TR 101 291 vi1.1.1 (1998-06)

Technical Report

Digital Video Broadcasting (DVB);
Usage of the DVB test and measurement signalling channel
(PID 0x001D) embedded in an MPEG-2 Transport Stream (TS)

ETSI %




2 TR 101 291 V1.1.1 (1998-06)

Reference
DTR/JTC-DVB-81 (byc00ics.PDF)

Keywords
broadcasting, digital, DVB, TV, video

ETSI

Postal address
F-06921 Sophia Antipolis Cedex - FRANCE

Office address

650 Route des Lucioles - Sophia Antipolis
Valbonne - FRANCE
Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16
Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Internet
secretariat@etsi.fr
http://lwww.etsi.fr
http://www.etsi.org

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 1998.
All rights reserved.



3 TR 101 291 V1.1.1 (1998-06)

Contents

INtellectual Property RIGNTS ... ..o it s e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeeeeaennnnn e nnnnns 4

0] €211 o] o P PUPSPPPUPPPRPT 5

1 ST ol0] o1 TP UPPPPPPPIN 6

2 ] (=] €= o = P 6

3 Definitions and abbreViations ...... ..o —— 7

3.1 (D= 11 0110 1SR 7

3.2 F Y o] o] (V= L1 To] o TP U UPPRP 7

4 ] o o 11 o 1o o P 8

4.1 BACKGIOUNG. ... ..ttt et e et e e e e e e e e e e e e e o e e e et s s——— £ 11ttt b bt e e e e 8

4.2 Summary of teChNICal FEQUIFEMENTS ... ...ttt e e e s S £ 8

5 Syntax of PID OX001D @ppliCAtiONS........cccoiiiiiiieiiieee ettt ettt ¢ s 9

5.1 SIS (o Fo1 = =T =Tt 1o o PO UPUUPUPUPRPR 9

5.2 Semantic definition of fields in testdata SECHION..........ceiiiii e 10

5.3 Definition Of SUDLADIES .......ooii et e e e e e e e e e e neaeaee 11

5.4 DS ol ] o] o] =T OUOUOUPUPPP 11
54.1 (DT T ol g o) (o] gl oTo o [T T PRI 11

5.4.2 Elementary id AeSCIIPLOL ... ...ttt e et e e e e e e e e e e s e e e eeeaaannn e e e e e e e as 12

5.4.3 Content INfOrMAtIoON AESCIIPION. ... .uuuiiieieiii ittt e et e e e e e e e e e e et b e ¢ o £ 555550 13

5.4.4 SOUICE IdENTIfIEr ESCHIPLON ..ceiiiiiiiee ettt e ettt c— 2222 14

5.4.5 Test signal descriptor

5.4.6 TiME refEreNCE AESCIIPION. ...ttt e e e e e e e e e e e bbb e e e e e e eeeaeaaseeeeeeeeeas 16

5.4.7 €1 R ST o (STl 1] o] (o] AU PP U TP 18

5.4.8 B g=To [ od=To I o0 o o [T Tod ] o) (o] Gp PP P PPNt 18

5.4.9 o] goTe] r= Ty g Te [=1STox g o] (o] NPT PRRPPPTP 19

5.5 Usage of adaptation fields within packets with PID OXID............uuuuiiiiiiiiiiiiiiiiiiiieiee e 19
Annex A (informative): Detailed description of table content (testdata_byte)................ccccoeeeee 20
A.1l Network Status Table (NST) .uuuueeciieee e s—— 20

Al.1l 1] 0o 11 T1 o] o P PP PRPR 20
Al.2 FUNCHIONAUILY ...ttt e et e e s sttt e e s s nb b et s semmm e e e e et e e e e s e asbbeeeeessennnrnes 20
A1.3 Syntax of the Network Status Table (NST) ..o e e e e 20
Annex B (informative): Examples of use for the test packets ... 27
B.1 Example of Testdata structure for a measurementtable...............ccccoiiiiiiiiiiiiiii e VA A
B.2 Example of Testdata structure for a Testsignal table...............oooiiiiiiiii e e 29......
B.3 Example of Testdata structure for a Network Status Table (NST)..........ooe e 31
B.4 Example of Testdata structure for a Reception Status Table (RST)........cooviiiiiiiiiiiiiiii 31
B.5 Example of test data structure for a Remote Control Table (RCT) ... 32
Annex C (informative): Examples for data rates ...........uueeiiiiieiiiiiiiiie e 36

[ 111 (0 Y2 PP 37



4 TR 101 291 V1.1.1 (1998-06)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly availablET& members and non-membersand can be found

in SR 000 314’Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETSI in respect
of ETSI standards'which is availabléree of chargefrom the ETSI Secretariat. Latest updates are available on the
ETSI Web server (http://www.etsi.fr/ipr or http://www.etsi.org/ipr).

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in SR 000 314 (or the updates on the ETSI Web server)
which are, or may be, or may become, essential to the present document.



5 TR 101 291 V1.1.1 (1998-06)

Foreword

This Technical Report (TR) has been produced by the Joint Technical Committee (JTC) Broadcast of the European
Broadcasting Union (EBU), Comité Européen de Normalisation ELECtrotechnique (CENELEC) and the European
Telecommunications Standards Institute (ETSI).

NOTE: The EBU/ETSI JTC Broadcast was established in 1990 to co-ordinate the drafting of standards in the
specific field of broadcasting and related fields. Since 1995 the JTC Broadcast became a tripartite body
by including in the Memorandum of Understanding also CENELEC, which is responsible for the
standardization of radio and television receivers. The EBU is a professional association of broadcasting
organizations whose work includes the co-ordination of its members' activities in the technical, legal,
programme-making and programme-exchange domains. The EBU has active members in about 60
countries in the European broadcasting area; its headquarters is in Geneva.

European Broadcasting Union

CH-1218 GRAND SACONNEX (Geneva)
Switzerland

Tel: +41227172111

Fax: +4122717 2481

Digital Video Broadcasting (DVB) Project

Founded in September 1993, the DVB Project is a market-led consortium of public and private sector organizations in
the television industry. Its aim is to establish the framework for the introduction of MPEG-2 based digital television
services. Now comprising over 200 organizations from more than 25 countries around the world, DVB fosters
market-led systems, which meet the real needs, and economic circumstances, of the consumer electronics and the

broadcast industry.
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1

Scope

The present document proposes a syntax for the test and measurement Packet Identifier PID 0x1D.

2

References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

(1]

(2]

(3]
(4]

(5]

(6]

[7]
(8]

References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

For a specific reference, subsequent revisions do not apply.
For a non-specific reference, subsequent revisions do apply.

A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same
number.

ISO/IEC 13818-1: "Information technology - Generic coding of moving pictures and associated
audio information: Systems".

EN 300 468: "Digital Video Broadcasting (DVB); Specification for Service Information (SI) in
DVB systems".

ETR 290: "Digital Video Broadcasting (DVB); Measurement guidelines for DVB systems".

EN 300 429: "Digital Video Broadcasting (DVB); Framing structure, channel coding and
modulation for cable systems".

EN 300 421: "Digital Video Broadcasting (DVB); Framing structure, channel coding and
modulation for 11/12 GHz satellite services".

EN 300 744: "Digital Video Broadcasting (DVB); Framing structure, channel coding and
modulation for digital terrestrial television".

ISO/IEC 639-2: "Codes for the representation of names of languages -- Part 2: Alpha-3 code".

ISO/IEC 8859-1: "Information processing - 8-bit single-byte coded graphic character sets - Part 1:
Latin alphabet No. 1".
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The syntax of the Testdata contained in PID 0x001D is based on the structure of the Private section as defined in
ISO/IEC 13818-1 [1].

A testdata table may be made of several testdata sections. Different testdata tables (for different applications) are
specified by their table_id and table_id_extension values.

One testdata table shall have only one priority level, so only complete tables may be replaced or removed.

The values for structure elements "table_id" and "descriptor_tag" may be user defined as specified in ISO/IEC 13818-1

1.

In the PSI PMT table, the use of a specific descriptor would allow to precise if, for a given elementary stream, there is
corresponding test data in the PID Ox1D stream.

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following definitions apply:

MPEG-2: refers to the standard ISO/IEC 13818 [1]. Systems coding is defined in part 1. Video coding is defined in
part 2. Audio coding is defined in part 3.

multiplex: a stream of all the digital data carrying one or more services within a single physical channel.

Service Information (Sl): digital data describing the delivery system, content and scheduling/timing of broadcast data
streams etc. It includes MPEG-2 PSI together with independently defined extensions.

Transport Stream (TS): a TS is a data structure defined in ISO/IEC 13818-1 [1]. It is the basis of the ETSI Digital
Video Broadcasting (DVB) standards.

3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply:

BER Bit Error Rate

bslbf bit string, left bit first

CRC Cyclic Redundancy Check

Ccw Continuous Wave

DVB Digital Video Broadcasting

DVB-C Digital Video Broadcasting baseline system for digital cable television (EN 300 429)
DVB-S Digital Video Broadcasting baseline system for digital satellite television (EN 300 421)
DVB-T Digital Video Broadcasting baseline system for digital terrestrial television (EN 300 744)
EB Errored Block

ES Errored Second

EIT Encoded Information Type

ETR ETSI Technical Report

ETS European Telecommunication Standard

IEC International Electrotechnical Commission

IRD Integrated Receiver Decoder

ISO International Organisation for Standardisation

MMDS Microwave Multi-point Distribution Systems (or Multichannel Multi-point Distribution Systems)
MPEG Moving Picture Experts Group

MPTS Multiple Presentation Time Stamps

MVDS Multi-point Video Distribution Systems

NIT Network Information Table

NST Network Status Table

PCR Program Clock Reference

PID Packet Identifier
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PTS Presentation Time Stamps
QEF Quasi Error Free
r.m.s root mean square
RS Reed Solomon
SDP Severely Disturbed Period
SDT Service Description Table
SES Seriously Errored Second
SFN Single Frequency Network
SPTS Multiple Presentation Time Stamps
TDT Target Designation Transmitter
TS Transport Stream
TV Television
ul Unit Interval
uimsbf unsigned integer, most significant bit first
UTC Universal Time Co-ordinated
4 Introduction

4.1 Background

The Digital Video Broadcasting (DVB) set of digital TV standards specify baseline systems for various transmission
media: satellite, cable, terrestrial, etc. Each baseline system standard defines the channel coding and modulation
schemes for that transmission medium. The source coding adopted was from the MPEG-2 standard.

The design of these new systems has created a demand for a common understanding of measurement techniques and the
interpretation of measurement results, this led to the introduction of the "DVB Measurement Guidelines” ETR 290 [3].

The deployment of complex digital broadcasting network architectures raised the following requirements:

« In order to make the test data independent of any PSI / Sl table within a TS and to allow the packets to be freely
defined without disturbing any current equipment, a specific PID from the DVB reserved range has been assigned.
The number assigned was 0x1D.

e Test data may be inserted into an existing TS by replacing null packets with packets containing the test data with the
assignment PID 0x1D. Alternatively test data may be introduced via a multiplexer in which case it is at the discretion
of the multiplex operator to assign sufficient bandwidth to PID 0x1D. Annex A provides an indication of the likely
bandwidth requirements for various applications.

4.2 Summary of technical requirements

The chosen solution allows for the following requirements:

- technical compatibility with MPEG / DVB standards to ensure that existing equipment will continue to work with
transport streams containing PID Ox1D. This will also enable potential reduction of development effort to enable
full support of PID 0x1D applications in future equipment implementations;

- support for all currently identified application areas;
- the provision should be made for user defined solutions to meet the private needs of network operators;
- simplification of the test data inserter and test data removal equipment;

- prioritization of test data to allow end-to-end communication across a network or the re-use of test data capacity
within a network as appropriate to the application. The prioritization of test data packets shall allow their
transmission within a network or across network operator borders.
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5 Syntax of PID 0x001D applications

All table_ids and descriptor_tags defined in the present document are only valid in the context of packets with PID
0x1D.

51 Testdata section

Table 1 defines the structure for testdata sections, transmitted in transport streams with PID 0x001D.

Table 1: Testdata section

Syntax No. of bits Mnemonic
testdata_section() {
table_id 6 uimsbf
priority_level 2 uimsbf
section_syntax_indicator 1 bslbf
reserved 3 bslbf
testdata_section_length 12 uimsbf
if (section_syntax_indicator == 0) {
for (i=0; i< test data_section length; i++){
testdata byte 8 uimsbf
}
}
else {
user_defined 8 uimsbf
table_id_extension 8 uimsbf
reserved 2 bslbf
version_number 5 uimsbf
current_next_indicator 1 bslbf
section_number 8 uimsbf
last_section_number 8 uimsbf
reserved 4 bslbf
descriptors_length 12 uimsbf
for (i=0;i<descriptors_length;i++){
descriptor ()
}
for (i=0; i< test_data_section_length - descriptors_length -11;
i++){
testdata_byte 8 uimsbf
}
CRC_32 32 rpchof
}
}
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52 Semantic definition of fields in testdata section

table_id: This is a 6-bit field, the value of which identifies the type of testdata table this section belongs to (see also
table 3).

NOTE: When using the PID 0x1D, the table_id can be chosen from the whole range except the values reserved by
MPEG. If the concept is implemented under another PID, further constraints for the choice of table_id
have to be considered.

priority_level: This 2-bit field will be used for priority handling as specified in table 2.

Table 2: Priority levels and description

Priority Level Description
0x00 low_priority, single hop testing, either transport or distribution
0x01 medium_priority, multiple hop testing, either transport or distribution
0x02 high_priority, transport path tests only, no distribution paths
0x03 super_priority, end-to-end testing, including both

section_syntax_indicator:When set to 1, it indicates that the testdata section follows the generic section syntax beyond
the testdata_section_length field. When set to "0", it indicates that the testdata_bytes immediately follow the
testdata_section_length field.

reserved: This 3 bits shall all be set to 1.

testdata_section_lengthA 12-bit field. It specifies the number of remaining bytes in the testdata section immediately
following the testdata_section_length field up to the end of the testdata_section. The value in this field shall not exceed
4 093.

user_defined: This 8-bit field is user defined and may be used for any purpose.

table_id_extension:This 8-bit field is used for the table_id_extension. Use and values are defined as specified in
table 3. The values 0x00 and OxFF are reserved for future use.

version_number: This 5-bit field is the version number of the testdata_section. The version_number shall be
incremented by 1 modulo 32 when a change in the information carried within the testdata_section occurs.

current_next_indicator: A 1-bit field, which shall be set to 1.

section_number:This 8-bit field gives the number of the testdata_section. The section_number of the first section in a
testdata table shall be 0x00. The section_number shall be incremented by 1 modulo 256 with each additional section in
this testdata table.

last_section_number:This 8-bit field specifies the number of the last section (that is, the section with the highest
section_number) of the testdata table of which this section is a part.

reserved: 4 bits which shall be set to "0".

descriptors_length: A 12-bit field. It specifies the number of bytes in the descriptors immediately following the
descriptors_length field up to the start of Testdata bytes. The value in this field shall not exceed 4 082. The number of
descriptors is user definable and can be zero or more.

descriptor: See table 4 for list of predefined descriptors. Users may add their own descriptors, where descriptor_tags
shall not be used twice.

testdata_byte:One or more testdata bytes, to be defined. Informative examples for structures of testdata bytes are given
in clause 5 at the end of the present document.
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CRC_32: This is a 32-bit field that contains the CRC value that gives a zero output of the registers in the decoder
defined in annex B of ISO/IEC 13818-1 [1] after processing the entire testdata section.

53 Definition of subtables

Table 3 gives a summary of possible values for the table_id and table_id_extension fields, used to identify the type of
subtable (one or more sections) inside the Test-PID 0x1D.

Table 3: Definition of subtables

table_id

table_id_extension

0x00 to OxOF reserved

not applicable

0x10 measurement_table

0x01 video_measurement

0x02 audio_measurement

0x03 transmission_measurement
0x04 protocol_analysis

0x05 to OXFE to be defined

Ox11 test_signal_table

0x01 PRBS
0x02 to OXFE to be defined

0x12 remote_control_table

0x01 measurement_system

0x02 to OXFE to be defined

0x13 reception_status_table

not applicable

0x14 network_status_table

not applicable

0x15to 0x3C DVB MG reserved DVB MG reserved

0x3D User defined User defined

Ox3E DVB MG reserved DVB MG reserved

O0x3F reserved not applicable

54 Descriptors

The number of descriptor() is user definable and can be zero or more.

541 Descriptor coding
Following semantics apply to all the descriptors defined in this subclause.

descriptor_tag: The descriptor tag is an 8-bit field which identifies each descriptor. Those values with MPEG-2
normative meaning are described in ISO/IEC 13818-1 [1]. The values of descriptor_tag used for Test-PID 0x1D are
given in table 4.
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Table 4: Descriptor identification

Descriptor Tag Value
elementary_id_descriptor 0x40
content_information_descriptor 0x41
source_identifier_descriptor 0x42
test_signal_descriptor 0x43
time_reference_descriptor 0x44
GPS_descriptor 0x45
reduced_PCR_descriptor 0x46
program_descriptor 0x47
to be defined 0x48 to OxFE

descriptor_length: The descriptor length is an 8-bit field specifying the total number of data bytes of the descriptor
immediately following the descriptor_length field.

5.4.2 Elementary id descriptor

Table 5: elementary_id_descriptor

Syntax No. of bits Mnemonic
elementary_id_descriptor() {

descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
id_type 3 uimsbf

if (id_type <= 3) {

elementary_stream_PID 13 uimsbf
}
else {

reserved_for_future_use 13 uimsbf
}
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id_type: A 3-bit field. A value of lower than or equal to 3 indicates that the following datafield contains the PID of an
elementary stream, for which measurement values (Video or Audio) are available (see table 5A). Values 0x4 to 0x7 are
reserved for future use.

Table 5A
id_type Value
0x0 user defined
0x1 for video stream
0x2 for audio stream
0x3 for data stream
0x4 to Ox7 reserved for future use

elementary_stream_PID:A 13-bit field, which contains the PID of an elementary stream, for which measurement
values (Video or Audio) are available. The value Ox1FFF is forbidden (PID of null packets).

reserved_for_future_use:A 13-bit field, which shall be set to Ox1FFF.

5.4.3 Content information descriptor

Table 6: content_information_descriptor

Syntax No. of bits Mnemonic
content_information_descriptor() {

descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
ISO_639_language_code 24 uimsbf

for (i=0; i<N; i++) {

text_char 8 uimsbf

ISO_639_language_coderhis 24-bit field contains the ISO/IEC 639-2 [7] three character language code of the
language of the following content information. Both ISO 639-2/B or ISO 639-2/T may be used. Each character is coded
into 8 bits according to ISO/IEC 8859-1 [8] and inserted into the 24-bit field.

EXAMPLE: French has 3 character code "fre", which is coded as "0110 0110 0111 0010 0110 0101"

text_char: This is an 8-bit field. The string of character fields is user definable and has to be coded using character sets
and methods described in annex A of EN 300 468 [2].
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544 Source identifier descriptor

This descriptor is used for identification of the source of Test data, inserted into Test-PID 0x1D. This identifier gives
information concerning the location of insertion, provider and type of Testdata.

Table 7: source_identifier_descriptor

Syntax No. of bits Mnemonic
source_identifier_descriptor() {

descriptor_tag 8 uimsbf

descriptor_length 8 uimsbf

for (i=0; i< descriptor_length / 2; i++) {

source_identifier_id 16 uimsbf

source_identifier_id: This is an 16-bit field. It contains user definable codes for identification of Testdata insertion

parameters. As an example, the source_identifier_id may contain codes for the insertion point and/or the provider of
inserted Testdata.

The values 0x0000 and OxFFFF are reserved and shall not be used.

5.45  Test signal descriptor

This descriptor is used for identification of the type of the inserted testsignal and is intended use.

Table 8: test_signal_descriptor

Syntax No. of bits Mnemonic
test_signal_descriptor() {
descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
signal_type 1 uimsbf
intended_use 2 uimsbf
signal_id 13 uimsbf

signal_type: The signal_type is a single bit field to allow freedom in the definition of the test signals.

Signal_type "0" is meant for "user defined" signals, while signal_type "1" is intended for standardized signals to be
defined by agreement in the present document.



15 TR 101 291 V1.1.1 (1998-06)

Table 9: Test signal_id table (for signal_type=0)

Value Description
0x0000 reserved
0x0001 to Ox1FFE User defined
Ox1FFF reserved

Table 10: Test signal_id table (for signal_type=1)

Value Description

0x000 reserved

0x001 Time Reference

0x002 PRBS #1

0x003 Pathological 1, Reverse of the energy dispersal for all "ones"

0x004 Pathological 2, Reverse of the energy dispersal for all "zeroes"

0x005 Pathological 3, Reverse of the energy dispersal for 8 pakets of all "ones" followed by
8 packets of all "zeroes".
Future use

Ox3FF reserved

signal_id: The signal_id is a fixed 13 bit field indicating the type of test signal. Up to 8 192 different test signals can be
defined in each of the two types of signals.

Table 11: Intended use table

Value Description
00 Undefined
01 In-service measurements
10 Out-of-service measurements
11 Both

intended_use:The intended_use is a two bit field used as an indicator of the appropriate use of the signal.
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5.4.6 Time reference descriptor

This descriptor can be used as a reference for all test equipment to measure delays in the signal path.

Table 12: time_reference_descriptor

Syntax No. of bits Mnemonic
time_reference_descriptor() {

descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
reference_type 6 uimsbf
precision_range 2 uimsbf
UTC time 40 uimsbf

if (precision_range ==1) {

reserved 6 uimsbf
millisecond_extension 10 uimsbf
}
if (precision_range ==2) {
reserved 4 uimsbf
millisecond_extension 10 uimsbf
microsecond_extension 10 uimsbf
}
if (precision_range ==3) {
reserved 2 uimsbf
millisecond_extension 10 uimsbf
microsecond_extension 10 uimsbf
nanosecond_extension 10 uimsbf

reference_type:This 6-bit field indicates the nature of the reference clock, so the receiver can contrast what is the best
fit for the measurement. The use of a XCO (value 0), could not provide a good enough absolute time reference, however
still can be an option of the test generator for measurements of delay in close loop systems, such as a terrestrial
transmitter and a terrestrial reference receiver measured by a test generator-analyzer equipment used for transmitter
delay measurements.
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Table 13: Reference_type table

Value Description
0 Internal XCO of the test generator
1 GPS grade 1
2 GPS grade 2
3 Timing Reference Radio Station
4 Future use
5 Future use
6 1x10°
7 1x10’
8 1x10°
9 1x10°
10 1x10™
11 1x10"
12 1x10"
Future use
63 Future use

precision_range:A 2-bit field indicating the precision of the time reference used.

UTC_time: This 40-bit field contains the current time and date in UTC and MJD (see annex C of EN 300 468 [2]). This

TR 101 291 V1.1.1 (1998-06)

field is coded as 16 bits giving the 16 LSBs of MJD followed by 24 bits coded as 6 digits in 4-bit BCD.

millisecond_extension:This 10-bit field should contain a binary number indicating the number of milliseconds.

microsecond_extensionThis 10-bit field should contain a binary number indicating the number of microseconds.

nanosecond_extensionThis 10-bit field should contain a binary number indicating the number of nanoseconds.

NOTE: In GPS applications, the 10 MHz reference signal can be used for the generation of the time extension.
The resolution of the extension should be given up to the nanosecond, however the increment can be made

to tens of nanosecond or hundreds of nanosecond, depending on the reference accuracy.
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5.4.7 GPS_descriptor

Table 14: GPS_descriptor

Syntax No. of bits Mnemonic
GPS_descriptor() {

descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
north_south 1 uimsbf
geo_latitude 23 uimsbf
east_west 1

geo_longitude 23 uimsbf
geo_elevation 16 uimsbf

}
NOTE: This table may have to be reviewed.

5.4.8 “reduced PCR" descriptor

When the "reduced PCR" descriptor is inserted in a table which contains a "time_reference_descriptor", the following
assumption is made.

The "reduced PCR" field conveys the 32 most significant bits of the PCR_base, referring to the TS packet arriving at the
instant at which the time_reference field is derived from the timing reference.

Table 15: reduced_PCR descriptor

Syntax No. of bits Mnemonic

reduced_PCR_descriptor() {

descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
reduced_PCR_base 32 uimsbf
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5.4.9 program_descriptor

The program number and the PID number of the PMT can be indicated before "elementary_id_descriptor". Thus, the
application can find easily complementary information in PSI/SI if needed.

Table 16: program_descriptor

Syntax No. of hits Mnemonic

program_descriptor() {

descriptor_tag 8 uimsbf

descriptor_length 8 uimsbf

program_number 16 uimsbf

reserved 3 uimsbf

program_map_pid 13 uimsbf
}

5.5 Usage of adaptation fields within packets with PID 0x1D

Many applications using the packets with PID 0x1D will neeadaptation_field, payload only

(adaptation_field_control = "01"). Some applications however willagegtation_field only, no payload
(adaptation_field_control = "10"). In this case, the first 4 bytes of the adaptation field should follow the syntax of the
Transport Stream adaptation field (table 2-7 of ISO/IEC 13818-1 [1]) but with all indicators and flags set to "zero" with
the exception of the transport_private_data_flag which shall be set to "one".

The first private_data_byte of the adaptation fifl@éach packetshall be an exact copy of the table_id (6 bits) followed

by the priority level (2 bits) as definedbove intable 1 (test data section). The remaining 180 bytes, from
section_syntax_indicator to CRC32, constitute the data bytes for all the table_id defined in table 3 with the exception of
table_id = Ox3E which may be defined by DVB MG for future use.

By using this adaptation field, the type of application, as well as the priority level will be present in each test packet and
will allow for individual processing of each packet reducing delays and memory buffers.

When adaptation_field_control = "10", Packet Unit Start Indicator shall be "1" if the transport packet carries the
beginning of a test_data_section which can be distinguished by the following sequence: byte "table_id / priority level",
followed by 2 bytes "section_syntax_indicator / reserved / test_data_section_length".
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Annex A (informative):
Detailed description of table content (testdata_byte)

A.1  Network Status Table (NST)

A.1.1 Introduction

In a digital broadcast environment with a multitude of services there is a need for highly automated means to monitor
and subsequently to provide information (e.g. failure messages) about the availability of equipment and services as well
as of service components such as video, audio and subtitling and of Service Information (SI) tables.

In order to support the detection of service and equipment failures, to provide information for remedial measures and to
efficiently log such events, a transport mechanism, the Network Status Table (NST) has been defined. This system will
serve for conveying diagnostic information about the consistency of all DVB/MPEG-2 multiplexes within a network.

A.1.2 Functionality

NSTs can be generated at any point in the transmission chain to signal missing streams (e.g. video, audio, subtitle or
accompanied data) or Service Information components (e.g. NIT, SDT, EIT or TDT) within a multiplex. As the
underlying concept of the NST system is to detect and signal failures at the point where they are generated, the system
supervisor of the DVB/MPEG-2 encoding, multiplexing and modulation equipment should monitor the correct
functioning of all equipment modules and should generate an NST in the case a service failure occurs for longer than
10 seconds.

NSTs shall then be periodically transmitted every 10 seconds until the failure is fixed. In addition to faulty equipment
modules also missing input streams can be identified by subsequent modules in the transmission chain which then
generate corresponding NSTs.

A.1.3 Syntax of the Network Status Table (NST)

The syntax of the NST is conforming to the one defined in the standard ISO/IEC 13818-1 [1] for the definition of
private sections.

The Network Status Table shall be carriedRB 0x001D using the normal payload_unit_start_indicator/pointer field
mechanism described in the standard ISO/IEC 13818-1 [1]. A NST shall be inserted in maximum one Transport Stream
packet resulting in a maximum table size of 183 bytes.
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Structure element No. of bits Mnemonics

network_status_section(){

table_id 8 uimsbf
section_syntax_indicator 1 bslbf
DVB_reserved 1 bslbf
ISO_reserved 2 bslbf
section_length 12 uimsbf
transport_stream_id 16 uimsbf
original_network_id 16 uimsbf
NST_version_number 4 uimsbf
Fault_source 12 uimsbf
Fault_type 16 uimsbf

for (i=0;i<N;i++){

Fault_major 16 uimsbf
Fault_minor 16 uimsbf
}

Table_id = 0x14
Section_syntax_indicator= 0
DVB_reserved=1

Section_length:This is a 12-bit field, the first two bits of which shall be "00". It specifies the number of bytes of the
section, starting immediately following the section_length field. The section_length shall not exceed 180 bytes so that
the entire section has a maximum length of 183 bytes.

Transport_stream_id: This is a 16-bit field which serves as a label to identify the TS where the error or warning has
occurred. If the TS is undefined the Transport_stream_id shall be 0x0000.

Original_network_id: This 16-bit field gives the label identifying the network_id of the originating delivery system of
the TS where the error or warning has occurred. If the network is undefined the Original_network_id shall be 0x0000.

NST_version_number:This 4-bit field identifies the version number of the NST structure. Currently, the
NST_version_number shall be set to "0".

Fault_source: This is a code that, together with the transport_stream_id and the original_network_id, identifies the
origin of the failure. Fault_source values can be defined by the operator of the TS within the ranges defined in table A.2.

Fault_type: This 16-bit field identifies the basic type of errors or warnings. Only values described in table A.3 are
defined. In every NST section only one Fault_type shall be listed resulting in only one basic type of error or warning per
NST.

NOTE: Table A.3 contains all TS errors as defined in ETR 290 [3].
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Fault_major: This 16-bit field provides more detailed information about the errors or warnings as defined by the
Fault_type. Depending on the value of the Fault_type, the Fault_major has different meanings. The Fault_types for
which Fault_major are defined is given in table A.1. If for a Fault_type no Fault_major code is defined, the loop within
the NST shall be empty.

Fault_minor: This field provides additional information about the error or warning as described by the combination of
Fault_type and Fault_major. If no Fault_minor code is defined for a Fault_major code, the Fault_minor field shall be
present and all bits shall be set to "1".

Table A.1: Fault_major and Fault_minor for different Fault_types

Fault_type = 0x0003: In case of SI_repetition_errors fault_major shall contain the corresponding
table_id. Fault_minor shall be OxFF.

Fault_type = 0x0004: In case of EIT_errors Fault_major is defined in table A.6. Fault_minor coptains
the service_id of the service for which the EIT_error has occurred.

Fault_type = 0x0006: In case of Unreferenced_PID fault_major shall contain the unreferenced PIDs.
The fault_minor shall be OxFF.

Fault_type = OxO00E: In case of Continuity_count_error fault_major shall contain the PID of the
packets, where the discontinuity has occurred. Fault_minor shall be OxFF.

Fault_type = 0x0010: In case of PID_error fault_major shall contain the missing PID. Fault_minor
shall be OxFF.
Fault_type = 0x0012: In case of CRC_errors fault_major shall contain the table_ids of the tablg in

error. Fault_minor shall be to OxFF

Fault_type = 0x0013: In case of PCR_accuracy_error fault_major shall contain the corresponding
PID. Fault_minor shall be OxFF.

Fault_type = 0x0015: In case of PTS_error fault_major field shall contain the corresponding P|D.
Fault_minor shall be OxFF.

Fault_type = 0x0100: In case of missing components of a service Fault_major is equal to the
service_id of this service. Fault_minor is defined in table A.4.

Fault_type = 0x0104, | If the BER is above a user definded threshold Fault_major defines the measured

0x0105, 0x0106: BER value according to table 23.

Fault_type = 0x110 If the content of a section is changed without changing its version_number,
fault_major shall contain the table_ids of the of the tables in error. Fault_mjnor
shall be OxFF.

NOTE 1: If fault_major contains a table_id, it shall be placed in the second byte of fault_major. The first
8 bits of fault_major shall be set to "0x0".

NOTE 2: If fault_major contains a PID, it shall be placed in the last 13 bits of fault_major. The first 3 bits of
fault_major shall be set to "000".
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Fault_source range Description
0x0000 Undefined
0x0001,...,0x0064 Sl-editing & controller
0x0065,...,0x01F4 Audio encoder
0x01Fb5,...,0x0226 Video encoder
0x0227,...,0x03B6 Data inserter
0x03B7,...,0x03ES8 CA system
0x03ES9,...,0x041A Multiplexer
0x041B,...,0x044C Re-multiplexer
0x044D,...,0x047E Modulator
0x047F,...,0x060E Decoder

0x060F,....0x0640

Network termination

0x0641,...,0x09FB

DVB reserved

O0x09FC.,...,0xOFFF

User defined
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Table A.3: Fault_type

Fault_type Description
0x0000 Undefined
0x0001 NIT _error (No. 3.1)
0x0002 SDT _error (No. 3.5)
0x0003 SI|_repetition_error (No. 3.2)
0x0004 EIT_error (No. 3.6)
0x0005 Buffer_error (No. 3.3)
0x0006 Unreferenced_PID (No. 3.4)
0x0007 Empty_buffer_error (No. 3.9)
0x0008 TDT _error (No. 3.8)
0x0009 PAT error (No. 1.3)
0x000A CAT _error (No. 2.6)
0x000B Data_delay_error (No. 3.10)
0x000C TS_sync_loss (No. 1.1)
0x000D Sync_byte_error (No. 1.2)
0x000E Continuity_count_error (No. 1.4)
0x000F PMT _error (No. 1.5)
0x0010 PID_error (No. 1.6)
0x0011 Transport_error (No. 2.1)
0x0012 CRC_error (No. 2.2)
0x0013 PCR_error (No. 2.3)
0x0014 PCR_accuracy_error (No. 2.4)
0x0015 PTS_error (No. 2.5)
0x0016 RST _error (No. 3.7)
0x0020 TSDT _error (for DSNG)
0x0060 Input signal missing
0x0080 Transport Stream missing
0x0100 Component of service missing
0x0104 BER before Viterbi above threshold
0x0105 BER before RS above threshold
0x0106 BER after RS above threshold
0x0110 PSI/SI section modified without changing the version_number
Other fault_type <= 0x0800 | DVB reserved
Fault_type > 0x0800 User defined
NOTE: The numbers in bracket specify the corresponding TS error as defined in ETR 290 [3].
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Table A.4: Fault_minor codes for Fault_type = 0x0100 (Component missing)

Fault_major specifies the service_id of the service with missing components.

Fault_minor Description
if Fault_type = 0x0100

0x0001 Video component missing
0x0002 Audio component missing
0x0004 EBU Teletext subtitles missing
0x0008 Associated EBU Teletext missing
0x0010 Data component missing
0x0011 ECM missing
0x0012 EMM missing
0x0020 DVB subtitling missing
0x0040 PMT missing

Other values DVB reserved

Table A.5: Fault_major codes for Fault_type = 0x0002 (SDT_error)

Fault_major Description
if Fault_type =0x0002 (SDT error)
0x0001 SDT (actual TS) error
0x0002 SDT (other TS) error
Other values DVB reserved

Table A.6: Fault_major codes for Fault_type = 0x0004 (EIT_error)

Fault_major Description
If Fault_type = 0x0004 (EIT error)
0x0001 EIT (actual TS, p/f) error
0x0002 EIT (actual TS, schedule) error
0x0003 EIT (other TS, p/f) error
0x0004 EIT (other TS, schedule) error
Other values DVB reserved
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Table A.7: Fault_major codes for Fault_type = 0x0104, 0x105, 0x0106
(BER Measurement)

Fault_major if Fault_type = 0x0104, 0x0105, 0x0106 Description
(BER Measurement)
0x0000 BER > 10E-2
0x0001 10E-2 > BER > 10E-3
0x0002 10E-3 > BER > 10E-4
0x0003 10E-4 > BER > 10E-5
0x0004 10E-5 > BER > 10E-6
0x0005 10E-6 > BER > 10E-7
0x0006 10E-7 > BER > 10E-8
0x0007 10E-8 > BER > 10E-9
0x0008 10E-9 > BER > 10E-10
0x0009 10E-10 > BER > 10E-11
0x000A 10E-11 > BER > 10E-12
Other values DVB reserved
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Annex B (informative):

Examples of use for the test packets

This annex contains informative examples of testdata structures.

B.1 Example of Testdata structure for a measurement

table

Table B.1 gives an informative example of a Testdata structure including video measurement values.

Table B.1: Example of Testdata Structure

Structure element No. of bits Value
testdata_section() {
table_id 6 0x10
priority _level 2 0x0
section_syntax_indicator 1 0x1
reserved 3 0x7
testdata_section_length 12 0x04C
user_defined 8 0x01
table_id_extension 8 0x01
reserved 2 0x3
version_number 5 0x00
current_next_indicator 1 Ox1
section_number 8 0x00
last_section_number 8 0x00
reserved 4 0x00
descriptors_length 12 0x025
elementary_id_descriptor {

descriptor_tag 8 0x40

descriptor_length 8 0x02

id_type 3 0x0

elementary_stream_pid 13 0x0100 (Video PI

content_information_descriptor {
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Structure Element No. of bits Value
descriptor_tag 8 0x42
descriptor_length 8 0x1B
ISO_639_language_code 24 "fre"
text char{ } 8 "mesures de qualité vidéo"
}
source_identifier_descriptor() {
descriptor_tag 8 0x42
descriptor_length 8 0x02
for (i=0; i< descriptor_length / 2; i++) {
source_identifier_id 16 0x0001
}
}
testdata_bytes {
reduced_measurement_time_stamp 8 Ox4A
sequence_length 8 0x03
number_of _measured_frames 8 0x02 (NOMF)
number_of_video_parameters 8 0x03 (NOVP)
for (i=0;i< NOMF;i++){
for (k=0; k< NOVP; k++) {
video_parameter(k) 32 Meas. Value in Float Format
}
}
}
CRC_32 32 calculated for the whole secti

DN
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B.2 Example of Testdata structure for a Testsignal table

Generation of the PRBS test sequence

IHEEEEEEEEEEEEEEETIEEEE-5

i

Sync byte generator’i

Il
—

Input test
sequence to
modulator

(=] |

Figure B.1: PRBS test sequence generator

It is recommended to use the PRES 2 with a length of 8 388 607 bits. The input test sequence can be generated by a

shift register of length 23 with suitable feedbacks. The generator polynomial shall'Bexf3xThe initialisation word
in the PRBS generator is "all ones".

The PRBS data should be inserted in the testdata_bytes. The PRBS generator is reset at the beginning of the first section
related to the transmission of the PRBS.

Table B.2 gives an informative example of a Testdata structure including a PRBS test sequence.
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Structure Element No. of bits Value
testdata_section() {
table id 6 Ox11
priority level 2 0x0
section_syntax_indicator 1 Ox1
reserved 3 0x7
testdata_section_length 12 0x83D
user_defined 8 0x01
table id_extension 8 0x01
reserved 2 0x3
version_number 5 0x00
current_next_indicator 1 Ox1
section_number 8 0x00
last_section_number 8 0x00
reserved 4 0x00
descriptors_length 12 0x031
content_information_descriptor {
descriptor_tag 8 0x41
descriptor_length 8 0x19
ISO 639 language code 24 "eng"
text char{ } 8 "PRBS Testsequence No.1J'
}
source_identifier_descriptor() {
descriptor_tag 8 0x42
descriptor_length 8 0x04
source_identifier_id (i=0) 16 0x0001 (Used as Uplink 1)
source_identifier_id (i=1) 16 0x1234 (Used as Source ID)
}
time_reference descriptor {
descriptor_tag 8 0x44
descriptor_length 8 0x0B
reference_type 6 0x00 (Internal XCO)
precision_range 2 0x00 (No extension)
UTC time 40 0xC079124501
}
test_signal_descriptor {
descriptor_tag 8 0x43
descriptor_length 8 0x02
signal_type 1 0x1 (Predefined)
intended_use 2 0x2 (Out of service)
signal_id 13 0x0002 (PRBS#1)
}
testdata_bytes {
for (i=0;i<2048;i++) {
PRBS data 8 0x00
}
CRC_32 32 calculated for the whole section
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B.3  Example of Testdata structure for a Network Status

Table (NST)

Table B.3 gives an informative example of a Testdata structure, including a Network Status Table for transmission of
information (e.g. failure messages) about the availability of services as well as of service components such as video,
audio and subtitling and of Service Information (SI) tables.

Table B.3: Example of Network Management Table

Structure Element No. of bits Value
testdata_section() {
table_id 6 0x14
priority _level 2 0x0
section_syntax_indicator 1 0x0
reserved 3 0ox7
testdata_section_length 12 0x00C
testdata_bytes {
transport_stream_id 16 0x0001
original_network_id 16 0x0002
NST_version_number 4 0x0
fault_source 12 0x03E9 (Multiplexer)
fault_type 16 0x0100 (Component of service missin
fault_major 16 0x0300 (Service ID of missing service
fault_minor 16 0x0002 (Audio component missing)

B.4  Example of Testdata structure for a Reception Status

Table (RST)

Table B.4 gives an informative example of a Test data structure including telemetry data tables generated by a satellite
on-board multiplexer. This type of multiplexer takes TSs as inputs and outputs a single TS or several TSs containing
multiple programmes. The input TSs come from different DVB-S demodulators.

Table B.4 gives information about the quality of the DVB-S signals received by the satellite, such as carrier level,
frequency drift, lock status, decoding capacity overflow, etc. This information is formatted into blocks and passed into
an auxiliary input of the multiplexer. The multiplexer inserts the telemetry data into the output TS two times per second.
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Table B.4: Example of Multiplex Diagnostic Table

Structure element No. of bits Value

testdata_section() {

table_id 6 0x13

priority _level 2 0x0

section_syntax_indicator 1 0x0

reserved 3 0ox7

testdata_section_length 12 N x 8

testdata_bytes { N x 64 N blocks of 4 words of 16 bits
}

B.5 Example of test data structure for a Remote Control
Table (RCT)

The need for remote control application is appearing in the terrestrial broadcasting environment.

It consists in controlling, from the emission site, the equipment in charge of switching from national programs to local
programs, or to advertising programs.

Figure B.2 illustrates an example of a transmission chain.
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Information to be transmitted in tables:
- one information t@nnounce an imminent switching for example, some minutes earlier;
- one information twalidate switching from national to local;
- one information tovalidate switching from local to national;
- theinstant of switching.

- atime referenceused by the switching equipment to measure the transmission delay of the received video
component from emission point E to reception point R. The knowledge of this delay is needed to maintain
switching accuracy;

- aPCR reference.

The measurement of the delay shall take into account that timing jitter is inevitably created by mux and remux
equipment, Moreover, the PID 0x1D timing jitter is not all correlated with the elementary stream because the paths are
different on elementary streams and tables.

To solve this problem, it is proposed to link the time reference information with the video PCR (see the "reduced PCR"
descriptor described in 5.4.8).
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The time_reference descriptor and the reduced PCR descriptor are sent together, for example, some minutes before
switching.

In this example, the switching equipment shall know the exact type of the elementary stream (audio, video, data -> see
stream_type in PMT) for adjusting the switching criteria. Of course, the program number can be known by others
means, but direct indication is a more simple and rapid way. Moreover, this is a convenient link with other signalisation.

- Program number and the PID number of the PMT are conveyed in the program_descriptor (see 5.4.9).

- The "time reference descriptor" is used for coding the instant of switching. The precision shall be about the
millisecond to be able to switch at a better accuracy than a picture duration (40 ms).

The type of the timing reference is a radio station.
Example:

On 93/10/13 at 12 h 45 mn 01 sec. 234 millisec.

Switching program number 5000 (0x1388) from national to local for the video (PID = 0x100) and the audio
(PID=0x101) components. The PID of the PMT is 0x900.

table_id=0x12 for remote_control_table

userdefined

8 lower bits are user defined: 0x01 = announcement of imminent switching
0x02 = switching to local
0x03 = switching to national

table_id_extension =0x02 for switching_system
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Table B.5: Example of Remote Control Table

Structure element No. of bits Value
remote_section() {
table id 6 0x12
priority level 2 0x0
section_syntax_indicator 1 Ox1
reserved 3 0x7
testdata_section_length 12 OxXXX (tbd)
userdefined 8 0x02
table id_extension 8 0x02
reserved 2 0x3
version_number 5 0x00
current_next_indicator 1 Ox1
section_number 8 0x00
last_section_number 8 0x00
reserved 4 0x00
remote_descriptors_length 12 0x18
time_date descriptor() {
descriptor_tag 8 0x45
descriptor_length 8 0x08
reference_type 6 0x03
precision_range 2 0x01
UTC time 40 0xC079124501
reserved 6
millisecond_extension 10 0x234
}
program_descriptor {
descriptor_tag 8 0x46
descriptor_length 8 0x03
program_number 16 0x1388
reserved 3
program_map_pid 13 0x0900
}
elementary id_descriptor {
descriptor_tag 8 0x40
descriptor_length 8 0x02
id_type 3 0ox1
elementary stream_pid 13 0x0100 (Video PID)
}
elementary id_descriptor {
descriptor_tag 8 0x40
descriptor_length 8 0x02
id_type 3 0x2
elementary stream_pid 13 0x0101 (Audio PID)
}
testdata_bytes {
}
CRC 32 32 calculated for the whole sectign
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Annex C (informative):
Examples for data rates

In this annex C several examples are given for estimates of the data rate which needs to be reserved for certain
applications of the PID 0Ox1D.

Error messages signalling: Approx. 200 bit/s to 2 kbit/s.

This estimate is based on the assumption that the error messages are normally contained in one TS packet and that suct
a packet is inserted periodically once every ten seconds up to once per second.

Test signals distribution (e.g. PRBSE:?’-ZL: 8 Mbyte, over 30 seconds approx. 270 kbit/s.
Off-line measurements: Short time 100 % of transmission capacity.
Distribution of GPS information: Around 60 kbit/s.

Distribution of measurement values: 20 to 40 kbit/s for 1 video and 1 audio stream quality analysis, for other parameters
depending on repetition rate 1 to 10 kbit/s.

Control of remote equipment: Around 1 kbit/s.

Summary: For the above listed applications the range of 200 bit/s to > 270 kbit/s is sufficient while the upper
limit may only be required for comparably short periods of time.
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