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ABSTRACT

We have implemented the trial service for digital television
broadcasting in the frequency bands of 14, 15 and 16 in korea. We
verified performance on service multiplex transport and RF
transmission of the systems from the test results we proposed the
requirements of technical parameters for digital television

broadcasting service.
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2-11. (ITU-T H.2220 )

i 0 i are indices to bytes in the Trangport Sream. The firgd byte has index O.
j is an index to access units in the elementary dreams.

k, k', k" are indices to presentation units in the elementary sreams.

n is an index to the elementary greams.

p is an index to Trangport Sream packets in the Transport Stream.

t(i) indicates the time in seconds a which the i-th byte of the Trangport Sream enters
the sysem target decoder. The value t(0) is an arbitrary condant.

PCR(i) is the time encoded in the PCR field measured in units of the period of the 27
MHz gydem clock where i is the byte index of the final byte of the
program_clock_reference base field.

A.() is thej-th access unit in elementary dream n. A.(j) is indexed in decoding order.

td() is the decoding time, measured in seconds, in the system target decoder of the
j-th access unit in elementary gream n.

P.(k) is the k-th presentation unit in elementary sream n. P.(k) results from decoding
A.(). P.(k) is indexed in presentation order.

tp.(k) is the presentation time, measured in seconds, in the sygem target decoder of the
k-th presentation unit in elementary gream n.

t is time measured in seconds.

F.(t) is the fullness, measured in bytes, of the sysdem target decoder input buffer for
elementary dream n a time t.

B. is the main buffer for elementary dream n. It is present only for audio elementary
dreams.



BS is the sze of buffer, B., measured in bytes.

B.. is the main buffer in the sysem target decoder for sysgem information for the
program that is in the process of being decoded.

BS,. is the sze of B,., measured in bytes.

MB. is the multiplexing buffer, for elementary dream n. It is present only for video
elementary dreams.

MBS is the sze of MB., measured in bytes.

EB. is the dementary dream buffer for eementary dream n. It is present only for
video dementary dgreams.

EBS is the sze of the dementary stream buffer EB., measured in bytes.

TBs. is the trangort buffer for sysem information for the program that is in the
process of being decoded.

TBS,. is the sze of TBs,, measured in bytes.

TB. is the trangort buffer for elementary sream n.

TBS is the sze of TB., measured in bytes.

Ds. is the decoder for sysem information in Program Sream n.
D. is the decoder for elementary stream n.

O. is the re-order buffer for video elementary stream n.

R, is the rae a which data are removed from Bs,..

Rx. is the rate a which data are removed from TB..

Rbx. is the rate a which PES packet payload data are removed from MB. when the
leak method is used. Defined only for video elementary streams.

Rbx.() is the rate a which PES packet payload data are removed from MB. when the
vbv_delay method is used. Defined only for video dementary dreams.

Rxys The rate a which daa are removed from TB,..
R.. The video elementary dream rae coded in a sequence header.

T-STD TS stream T-STD

PCR
PCR

PCR

T-STD
MPEG-2

2IMHz
MPEG- 1 PCR_base PCR_extension
2/IMHz+ 810Hz (+ 0.003%)
, 1 0.075Hz
1 2IMHz 360M Hz

PCR



MPEG- 2 PCR + 500ns
PCR

transport_rate

PCR 2IMHz
. PCR MPEG-1 base 33bits
(extension) 9bits 6bits
48bits (6byte) . PCR
system_clock_frequency
sampling_clock_frequency (0.0037nsec) PCR
0 (0.0037nsec)* (42bits
)=162890.4
DTS STD

1/ 300 (=33hits)
PTS (presentation)
1/ 300 (=33hits)
PCR, SCR, ESCR, DTS, PTS

MPEG- 2

ON

PCR 0.1 , SCR/IESCR/PTSDTS 0.7 , PSI
0.7
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Farameter
PsIl OK oK oK 2HF R
PAT | ORK PAT . OK FPAT : OK
PMT  OK FMT:OK FMT  OK
Timing PCR | OF{P0ms) FOR | OE(35me) PCR | OFA45~T0ma) PEOH
FTE: 21~48me FTS  14~96msa PTS | 10~%0me
PCR{j}: -50 ~50mi PORE): -156~121n8 PORIj) - -VE~DRime
Video : OK Videa - OK Video : OFF -
T-5TD Audio : U'F Audio : OFF Awdio - O0F R
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Syntax
St‘.llﬂp Audio error OR ot OK © Stream ¥ H
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& H

« C Stream & H B &
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3-2. 2

Stream
A B C 1] [}
Parameter
P5l O oK oK FERUE
PAT [T PAT 135me PAT 14%me PAT: 25 S 1#
FMT : <4DFms PMT ; <400ma FMT - <145me FMT ;a8
Timing PORE COE(Sms) PCR - DE{32-X3imas} PCR  OE(2%~34me) PCR : OK
PTS :dl ® 5 PTS : &t ®3A PTS: &t M8 PTS: A &t &e
PCRA{j}--43 =55mn PCR(j1:-125-130ns PCR(): -B9=116na PCR jitber @ 0K
. Vides | DK Video | MB{D/F) Vides | DK Videe - B & T
I-5TD Audio : OE Awdie : OUF Audio : OHF Andie ' B EH
PES DK (3 TS pilvakedaty fog C Stream T H
Syntax
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O Mot (VK [T B Stream & M
& #
9 T B Stream B HS EH G B H
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PAT | <Tdms PAT 1400 e AT 13dme PAT B9 Wl
FMT : <35%ms PMT ; <400ma FMT - <134dme PMT: OK
Timing PORE COE(Sme) PCR - DEA{32-X3ims} PCR : OK(2%~34me) PCR: OK
PTS: 33.333ms PTS :31.36Tms PTS : 3% 367 ms PTE - OK
PCRAj}--53T =4 Tmn PCE(j1:-135-121ns PCR(j): -99-90ns PCR jitber @ 0K
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1) : 1999.12.22 23
2) : KBS
3) TS

1) ('99.12.22 14:00 17:30)

- (Adherent) 3 (KBS, MBC, SBS) 0

2) 1991223 10:30 15:00

- PCR , PS|
30MB

PTSYDTS ,T-STD

T-STD
(PTS/DTS) T-STD

- PSI

PSI (PAT/PMT)

- Stream-A:

1) AC-3 : 44.1kHz, 512kbps, 32

2) PTSDTS ( 2 3 10 )
- Stream-C:

1) B (picture) PTS/DTS

2) AC-3 num channds=0xF ( )



3-4.

Stream-A | Stream-B Stream-C
O X O
TS PS| 1 PMT / program OK OK OK
data_ _dignment_descri
i OK OK OK
ptar (dignment_type = x(2)
PAT 100 ms 102 ms 135 ms 145 ms
PMT 400 ms 405 ms 400 ms 145 ms
PCR o
na spedfied, but 100 ms 90 ms 32~33 ms 29~34 ms
PTS/DTS oK (PTS
video : every access unit coding 33.367 ms(OK) | 33.367 ms(OK)
)
Adherent - 25~+25 ? -80~+110
PCR
MT S215 -43~+55 ns | - 125 ~ +130 ns| -89 ~ +116 ns
(500 ns
) 20 avg/39
WG 44/ 102 31Y70
peak
OK
TB/MB |oveflow check OK MB Overflow
Buffer Ov(W-G)
B/EB Video (underflon/ overflow) OK OK OK
Audio (overflon underflow) OK Overflow Overflow
PES scrambling_contrd =00 OK OK OK
ESCR flag=0 OK OK OK
ES rae flag=0 OK OK OK
PES CRC flag=0 OK OK OK
PES private data flag=0 -
PES pack_header fidd flag=0 ; ; 1
program_packel_seguence cau
nter_flag=0
P-STD buffer_flag=0 - - 0
PES packet_length=0 OK OK OK
data dignment_indicator=1 OK OK OK
stream id = xBD OK OK OK
Stream generation Adherent S-station, Analysis  Adherert S-station MTS215, WG
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4-3. DTV
1 | )
2 | )
3 | )
4 ( )
S )
‘ 6 )
(9811 7 )
(‘908.1) |5, ) -
MPEG-2 ISQIEC 13818- 1 I
8 )
9 )
10 ( )
o DTV
- ISO/IEC IS 13818-1, International Standard
(1994), M PEG-2 Systems.
- ISO/IEC IS 13818-2, International Standard
, (1994), M PEG-2 Video.
('98.11) ( )(98.11, ATSC Document A/52, Digital Audio
) Compression (A C-3) Standard, 20 Dec 95
ATSC Document A/53, ATSC Digital
Television Standard with Amendment N o.
1 (16 Mar 00), 16 Sep 95
1) (‘97.5.24)
1997- 29 29 28 2
14 2
(
) (
)
1 , 2 , 3
4 , b



2)

4-4,
% 3 ’ Y
(‘96. 12. 10)
9 3 (‘82. 12. 31) -2
)] , 16 2]
4,
1
1- 1 39
1-2 3, 36
1- 3 16
1- 4 5
1-5 74
2
2- 1 36 , 40
46
3 130
4 TV , 1995- 102
5 TV 1996- 100
2) 4. ( )
1.
5mVv/ - 10v/ (1OMAGNIFIER)
5/ -05 1/
: DC-50MHz
2. :CH1 - CH13
TV Sweep Signal :
1 75 ohm
MARKER : EXT
3. Pattern : ,
Generator (NT.S.C), (5, 10 Step )
Bar Subcarrier On- Off
: WVpp (75 ohm)
A P L :0- 90%
4, NT.SC : DC DP Vector
Vector . 75 ohm
Scope 4+ 15
T+ 10%
: Vector = 25
5. :
120 - 120dB




3)

: ('96.12.10, )"
4-5.
0 -
0 -
o]
oTV
oTV :
4)
(6MH2z)
(BMH2z)
RF
(transmission) (multiplex and
transport)
4- 6. TV
0 -
o] - -1SO/IEC 13818- 1,
- -ATSC A 53




5) DTV

FCC
ATSC . RF DTV
4-7. RF DTV ()
1. 8-VSB 0
( ‘RFA300) - ( )

- SIN ( EVM)

2. o]
: 2.5kwW
: 5%
3. o]
: 20 120dB
4, o]
12
4- 8.
1.
o]
5 o] :
' -1SO/IEC 13818- 1,
( : ) -ATSC A53




1 ()
« , )
C ) C )
(6MHZz) : ; ;
, TSIPES
1) ISO/IEC ATSC
5-1.
Timing PAT 100 ms ‘%5, A/53 Annex C P33
PMT 400 ms '%, A3 Amex CP.38
PCR 100 ms '%6, ISO'IEC 13818- 1
(or SCR 700ms ) Annex D (hat form)
PCR + 500ns '%6, ISO'IEC 13818- 1
p.12
Multiplex Jitter |4 ms '%, ISOIEC 13818-1
Annex D (nhat farm)
PTS/DTS video : every access unit ‘%5, A/53 Annex C P39
TS PSI 1 PMT / program ‘%, A/53 Annex C
Syntax data_ _alignment_descriptor
(alignment_type = 0x02)
Buffer TB/MB overflow check ‘9%, A/53 Annex C
status B/EB Video (underflow/ overflow) and
Audio (overflow/underflow) '%, ISQ/IEC 13818-1
(24.2.3 Buffering)
PES PES scrambling_contrd =00 '95, A/53 Annex C
syntax ESCR_flag=0 ( )
ES rate flag=0
PES_CRC flag=0
PES private data flag=0
pack_header field flag=0
program_packet_sequence_count
er_flag=0
P- ST D_buffer_flag=0
PES packet length=0
data dignment_indicator=1
stream_id = OxBD




- PSI : Program Specffic Information (4 )
1) Program Association Table (PAT), 2) TS Program Map Table (PMT)
3) Network Information Table (NIT), 4) Conditional Access Table (CAT)
- PSIP : Program and System Information Protocol
- PCR : Program Clock Reference
- DTS : Decoding Time Stamp (PTS : Presentation Time Stamp)
- PES : Packetized Elementary Stream
- TS : Transport Stream
- TB. is the transport buffer for elementary stream n.
- MB. is the multiplexing buffer, for elementary stream n. K is present only for video elementary
streams.
- B. is the main buffer for elementary stream n. I is present only for audio elementary streams.
- EB. is the elementary stream buffer for elementary stream n. Ik is present only for video

elementary streams.

2) ATSC (PSIP STD Model)5)
EIT, ETT PSIP
PID PSIP
, EIT-0 500ms

5-2. STT, MGT, VCT, RRT

STT MGT VCT RRT
Cycle time (ms) 1000 150 400 60000

5-3. PSIP Packet Stream

PID base PID EIT_PID ETT_PID
Rate (bps) 250,000 250,000 250,000
- STD : System Target Decoder, - ET : Event Information Table
- ETT : Extended Text Table, - PID : Packet Identifier
- STT : System Time Table, - MGT : Master Guide Table
- VCT : Virtual Channel Table, - RRT : Rating Region Table

5) Program and System Information Protocol for Terrestrial Broadcast and Cable (AT SC
A/65 Doc. '99.12.17)



RF
RF (SG1)

(FCC) (AT SC)

5-4. RF
() ()
DTV-to-DTV* 10HZ _ATSC DocA/64
. NTSC-to-DTV+ IKHz -ATSC Doc A/64 + 1ppm .5 -35Hz
(o8| (Offset ) | DTV-into-NTSC -CFR § 73622
1+ 3Hz
Fsymz 2.79ppm -ATSC DocA/64 - Fsymz 2.79ppm -
6MHz -CFR § 73682 6MHz 6MHz -
20mwW 2mw
- 60dB -CFR § 73687 -61 -60 (dB)
60dB 60dB
+ 5% -ATSC DocA/64 + 5% + 5%
-47@+ 35MHz -47@+ 35MHz -51@ 35MHz
-110@+ 9MHz -CFR § 73622 -110@+ 9MHz -110@x VHz
( )
27dB -ATSC DocA/64 27dB 27dB 32 36 (dB)
EVI) @ ) 17 26 (%)
(EQ : off)
- 104dB @20kH | - 104dB @20kHz - 106
- 104dBc/ Hz@20kH z -ATSC DocA/64 2 -124 (dB)
6.3dB
Peak/Average 9 - -
g 6.3dB (99.9%) ATSC DocA/54 (99.9%) 59 6 (dB)
- - - + 05dB - 017 025 (dB)
- - - + 50ns - 18 48 (ns)
- - - - 024 029 (dB)
- - - - 16 24 (deg)

: TU-R 6)




1. DTV

1)
5-5. TV
(FCC) ITU-R
4. 10m 9m 10m
5-6 TV
() (FCC) ITU-R
9m om 10m
5-7.
: dBuvV/m
(FCC)
TV TV TV
TV
( ) Grade A | Grade B
Ch. 2 6 28 54 68 74 28 68 47 74
Ch. 7 13 36 36 71 56 77
Ch. 14 69 41 70 41-EQN 74 64 80

DTV FCC EQON  20log[61Y
) . EQON



2)

5-8.

(dBuV/m) (dBuV)

VHF 54( ) 54

TV UHF 70 70

VHF 36 36

TV UHF 41 41

(dBuV/m)
(dBuVv) . DTV
( 10 20dB)
TV
3)
(wanted) (unw anted)
5-09. ( )
/

+40dB
TV (10kHz offset ) +28dB
() - 13dB
C ) - 12dB
( ) +45dB
( ) +36dB
FM (200kHz, ) + 7dB
(200kHz, ) + 6dB
(400kH?z) -20dB
AM +30dB
(9%kHz) + 9dB




5- 10. ( TV )
DTV-into-ATV +34dB
ATV-into-DTV + 2dB
DTV-into-DTV +15dB
DTV-into-ATV - 14dB
DTV-into-ATV - 17dB
TV ATV-into-DTV -48dB
ATV-into-DTV -49dB
DTV-into-DTV - 28dB
DTV-into-DTV - 26dB
N+ 2, 3, 4,7, 8 N+14, 15
5-11. ( TV )
Zone | 1 196.3 km
DTV-to-DTV Zone Il & IlI: 2237 km
Zone | 1 217.3 km
DTV-to-ATV Zone Il & 1l1: 2446 km
TV DTV-to-DTV 24 km )
(UHF) DTV-to-ATV 12 km )
DTV-to- ATV Zone | Zone Il & Il :
24.1 km )

( ) 241 km

).




RF

(6MH2z)

: DTV
193 Km
DTV
12 106 Km

(ERP),

RF

DTV

217.3 Km

24 110 Km



[1] The Federal Communications Commission (FCC, http:// wwwfcc.gov/ ).

[2] The Advanced Teevision Systems Committee (AT SC, http// www.atsc.org).

[3] ISO/IEC IS 13818- 1, International Standard (1994), M PEG-2 Systems.

[4] ISO/IEC IS 13818-2, International Standard (1994), M PEG-2 Video.

[5] AT SC Document A/52, Digital Audio Corpression (A G-3) Standard, 20 Dec %

[6] ATSC Dooumat A/S3 Digital Teevision Sandard with Amendment Na 1 (16 Mar 00

[7] ATSC Document A/54, Guide to the Use d the ATSC Digital
Television Standard, 4 Oct 95

[8] ATSC Document A/64, Transmission M easurement and Compliance
for Digital Television, 17 Nov 97

[9] AT SC Document A/65, Program and System Irformation Protocol for
Terrestrial Broadcast and Cable, 23 Dec 97

[10] AT SC Document A/66, Corrigendum No. 1 to PSIP for Terrestrial
Broadcast and Cable A/ 65, 17 Dec 99

[11]] AT SC Document A/67, Amendment No. 1 to PSIP for Terrestrial
Broadcast and Cable A/ 65, 17 Dec 99

[12] AT SC Document A/70, Conditional Access System for Terrestrial
Broadcast, 17 Jul 99

[13] ( 45 ), 1998.1.31.



Sub-band Integrated Coding And Multiplexing

ITU-T G.711 |34KHz 64k bps
ITU-T G.721 |34KHz 32kbps ADPCM
ITU-T G722 |7TKHz AM 48 56/ 64kbps |SB-ADPCM
ITU-T G.728 |34KHz 16kbps LD-CELP
ISO MPEG (e 64 192kbps/ch MUSICAM
ITU/I1SO JPEG |TV 64k bps DCT
DCT,
ITU-T H.261 64 1,920kbps
MC
DCT,
ISO MPEG-1 |[VTR 1 15Mbps
MC
ISO MPEG-2 DCT, MC
TV 5Mbps
ITU-T H.262
. DCT , Discrete Cosine Transform
. MC , Motion Compensation
. SB-ADPCM , Subband Adaptive Pulse Code Modulation
. LD-CELP , Low Delay-Code Excited Linear Prediction
. MUSICAM , Masking pattern adapted Universal




( ) )

230M bits 64K bps 16kbps 4 :1

5.3Gbhits 15Mbps 256k bps 6 :1

SDTV 850Ghits 240M bps 8Mbps 30 :1
HDTV 5125Gbits 14Gbps 30M bps 40 : 1
H.261 px_ 64kbps 1990
ITU-T H.262 1995
H 263, 262+ 64kbps 1995
BT 601- 3 TV 1982

140M bps
- 121- 1
ITU-R CMTT .721- 2 (component) 993
CMTT 723-2 >+ 45Mbps 1903
(component)

11172- 2(MPEG- 1) ToMPPS 1992

13818- 2(MPEG- 2) 1995

ISO/IEC

14496- 2(M PEG- 4) 1999
MPEG-7 description interface 2001




3. MPEG

MPEG ISO/IEC JT C/ SC29 MPEG (Moving Pictures
Experts Group)

. MPEG-1 : Video CD, VOD

. MPEG-2 :

. MPEG-4 : ) '
. MPEG-7 : ,

s
o o s - )
905, \_2o)
Jaint ":l]"]'t“ 2 )
ITU-T G
1SOVIEC
MPEG-T e

o MPEG.21

ISOIEC ® IWO

e e

CloigH2H& CIOIE 2 2 ZHE A2 gEnoo
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1) MPEG- 1

MPEG-1
MPEG- 1 CD

MPEG-1
MPEG- 1 5

15Mbps

Transform)

DCT
(DPCM : Differential Pulse Code M odulation)
(VLC : Variable Length Coding)

CD 12:1

15Mbps

DCT (Discrete  Cosine

MP3



2) MPEG-4

MPEG-4 _
MPEG-4 MPEG-1 MPEG-2
MPEG-4
MPEG-4 ,
TV , WWW
MPEG-4

/

MPEG-4
TV AV

. MPEG-4 4

(AVO, Audid/visua Objects)



MPEG-4 DMIF (Delivery Multimedia Integration Framework)
DMIF

MPEG- 1 2

MPEG-4
MPEG-4 :




3) MPEG-7

MPEG-7
. MPEG-7
WD (Working Draft)
2001
MPEG-7
MPEG-7
MPEG-7
2. MPEG-7

MPEG-7
MPEG-7

; , : : , VOD



4) MPEG- 21(

MPEG-21

MPEG-21
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