S0t Bt MEEICH WMetA, 6.3.2.520A
=g ¥23 222 T4 s3I SA4ME F22H0 UHolMeE et 2 X Z0HH,
LIH Xl 8E6IH SAMED HHES SAIME 2240 UGolMe= HSEEAE QPSK &
72t 2t Mot ?Ig HAZALZ2 X Z 6T
6.3.2.5. HLS3CE 022 (Long code masking)

[Hoistatel MEEIH SAWED HHLE SAHE ASE THY SI| SaAHE A
O =
o

S &M Z0IJF 98,304 HIEQ HES(long code)2t SN &

S A2 (long
code masking)EICt. H2S= MACHEAI0| gx)=x"+x"+1 (20]: 2" - 1 = 131,071)0|
1 FJ|3H0] 21F2 AIZE HIXNAHSEH (0,0,1,0,1,0,0,1,1,1,0,0,1,0,0,0, 1)
2l m-sequencel #H 98,304 HIEZ RAELCH ER2S MAI= 0 S4& Z 0l Al

o O
A= =200 =gt 3R3 d4II0N dd8tHes R €8 A3 (08

-16)2F 20| =l &lCh.

Unmasked Long-code masked
EMC symbols EMC symbols

/ \ / \
\ \
, ,

' Re = ¥ Re
! \

/ | | €\

' ' H [l

1 N 1 N

H % H
| |
I ! ' '
i i
g [ ' |
' ' ! 1
' ) ! 1
. '
\ ! [ h
' i ! 1
\ \
\ I ' N !
CIm - > > Im
\ h \ ’
\ h Y ’
N / N ’

BPSK

Long code

(1% 6-16) Long code masking

6.3.3. SK 2 e USsF

EWCE Salil dE&&e &

£= NE-code 2 ® & W &=, & ZE2 A& Al

ol
ro
m
<
@)
U
O
%
I
uo
0



T S| AlSO AIE AIEO =0 CStCt. EWC AlS 2 EMC 4l
=81(4 dB)= CioH&lCH

o
=

Htgs EE= A= o

1o
Ok
s
IH
&L
0°
o
n
=
Ok
1A
10
al

n

A
P

o

o

X~
EWCSe EMC ¢tls E&E= SAI0 SHetlh.

SATYY =S =2 AS9 A2 JHEEEsE 22T H(roll-off factor)Jt
0.52! SRRC(Square—Root Raised Cosine) ZE 0l 2o ZEA HAE=CH SRRC EES
OlMAOl I 29 MY = OIS 20

(
1' |f|<fchlp
_)J 1 1 2|f1 fcmp
H(f) =1 |=+=sin[m|1- , <Ifl<+ fcth
2 2 fchip
L 0, |f|> fchlp
OIIM fpp=1.024 MHzOICE (O 6-17)= 0l&&Ql SRRC “'EﬁQI Flts 29 E4
2 T AIst H0ICH.
THE)|
' > f
0 256 kHz 768 kHz

(12 6-17) EWAS ZA A& ZH

Jm

M
(=]

6.4. R2IOIOIH MY S48

SIHHIOIH MWE SH=R0AM=E T-DMB &lS% EWASCZ NMEE = MHHESHSE
& b=, T-OMB Ziol E(Null) &= 2
= EHOIYOl EWASC S4Zd e 2y sIdse H® HE & EHOI

NGBF-STD-002



>
=
o
o
Ok
tH
A
H
1
b

=
T'__(

1
Rl

2F)
ds IF=0 F ASE €& MEHIE JIHNESE HerCh
AMSOl AlZEESE D2 =0l E(chip)l Z20l= T-DMB Als9| Al2t¥S D
21019 2 HHQl 0.9765625 ps@A = 1,024 &0l S=EC.
EMC & EWC &2 dE2 242 852 480tH, &8 2 AdlA &30 et HE
P

Jtsotlh (Ex. EMC S&&&: T-DMB HHl -15 dB, EWC &&&&: T-DMB UiHl -19
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ANHLSEEZIHEF(I2EF)

XA HEIDICIO S (DMB) XIsSQIXl JHters HHIA
(Terrestrial Digital Multimedia Broadcasting (DMB) Emergency Wake—up
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Tel : 02-568-3556, Fax : 02-568-3557
http://www.nextb.or.kr/
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