
MPEG-2transport streams

Includes DVB service information tables

          



' 2005 Tektronix, Inc. All rights reserved. Printed in the
U.S.A. Tektronix products are covered by U.S. and foreign
patents, issued and pending. Information in this publication
supersedes that in all previously published material.
Specifications and price change privileges reserved. 
TEKTRONIX and TEK are registered trademarks.
07/05 FLG/PT 2AW-14974-3

www.tektronix.com/video_audio Contact Tektronix:
ASEAN / Australasia / Pakistan (65) 6356 3900

Austria +41 52 675 3777

Balkan, Israel, South Africa and other ISE Countries +41 52 675 3777

Belgium 07 81 60166

Brazil & South America 55 (11) 3741-8360

Canada 1 (800) 661-5625

Central East Europe, Ukraine and Baltics +41 52 675 3777

Central Europe & Greece +41 52 675 3777

Denmark +45 80 88 1401
Finland +41 52 675 3777

France & North Africa +33 (0) 1 69 86 81 81

Germany +49 (221) 94 77 400

Hong Kong (852) 2585-6688

India (91) 80-22275577

Italy +39 (02) 25086 1

Japan 81 (3) 6714-3010

Luxembourg +44 (0) 1344 392400

Mexico, Central America & Caribbean 52 (55) 56666-333

Middle East, Asia and North Africa +41 52 675 3777

The Netherlands 090 02 021797

Norway 800 16098

People”s Republic of China 86 (10) 6235 1230

Poland +41 52 675 3777

Portugal 80 08 12370

Republic of Korea 82 (2) 528-5299

Russia & CIS 7 095 775 1064

South Africa +27 11 254 8360

Spain (+34) 901 988 054

Sweden 020 08 80371

Switzerland +41 52 675 3777

Taiwan 886 (2) 2722-9622 

United Kingdom & Eire +44 (0) 1344 392400

USA 1 (800) 426-2200

For other areas contact Tektronix, Inc. at: 1 (503) 627-7111

Last Updated June 15 2005

MTM400 MPEG Transport Stream
Monitor

- Provides 24x7 monitoring according to 

TR101 290 first, second and third 

priority tests

- Remotely access and control all 

monitors within a distribution network

- Monitor at data rates up to 155 Mbps

MTS400 Series MPEG Test System

- Powerful real-time monitoring and 

analysis of MPEG/DVB/ATSC/ISDB 

transport streams

- In-depth, off-line analysis of transport,

program, and elementary streams

- MPEG transport stream recording and 

playout

AD954 Portable MPEG Analyzer

- Real-time monitoring of TR101 290 

Priority 1 tests

- Connect anywhere in the MPEG network 

via ASI, SMPTE 310M and DVB parallel 

interfaces

- Detailed off-line transport stream analysis

For Further Information

Tektronix maintains a comprehensive, constantly -expanding collection of
application notes, technical briefs and other resources to help engineers
working on the cutting edge of technology.

Please visit “Resources For You” on our Web site at

www.tektronix.com/video_audio
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N
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transport_
packet(){

sync_
byte

8
transport_

error_
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1
payload_

unit_
start_

indicator
1

transport_
priority

1
P

ID
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3
transport_

scram
bling_

control
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adaptation_
field_

control
2

continuity_
counter

4
if(adaptation_

field_
control=

=
’1

0
’ || adaptation_

field_
control=

=
’1

1
’){

adaptation_
field

()
}if(adaptation_

field_
control=

=
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1
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field_
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=
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1
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for (i=
0

;i<
N

;i+
+
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data_

byte
8

}
}
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D
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4
2

 b
its

4
2

 b
its

8
 b

its
8

 b
its

8
 b

its
3

 b
its

3 Flags
PCR

O
PCR

O
ptional
Fields

Splice
Countdow

n1 b
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Private
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Section
N

um
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Table
Id
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N

ext
Indicator

Last
Section
N

um
ber

N
Private
D
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Version
N

um
ber

16
 b
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5
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1 b
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N
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ata Bytes

A
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a
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n
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b
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_id
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a
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e
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Value                     D
escription

0x00
0x01
0x02
0x03

0x04 to 0x3F
0x40
0x41
0x42

0x43 to 0x45
0x46

0x47 to 0x49
0x4A

0x4B to 0x4D
0x4E
0x4F

0x50 to 0x5F
0x60 to 0x6F

0x70
0x71
0x72
0x73

0x74 to 0x7D
0x7E
0x7F

0x80 to 0xFE
0xFF

program
_association_section

conditional_access_section
program

_m
ap_section

transport_stream
_description_section

reserved
netw

ork_inform
ation_section - actual_netw

ork
netw

ork_inform
ation_section - other_netw

ork
service_description_section - actual_transport_stream
reserved for future use
service_description_section - other_transport_stream
reserved for future use
bouquet_association_section
reserved for future use
event_inform

ation_section - actual_transport_stream
,present/follow

ing
event_inform

ation_section - other_transport_stream
,present/follow

ing
event_inform

ation_section - actual_transport_stream
,schedule

event_inform
ation_section - other_transport_stream

,schedule
tim

e_date_section
running_status_section
stuffing_section
tim

e_offset_section
reserved for future use
discontinuity_inform

ation_section
selection_inform

ation_section
user defined
reserved

A
b

b
re

v
ia

tio
n

s

AC-3 
D

olby AC-3 audio coding 
(ITU-R Recom

m
endation BS1196 [19])

BAT
Bouquet Association Table

BCD
Binary Coded D

ecim
al

bslbf 
bit string,left bit first

CA
Conditional Access

CAT
Conditional Access Table

CLUT
Color Look-Up Table

CRC
Cyclic Redundancy Check

D
AB

D
igital Audio Broadcasting

D
IT

D
iscontinuity Inform

ation Table
D

VB
D

igital Video Broadcasting
D

VD
D

igital Versatile D
isc

EBU
European Broadcasting Union

EIT
Event Inform

ation Table
EM

M
Entitlem

ent M
anagem

ent M
essage

EPG
Electronic Program

Guide
ETS

European Telecom
m

unication Standard
FEC

Forw
ard Error Correction

IEC
International Electrotechnical Com

m
ission

IRD
Integrated Receiver D

ecoder
ISO

International O
rganization for Standardization

LSB
Least Significant Bit

M
JD

M
odified Julian D

ate
M

PEG
M

oving Pictures Expert Group
N

IT
N

etw
ork Inform

ation Table
N

VO
D

N
ear Video O

n D
em

and
PAT

Program
 Association Table

PD
C

Program
D

elivery Control
PID

Packet ID
entifier

PM
T

Program
 M

ap Table
PSI

Program
 Specific Inform

ation
PSTN

Public Sw
itched Telephone N

etw
ork

Q
AM

Q
uadrature Am

plitude M
odulation

Q
PSK

Q
uaternary Phase Shift Keying

rpchof
rem

ainder polynom
ial coefficients,highest order first

RS
Reed-Solom

on
RST

Running Status Table
SeF

Scale Factor
SD

T
Service D

escription Table
SI

Service Inform
ation

SIT
Selection Inform

ation Table
SM

I
Storage M

edia Interoperability
ST

Stuffing Table
TD

T
Tim

e and D
ate Table

TO
T

Tim
e O

ffset Table
TPS

Transm
ission Param

eter Signaling
TS

Transport Stream
uim

sbf
unsigned integer m

ost significant bit first
UTC

Universal Tim
e,Co-ordinated

VBI
Vertical Blanking Interval

VPS
Video Program

 System
W

SS
W

ide Screen Signaling

S
tre

a
m

 T
y
p

e
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s
s
ig

n
m

e
n

ts
Value

D
escription

0x00
0x01
0x02

0x03
0x04
0x05
0x06

0x07
0x08
0x09
0x0A
0x0B
0x0C
0x0D
0x0E

0x0F - 0x7F
0x80 - 0xFF

ITU-T | ISO
/IEC reserved

ISO
/IEC 11172-2 Video

ITU-T Rec.H
.262 | ISO

/IEC 13818-2 Video or ISO
/IEC

11172-2 constrained param
eter video stream

ISO
/IEC 11172-3 Audio

ISO
/IEC 13818-3 Audio

ITU-T Rec.H
.222.0 | ISO

/IEC 13818-1 private_sections
ITU-T Rec.H

.222.0 | ISO
/IEC 13818-1 PES

packets
containing private data
ISO

/IEC 13522 M
H

EG
Annex A - D

SM
 CC

ITU-T Rec.H
.222.1

ISO
/IEC 13818-6 type A

ISO
/IEC 13818-6 type B

ISO
/IEC 13818-6 type C

ISO
/IEC 13818-6 type D

ISO
/IEC 13818-1 auxiliary

ITU-T Rec.H
.222.0 | ISO

/IEC 13818-1 reserved
User private
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B
S

I
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PID
Value

PAT
CAT
TSD

T
reserved
N

IT,ST
SD

T,BAT,ST
EIT,ST
RST,ST
TD

T,TO
T,ST

netw
ork synchronization

reserved for future use
inband signalling
m

easurem
ent

D
IT

SIT

0x0000
0x0001
0x0002
0x0003 to 0x000F
0x0010
0x0011
0x0012
0x0013
0x0014
0x0015
0x0016 to 0x001B
0x001C
0x001D
0x001E
0x001F

E
T
S

I
T
R

10
1

2
9

0
-Ta

b
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 Tim
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g
 In

te
rv

a
ls

Table Type
PID

M
ax/M

in 

[1] ETSI TR 101 211,TSDT interval defined in section 4.1.9
[2] ETSI TR 101 211,

Additional EIT Actual/O
ther Schedule intervals

defined for:
-DVB Satellite/Cable in section 4.4.1
-DVB Terrestrial in section 4.4.2

PAT
TSD

T
N

IT actual
N

IT other
SD

T actual
SD

T other
BAT
EIT actual present-follow

ing
EIT other present-follow

ing
TO

T
TD

T
PM

T

0x00
500 m

s
0x02

10000 m
s [1]

0x10
10000 / 25 m

s
0x10

10000 / 25 m
s

0x11
2000 / 25 m

s
0x11

10000 / 25 m
s

0x11
10000 / 25 m

s
0x12

2000 / 25 m
s [2]

0x12
10000 / 25 m

s [2]
0x14

30000 / 25 m
s

0x14
30000 / 25 m

s
ALL

500 m
s
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G
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 D
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Header
Header

O
ptional
Fields

P
E

S
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C
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E
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A

X
 D
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G

R
A
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PES
Scram

bling
Control

D
ata

Alignm
ent

Indicator

PES
Header

D
ata Length

Stuffing
Bytes
(0xFF)

PES
Priority

O
riginal

or Copy
O

ptional
Fields

2
 b

its
1 b

it
1 b

it
1 b

it
8

 b
its

8
 b

its
m

*
8

 b
its

1 b
it

‘10’

D
SM

Trick
M

ode

PTS
D

TS
ES

Rate
Additional
Copy Info

3
3

 b
its

3
3

 b
its

4
2

 b
its

2
2

 b
its

8
 b

its
7
 b

its
16

 b
its

ESCR

ESCR

PES
Extension

Copyright
7 Flags

2
4

 b
its

8
 b

its
16

 b
its

PES Packet D
ata Bytes

Stream
Id

Packet
Start Code

Prefix

PES
Packet
Length

O
ptional
PES

HEAD
ER

Previous
PES
CRC

O
ptional
Fields

5 Flags

P-STD
Buffer

PES
Private
D

ata

Packet
Header
Field

PES
Extension

Field Length

PES
Extension
Field D

ata

12
8

 b
its

8
 b

its
8

 b
its

16
 b

its
7
 b

its

Program
 Packet

Sequence Counter

S
e

le
c
tio

n
 In

fo
rm

a
tio

n
 S

e
c
tio

n
 (S

IT
)

Syntax
N

o.of bits

selection_inform
ation_section

() {
table_id

8
section_syntax_indicator

1
D

VB_reserved_future_use
1

ISO
_reserved

2
section_length

12
D

VB_reserved_future_use
16

ISO
_reserved

2
version_num

ber
5

current_next_indicator
1

section_num
ber

8
last_section_num

ber
8

D
VB_reserved_for_future_use

4
transm

ission_info_loop_length
12

for(i=
0;i<

N
;i+

+
) {

descriptor()
}for(i=

0;i<
N

;i+
+

) {
service_id

16
D

VB_reserved_future_use
1

running_status
3

service_loop_length
12

for(j=
0;j<

N
;j+

+
) {

descriptor()
}

}CRC_32
32

}

D
is

c
o

n
tin

u
ity

 In
fo

rm
a

tio
n
 S

e
c
tio

n
(D

IT
)

Syntax
N

o.of bits

discontinuity_inform
ation_section

() {
table_id

8
section_syntax_indicator

1
reserved_future_use

1
reserved

2
section_length

12
transition_flag

1
reserved_future_use

7
}

Program
 association section (PAT)

Syntax
N

o.of bits

program
_association_section(){

table_id
8

section_syntax_indicator
1

‘0’
1

reserved
2

section_length
12

transport_stream
_id

16
reserved

2
version_num

ber
5

current_next_indicator
1

section_num
ber

8
last_section_num

ber
8

for (j=
0

;j<
N

;j+
+

) {
program

_num
ber

16
reserved

3
if(program

_num
ber=

=
’0’) {

netw
ork_PID

13
}else {program

_m
ap_PID

13
}

}CRC_32
32

}

Conditional access section (CAT)
Syntax

N
o.of bits

CA_section() {
table_id

8
section_syntax_indicator

1
‘0’

1
reserved

2
section_length

12
reserved

18
version_num

ber
5

current_next_indicator
1

section_num
ber

8
last_section num

ber
8

for (i=
0;i<

N
;i+

+
) {

descriptor()
}CRC_32

32
}Transport Stream

 D
escription Section

(TSD
T)

Syntax
N

o.of bits

TS_D
escription_section() {

table_id
8

section_syntax_indicator
1

‘0’
1

reserved
2

section_length
12

reserved
18

version_num
ber

5
current_next_indicator

1
section_num

ber
8

last_section num
ber

8
for (i=

0;i<
N

;i+
+

) {
descriptor()

}CRC_32
32

}

Transport Stream
 program

 m
ap section (PM

T)

Syntax
N

o.of bits

TS_program
_m

ap_section() {
table_id

8
section_syntax_indicator

1
‘0’

1
reserved

2
section_length

12
program

_num
ber

16
reserved

2
version_num

ber
5

current_next_indicator
1

section_num
ber

8
last_section num

ber
8

reserved
3

PCR_PID
13

reserved
4

program
_info_length

12
for (i=

0;i<
N

;i+
+

) {
descriptor()

}for (i=
0;i<

N
1;i+

+
) {

stream
_type

8
reserved

3
elem

entary_PID
13

reserved
4

ES_info_length
12

for (j=
0;j<

N
2;j+

+
) {

descriptor()
}

}CRC_32
32

}

N
etw

ork Inform
ation section (N

IT)
Syntax

N
o.of bits

netw
ork_inform

ation_section(){
table_id

8
section_syntax_indicator

1
reserved_future_use

1
reserved

2
section_length

12
netw

ork_id
16

reserved
2

version_num
ber

5
current_next_indicator

1
section_num

ber
8

last_section num
ber

8
reserved_future_use

4
netw

ork_descriptors_length
12

for(i=
0;i<

N
;i+

+
){

descriptor()
}reserved_future_use

4
transport_stream

_loop_length
12

for(i=
0;i<

N
;i+

+
){

transport_stream
_id

16
original_netw

ork_id
16

reserved_future_use
4

transport_descriptors_length
12

for(j=
0;j<

N
;j+

+
){

descriptor()
}

}CRC_32
32

}

Service description section (SD
T)

Syntax
N

o.of bits

service_description_section(){
table_id

8
section_syntax_indicator

1
reserved_future_use

1
reserved

2
section_length

12
transport_stream

_id
16

reserved
2

version_num
ber

5
current_next_indicator

1
section_num

ber
8

last_section_num
ber

8
original_netw

ork_id
16

reserved_future_use
8 

for(i=
0;i<

N
;i+

+
){

service_id
16

reserved_future_use
6

EIT_schedule_flag
1

EIT_present_follow
ing_flag

1
running_status

3
free_C

A_m
ode

1
descriptors_loop_length

12
for(j=

0;j<
N

;j+
+

){
descriptor()

}
}C

R
C

_32
32

}

Bouquet association section (BAT)
Syntax

N
o.of bits

bouquet_association_section(){
table_id

8
section_syntax_indicator

1
reserved_future_use

1
reserved

2
section_length

12
bouquet_id

16
reserved

2
version_num

ber
5

current_next_indicator
1

section_num
ber

8
last_section num

ber
8

reserved_future_use
4

bouquet_descriptors_length
12 

for(i=
0;i<

N
;i+

+
){

descriptor()
}reserved_future_use

4
transport_stream

_loop_length
12

for(i=
0;i<

N
;i+

+
){

transport_stream
_id

16
original_netw

ork_id
16

reserved_future_use
4

transport_descriptors_length
12

for(j=
0;j<

N
;j+

+
){

descriptor()
}

}C
R

C
_32

32
}

Event Inform
ation Section (EIT)

Syntax
N

o.of bits

event_inform
ation_section(){

table_id
8

section_syntax_indicator
1

reserved_future_use
1

reserved
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