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Foreword

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

ETRs are informative documents resulting from ETSI studies which are not appropriate for
European Telecommunication Standard (ETS) or Interim European Telecommunication Standard (I-ETS)
status. An ETR may be used to publish material which is either of an informative nature, relating to the
use or the application of ETSs or I-ETSs, or which is immature and not yet suitable for formal adoption as
an ETS or an I-ETS.

NOTE: The EBU/ETSI JTC was established in 1990 to co-ordinate the drafting of ETSs in the
specific field of broadcasting and related fields. Since 1995 the JTC 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
Case Postale 67
CH-1218 GRAND SACONNEX (Geneva)
Switzerland

Tel: +41 22 717 21 11
Fax: +41 22 717 24 81

This ETSI Technical Report (ETR) has been produced in conjunction with the Digital Video Broadcasting
(DVB) Project.

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.

Introduction

This Code of Practice for enhanced Teletext has a three years history:

In November 1992 - during one of their regular meetings in Geneva - the German-Austrian-Swiss-Dutch
elements within the EBU Teletext/Data Services Group agreed "to produce, as soon as possible, and in
line with current developments in the media and equipment markets, unanimous proposals to put to the
industry that will lead to the introduction of higher Levels in EBU Teletext services".

The aim of this higher Level Teletext initiative from the editors group within the EBU was to enhance the
attractiveness of Teletext to the viewer by raising the Level of presentation.

A Higher Level of Teletext Group with representatives from the Teletext/Data Services Group, the EBU
Sub-group V2 and members of industry was formed to make concrete proposals. Since 1993, the
Technical Committee of EBU and EACEM discussed the revision of the EBU Teletext specification to
accommodate new and higher Levels. The result was Level 2.5 (and - for future application - Level 3.5) for
which the finalization of the specification took place in sessions of a working party of EACEM (WP 2.1)
and EBU in Spring 1995 in Munich/Germany and Perugia/Italy.

On the proposal of Jan van Lier/Philips (chairman of the EACEM Working Party 2.1), EACEM and EBU
decided to set up an Application Group to draft guidelines for broadcasters about to take their first steps
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along the way of introducing enhanced Teletext in Europe. (The names of the members of this Application
Group are listed in annex C).

In August/September 1995 - around the official launch of Level 2.5 at IFA 1995 in Berlin - this Code of
Practice was completed and finally reviewed by the editorial staff of the Application Group consisting of the
chairman Alexander Kulpok (ARD/ZDF-Videotext/Berlin) and Gerhard Eitz (IRT/Munich), David Tarrant
(Philips/Southampton), Peter Weitzel (BBC/London) and Uwe Welz (ARD/ZDF-Videotext/Berlin).

As with the rest of the Level 2.5 activity, this Code of Practice is a result of co-operation and support of a
large number of people and organizations. Broadcast engineers and Teletext editors, TV set and
semiconductor manufacturers, the EBU and EACEM all took part in this task.

This ETR was compiled and written without intimate knowledge of operating an enhanced Teletext service
or sufficient experience with Level 2.5 editing software. Of course, any failings or errors shall remain the
responsibility of the authors. We welcome all comments, reports of experience, supplements or
corrections for a second version of this Code of Practice which we will publish after a considerable period
of experience with editing and broadcasting Teletext Level 2.5.



Page 7
ETR 287: October 1996

1 Scope

This ETSI Technical Report (ETR) is intended as a companion document to the full specification,
ETS 300 706 [1], defining the data and transmission format within enhanced Teletext systems. It is
primarily aimed at Teletext editors, service providers and network operators. The intention is to explain in
relatively simple terms the new display features and possibilities that are available with enhanced Teletext.
The focus is very much on which parts of a large and complex specification have to be implemented to
produce a Teletext service that is more visually attractive than has been possible previously.

This ETR outlines the basic features of enhanced Teletext and highlights the key parameters for a
successful service. It makes recommendations as to how aspects of the specifications should be
implemented and suggests strategies to maximize the transmission efficiency of the additional data that
will be required.

It should be noted that this ETR was compiled in advance of any first-hand experience in editing or
operating an enhanced Teletext service. It is anticipated that a subsequent version will be able to draw
upon the knowledge and experience that operating real services will bring.

2 References

This ETR incorporates by dated and undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text and the publications are listed
hereafter. For dated references, subsequent amendments to or revisions of any of these publications
apply to this ETR only when incorporated in it by amendment or revision. For undated references the
latest edition of the publication referred to applies.

[1] prETS 300 706: "Enhanced Teletext specification".

3 Definitions and abbreviations

3.1 Definitions

For the purposes of this ETR, the following definitions apply:

basic page:  A normal display page in a Teletext service without any display enhancements. It may
include extension packets for extended characters (e.g. Level 1.5), navigation (e.g. Fastext) or VCR
programming (e.g. PDC).

enhanced Teletext:  Teletext services using presentation Levels 2.5 or 3.5 as defined in ETS 300 706 [1].

Levels 1, 1.5, 2.5 and 3.5:  Teletext presentation Levels as defined in ETS 300 706 [1].

3.2 Abbreviations

DRCS Dynamically Re-definable Character Set
EACEM European Association of Consumer Electronic Manufacturers
EBU European Broadcasting Union
FLOF Full Level One Facilities
GDRCS Global Dynamically Redefinable Character Set
GPOP Global Public Object Page
MIP Magazine Inventory Page
MOT Magazine Organisation Table
PC Personal Computer
PDC Programme Delivery Control
POP Public Object Page
TOP Table Of Pages
TV Television (set)
VBI Vertical Blanking Interval
VCR Video Cassette Recorder

Other specialized terminology is noted through the use of italics where it first occurs in this ETR.
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4 What’s new about Level 2.5 Teletext

All current Teletext display pages use Level 1 or 1.5 presentation features. In this ETR these pages are
termed "the basic page" and consist of packets (rows) 0 to 23 and, optionally, packets 24 and 27 for
Fastext (FLOF) and 26 for extended characters (Level 1.5) and PDC.

Display enhancement at Level 2.5 is achieved by overlaying additional information at selected points on
the basic page. This procedure guarantees compatibility between the different Levels. Level 2.5 Teletext is
fully backward compatible with the basic page. A Level 2.5 page can be displayed by existing decoders as
a page without enhancement.

Within the Teletext Level 2.5 specification there are several possibilities for display enhancement which
will contribute to a better presentation of Teletext pages. In particular, a greater number of colours,
enhanced character sets, more display attributes, improved graphics, redefinable character sets (DRCS),
side-panels and objects.

In addition to the presentation features, ETS 300 706 [1] includes navigation-related enhancements such
as information which a TV set may use to aid the acquisition and storage of pages.

4.1 Colours

The eight colours of the basic page are extended to 32. These 32 colours are organized into two palettes
of 16 colours each. Whilst the first palette consists of fixed colours (the 8 basic colours and the 8 basic
colours in half-intensity), the second palette is pre-set with 16 pastel shades which can be redefined by the
editor.

The colours may be used within the text area as foreground (i.e. for characters) and background colours.
Background colouring is not restricted to the text area, but can also be used in the area around the text
window, filling the whole screen. A full screen colour is selected for the area above and below the text
window. Similarly the area to the left and right of the text window can be filled with a full row colour, with a
different colour on each row if required, or the full screen colour can be used as a default. Full screen
colour can be overwritten by full row colour, which can be overwritten in the text area by background and
foreground colours.

It is relatively easy to map the colours used on the basic page to a different set of 8 colours.

Recommendations:

For reasons of transmission efficiency it is recommended to prefer the half-intensity colours of the first
palette and the default pastel colours. If you define a new colour palette, ensure that you can use this new
palette on most of your pages.

When using a new palette, be aware of the remapping function which offers an easy and efficient way of
replacing the colours of the basic page.

First set the full screen colour and consider it for use as the default row colour for all rows. If necessary,
re-colour separate rows afterwards.
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4.2 Character sets

The G0 and G1 character sets (primary alphabet and block mosaic graphics respectively) for basic pages
are extended with two more sets: G2 = supplementary character set and G3 = smoothed mosaic graphics
and line drawing character set. In addition, diacritic marks can be added to any G0 character to support all
Latin-based European languages.

Recommendation:

For reasons of transmission efficiency when improved graphics are required, prefer to use symbols from
the G3 set instead of DRCS.

4.3 Attributes

The basic attributes like flashing, double height, etc., are extended by some more functions. The flashing
function is enhanced with several new modes, and all could appear on a page at the same time. The
sizing function is upgraded by two modes: double size and double width. There is also an underline
function.

Recommendation:

For Level 1 compatibility be aware that each character covers two screen locations horizontally in double
size and double width modes.

The use of attributes is different to Level 1. Level 2.5 supports both serial attributes (like Level 1) and
parallel attributes. The following example illustrates the improvement:

At Level 1 a word is shown in a colour which is selected by a serial attribute in front of the word:

αBlue TELETEXT

This setting causes that the word TELETEXT to be shown in blue throughout. Any change of colour within
the word is not possible without using a space for a new colour attribute.

Level 2.5 enlarges the editorial possibilities by offering parallel attributes:

αBlue TELE TEXT

α
R
e
d

This combination causes the letters TEXT to be shown in red, whilst the letters TELE remain in blue.

In Level 2.5 the attributes can be placed at virtually any character position and have influence from that
point on for the rest of the row unless otherwise reset. More than one enhancement can be applied at any
character position.
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4.4 Dynamically Re-definable Character Sets (DRCS)

If the G3 set does not fit to your enhancement ideas there is a new way to improve graphics. Up to 24 new
characters with a resolution of 12 dots horizontally by 10 dots vertically can be defined for one page. The
foreground and background colours are defined by the page.

Recommendation:

Be aware that the definition of DRCS can cost a lot of transmission capacity. Check the possibility of using
G3 characters instead of DRCS, or use the defined DRCS symbols in several pages.

4.5 Objects

Level 2.5 Teletext includes the possibility to combine any collection of characters, symbols or attributes in
a single entity called an object. Such an object may be transmitted once and used many times on different
pages thus saving transmission capacity.

Recommendation:

The use of objects is beneficial, but quite complex. Please read clause 6 in this ETR and clause 13 in
ETS 300 706 [1] very carefully.

4.6 Side panels

Level 2.5 extends the normal Teletext format of 24 rows by 40 characters with an additional 16 characters
per row. These may be placed one side or the other of the basic page, or divided either side, in areas
known as side-panels. They are likely to be used for additional navigational information, logos (e.g. sports
logos) or graphics.

Pages with side-panels may be compressed when displayed on a TV set with an aspect ratio of 4:3 so
that all 56 characters fit on the screen. Depending on the division of the characters between one or two
side-panels, the position of the basic page may be shifted.

Recommendations:

Information in side-panels should be additional and not integral to the page. Be aware that the information
given in a side-panel is not seen at Level 1, nor is it mandatory for a Level 2.5 decoder to display it. In
normal use a side-panel should be the whole 16 characters positioned either to the left or the right of the
basic page.

The presence of side-panels and the division of side-panel characters between subsequent pages should
not change very often (i.e. it should be consistent throughout a magazine or sub-section of a database).
Otherwise the basic page may be seen to jump horizontally from page to page as the viewer navigates his
way through a series of linked pages.

4.7 Level 3.5

Teletext can be developed further. Level 2.5 is not the end of the developments to enhance Teletext. The
specification also includes Level 3.5. It will offer more graphical display improvements, 96 DRCSs with
greater colour resolution and bold, italic and proportional fonts.

5 Objects

Objects are one of the most powerful features of Level 2.5. An object can be understood as an
accumulation of different enhancements put together into one entity. The "invention" of objects is a result
of the intention to re-use enhancements on a number of pages and to save transmission capacity.

Objects satisfy a number of different requirements, for instance the "styling" of Level 2.5 pages, the
repeated use of smoothed graphic maps and logos, etc. They are also the mechanism by which side-
panels are transmitted.
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Editorially, objects will be available at the editing workstations, but their creation and transmission requires
very careful management by the origination system.

5.1 Types of objects

There are three different types of objects: active, passive and adaptive objects (see ETS 300 706 [1],
subclauses 13.3 and 13.5). At first sight, the differences between the three types are not easy to
understand. However, an example of each kind of object will explain its function and the consequences of
its use.

5.1.1 Passive objects

In very simple terms a passive object could be a logo, or similar, "stamped" over the basic page.
A passive object does not import any attributes from the basic page and does not affect the page outside
of its boundaries. On starting the object the attributes are reset to the default conditions implied at the
beginning of a row on the basic page. The set of attributes defined by the object is only applied to the
column positions where the object explicitly defines a character.

Basic
page
attributes

Posit ions addressed by the
passive object. All attr ibutes
defined by the object

Passive object boundary

Figure 1: Passive object

5.1.2 Active objects

One function of an active object is to place style-setting attributes into the page. Examples are banner
headlines or principle templates for pages. On entering the area affected by the object, the set of
attributes defined by the basic page remains unaltered. They have effect within the object’s boundaries
unless superseded by attributes defined by the object itself. The set of attributes in place at the right-hand
boundary of the object affects the rest of the row unless superseded by attributes defined by the basic
page.

Attribute settings exported from
object area into basic page

Attributes
defined by the

basic page only

Attribute settings imported into
object area from basic page

Attributes affected by the basic
page and the active object

Attributes affected by
the basic page.  Initial

settings defined on
exiting from the object

Active object
boundary

Figure 2: Active object
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5.1.3 Adaptive objects

An adaptive object allows an area of the page to be replaced while maintaining some or all of the existing
attribute settings, for example substituting Level 1 graphics with DRCS. On entering the area affected by
the object, the set of attributes defined by the basic page remains unaltered. They have effect within the
object’s boundaries unless superseded by attributes defined by the object itself. At the right-hand
boundary of the object, the attribute settings revert to those of the basic page at that position.

Attributes
defined by the

basic page only

Attribute settings imported into
object area from basic page

Attributes affected by the basic
page and the adaptive object

Adaptive object boundary.
Attribute settings within object
do not have effect outside the

object’s boundary

Figure 3: Adaptive object

5.2 The use of objects

The usefulness of objects is extended by the fact that one object can call up another object according to
the following simple rules:

- an active object can invoke adaptive or passive objects;
- an adaptive object can invoke passive objects;
- a passive object cannot invoke any other object.

The following is an example of the use of objects and these rules:

An active object is called which sets up the style for the page and then invokes a logo as a passive object,
then smoothes the graphics using an adaptive object. The adaptive object may then call another passive
object which could be a mini-logo.

Recommendation:

A few objects can enhance the appearance of pages without causing problems with their management.
Be aware that the number of objects open (i.e. overlapping) on one single page is restricted.

Objects can be global, public or local. Local objects are defined within packets 26 appended to a basic
page and can be used on that page alone. For global and public objects the necessary information is to be
found in special object definition pages. Global objects are more likely to be stored by a decoder (i.e. they
are treated with higher priority) and can accessed by any page. Public objects are treated with lower
priority and, in general, their use may be restricted to fewer pages.

Recommendations:

Prefer the use of global objects to local objects.

The use of local objects needs careful thought. It removes all need for object management, but it is not an
efficient method if the same object is required by more than one page. Also, they can have a negative
effect on Level 1.5 decoders as they fill the memory space with useless data. In turn, this can lead to an
increase in the time taken to process a page.
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6 Saving capacity

All the information which is overlaid on a basic page to turn it into a Level 2.5 page is transmitted as
additional data. The details of how the information is transmitted is of little interest to the editor, but a
general awareness of the efficient transmission of additional data is very useful.

The supplementary data for enhancement is transmitted in extra packets, both appended to basic pages
or standalone, and in additional enhancement definition pages. The actual order of transmission of
enhancement data can be complicated as it depends on how the supplementary information is used and
organized. In turn this, in combination with the depth of enhancement to the basic pages, determines the
number of extra packets.

The key principle is that enhancement data should be used several times by several pages and not only
once by one page. This can be achieved by the use of objects, packets 28 (on a page-by-page basis) and
packets 29 (on a magazine basis) for colouring and side-panel control, ETS 300 706 [1].

Recommendation:

Create enhancement data that you will use more than once. When organizing your service for Level 2.5
start by creating enhancement data for the complete service, then for single magazines (global use) and
then for single pages (local use). Taking this advice ("prefer global use to local use") into account will save
capacity.

The transmission of enhanced data can be partially done in packet slots which are currently unusable due
to the need to obey the 20 ms rule of the original Teletext specification. Dummy headers are sometimes
inserted in these filler packet slots. Therefore, do NOT assume that the reduction or addition of one
enhancement packet to a page will directly affect the cycle time.

If care is taken in the amount and type of enhancement data, there will be a minimal effect on cycle time.
However, some apparently minor changes will have serious effects on the service as received. When
using more than six VBI lines per field in serial mode there will be almost no effect on cycle time as there
are many filler packets. In parallel mode there will be a greater effect, as the basic transmission is more
efficient.

Further recommendations designed to save transmission capacity are given elsewhere in this ETR.

7 How to work with Level 2.5

The world of Level 2.5, which offers lots of possibilities for graphically more attractive Teletext services,
has consequences on the work of the editors. As mentioned previously, this Code of Practice is a general
introduction to Level 2.5 written without practical experience of any editing software. In this clause we wish
to summarize hints which should be taken in account before planning the editorial work with Level 2.5.

7.1 Working on two Levels

It is not without reason that the picture of an overlaid acetate is often used to describe the relationship
between Teletext Levels 1 and 2.5. In spite of all the enthusiasm about the enlargement of editing
possibilities we have to keep several things in mind - above all the fundamental principle of compatibility
with Level 1. Although this problem is solved technically by the specification, editors should be aware that
they are editing for two different Levels.

The work with two Levels will be reflected by the editing software. It is necessary to review your page
output on both Levels. There are important reasons to check your editing output not only on your PC
monitor but also on a TV set. Several Level 2.5 features like the flash modes or the complete colour
palette might not be shown sufficiently accurately on every PC monitor.

Recommendation:

Check both versions of the page, preferably on a TV set, while editing.
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7.2 Enhancing Level 1 - the overlaying principle

In simple terms, the enhanced data to overlay the basic page should not transport elementary information.
For the next few years Level 1 decoders will still form the majority and, by definition, cannot display
enhancement data. This should consist only of supplementary information for the near future.

The main work - editing news as fast as possible - will probably still be done in Level 1, while Level 2.5
features will be applied to enhance this information in an effective and graphically attractive manner.

The overlaid enhancement can define the general layout of a whole magazine (e.g. a standardized
background colour), the layout of a single page or simply an area of a page. You should remember that
the overlaid area has to be congruent to the respective area of the basic page. As one example you might
have a table on the basic page consisting of election results. With Level 2.5 this table can be turned into
an attractive graph. But remember not to go beyond the margins of the original table!

Another typical enhancement application in Level 2.5 might be the smoothing of banner headlines by
using the G3 smoothed mosaics character set, as well as applying logos and supplementary background
colouring.

First of all, you should enhance the introductory page of your service (usually page 100). A page which
should benefit from enhancement is the weather forecast. Some simple graphical improvements will
revitalise this page. Another example might be the "TV Guide" pages which can be easily upgraded with
broadcaster logos. And, for all these examples, define your own colour scheme!

7.3 More about colours, attributes, objects and side-panels

The overlaying principle of the enhancement of Teletext pages does not only include the more technical
aspect of how to do it, it is also a question of planning the Teletext service.

Level 2.5 offers a considerably wider palette of colours for display. Your Teletext pages can be enhanced
by new back- and foreground colours from the set of 32 colours, half of which are definable by the editor.
Mathematically, you have a vast number of colour combinations. In reality, the number of these
combinations is much smaller. It is up to the editor to find the best combination for his service. Remember
that some people are colour blind and may not appreciate certain background/foreground colour
combinations. If you use the chance to create your own colours for your service, use them on as many
pages (or magazines) as possible. Otherwise you risk problems with the allocation of colours and pages.

The handling of several different colour palettes for different pages or magazines may lead to other
problems. If you use global or public objects you should be aware that they may appear in different colours
on different pages - depending on the colour palette in use for the respective page or magazine.

As already mentioned, in the side-panel you should either send supplementary data in addition to the
basic page or a kind of navigational information for your Teletext service. Never use the side-panel for
elementary information because it will not appear on Level 1 decoders.

7.4 The organization of enhancement

The features given in Level 2.5 will encourage your creativity as an editor and will enable you to produce
more attractive pages. For instance, there are rules to be made for the creation of new colour palettes or
default objects. For an efficient management of objects you should organize a "library" of DRCS and
objects. All colour palettes, DRCS and objects should be available on all editing terminals.

With more features there is a greater need for system management to organize your Teletext service
efficiently.
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8 Transmission management

This clause covers aspects of the management of the enhancement data which the editing and
transmission system should take care of automatically.

Because of the limitation (laid down in the Level 2.5 specification) that the total enhancement data should
not take more than 500 packets and should be transmitted once every 20 seconds, there is a "new"
process in the origination systems concerning the transmission management for the whole service.

The new enhancement data pages required are:

- Magazine Organisation Tables (MOT);
- Object definition pages (GPOP and POP);
- DRCS definition pages (GDRCS and DRCS);
- Magazine Inventory Pages (MIP).

The starting point for an efficient Level 2.5 operation is the Magazine Organisation Table (MOT).
The MOT contains an entry for each page of a magazine. It contains pointers to the page numbers of the
object and DRCS definition pages required to achieve the display of the Level 2.5 version of that page.
It can also invoke the display of an object (a default object) without the need to append packets 26 to the
basic page.

Objects are described in (Global) Public Object Pages (GPOPs or POPs). In these the objects are stored
like subroutines which will be invoked through the data in the MOT (as default objects) or from the data in
packets 26. DRCS pages transport the redefined characters or graphic shapes.

The Magazine Inventory Page (MIP) is a system page which contains information for the decoder to help it
decide whether to store a page or not. The creation of the MIP is likely to be done by the transmission
system with some guidance from the editorial system manager. The MIP has an entry for every page in
the magazine placing it in one of seven main categories: Normal page, Subtitle page, Current TV
programme related page, TV schedule page, Data broadcasting page, Editorial system page (e.g. MOT,
TOP, POP or DRCS page) and Engineering extra function pages. A TOP page contains already some of
the information in the MIP. Also, some of the information in the MIP is useful to multi-page decoders which
are not capable of a Level 2.5 display.

Recommendation:

It is recommended to use hexadecimal pages for the transmission of enhancement data.

The new generation of Level 2.5 decoders do not need the 20 ms memory erase time which is necessary
for the Level 1 decoders. Thus the enhancement data pages can be transmitted in the filler packet space.
The one exception is the MIP because of its usefulness to a wider range of decoders. In annex A it is
shown that sufficient filler packet capacity is likely to be found in serial mode transmissions using 6 or
more VBI lines per field to transport the 500 enhancement packets in 20 seconds.

9 Minimum service

In order to establish a Level 2.5 service which will not increase cycle time to an observable extent a
minimum service is proposed.

Such a service could have the following features:

- full screen colour for all pages in each magazine;

- a (broadcaster) logo on each index page (or any other important pages which you want to be
highlighted). The number of invocations of this logo is not important if the logo is always
implemented at the same position as it could then be invoked as a default object via the MOT.

These enhancements will increase the cycle by two extra pages per magazine and one standalone
packet. A MOT and a GPOP are needed for the logo, and packet 29 for the full screen colour and the
colour palette.
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There is an added benefit in that the packets 29, in conjunction with page header control bits, will define
unambiguously the character set requirements (i.e. alphabet(s) and national option sub-set) of each page,
see subclause 11.3.

10 Technical epilogue

This clause deals with a number of Teletext issues not directly related to Level 2.5 that were identified by
the EBU/EACEM group during their discussions. Further topics are dealt with in the normative and
informative annexes of ETS 300 706 [1].

10.1 Allocation of page numbers and page sub-codes

Any page address up to including hexadecimal FE with a sub-code up to and including 3F7E, can be used
for a page carrying data and can be specified as a linked page in a packet 27. However, normal decoders
allow the user to enter page numbers in the range 100 to 899 only. Access to other pages in the
hexadecimal range is possible via packet 27 links in the FLOF code of practice.

Pages used for enhancement data (objects and DRCS definition pages) should have page numbers which
include a hexadecimal digit to prevent these pages being captured as normal display pages.

Page numbers with the tens or units value set to F are often used for engineering or system control
purposes and thus they may not be available for editorial purposes.

The page number FF in all magazines is reserved for use as a null page address. The full page address
of FF with a sub-code of 3F7F is reserved for use as a null link in packets 27.

To enable multi-page decoders to handle rotating pages (otherwise known as rolling pages or multi-page
sets) in an intelligent manner, the sub-codes of these pages should be set according to the following:

1) Single, non-rotating pages should use the sub-code value 0000.

2) The following applies to rotating page sets where the editorial content is significantly different from
one page to the next, for example "news-reel" sequences or today/tonight/tomorrow weather
details.

Rotating page sets of up to 79 separate pages should use sequential sub-codes. The first 9 pages should
be numbered 0001 to 0009, the next 10 pages numbered 0010 to 0019 and so on up to 0079.
An intelligent decoder may choose to store these pages individually, allowing the user to step through the
sequence at this own rate. If the editorial content of a certain page is not different from the preceding
page, the current page may be transmitted with the same sub-code as the preceding page.

Rotating page sets comprising more than 79 sub-pages should use unique sub-codes greater than 0079
on all the pages. It should not be assumed that intelligent decoders will attempt to store these pages
individually.

3) The following applies to a rotating page set where the editorial content is not significantly different
from one page to the next to the extent that an intelligent decoder need not store each page
individually. In other words, it is intended that the user sees a new version of the page with minor
updates as soon as it is transmitted. A typical example is an index page which rotates to highlight a
different topic.

Sub-codes values greater than 0079 should be used on each page. To ensure older decoders update
their displays each time a new version is transmitted, a unique sub-code should be allocated to each page
in the set.

4) The sub-code may be used to transmit time-related information, for example an alarm clock page.

Separate rules apply to the allocation of sub-code values to enhancement data pages. These should be
implemented automatically by the transmission management system.

It should also be noted that it is allowed to use different FLOF links on different pages within a sequence
of rotating pages.
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10.2 Use of the Update bit (C8)

The Update bit (C8) is used by the editor specifically to indicate that an update has occurred. The
expected effect in the decoder is that, where a page display has been cancelled by an appropriate user
key ("cancel page", "picture", etc.), the setting of the Update bit will cause a prompt, which may involve
automatic redisplay of the page. An application where this is standard practice is for newsflash pages. The
unnecessary or inappropriate setting of the Update bit can cause annoying redisplay of a page or
newsflash that a user wishes to cancel. The setting of the Update bit is thus an editorial decision.

10.3 Language definition and the preferred use of packets 29/0

Existing Level 1 and Level 1.5 decoders have, in general, a limited language capability and determine the
language of a page from the C12, C13 and C14 control bits in the page header. The decoder is often
designed to meet the needs of the local market only. Many existing decoders do not decode correctly all
possible combinations of these bits but, by chance, default to the correct language if a non-supported
combination occurs. By definition, Level 2.5 decoders have a much wider language capability, including
the ability to display more than one alphabet. They will be more likely to display the wrong language, or
even the wrong alphabet, under these circumstances. Therefore it is recommended that the correct
settings for these bits are always transmitted.

The C12, C13 and C14 control bits on their own provide insufficient information to identify uniquely the
language of a page. For example, the combination 000 is used for both English and Polish. Thus Level 2.5
decoder require supplementary information to resolve this ambiguity. The relevant information can be
transmitted on a page-by-page basis via packets 28/0, or more efficiently, on a magazine basis by packets
29/0. However, packets 29/0 also allow the simple but effective Level 2.5 enhancements of full screen/row
colours and colour re-mapping. Thus the introduction of packets 29/0 in advance of any more complex
Level 2.5 transmissions using objects and DRCS is recommended.

Where a service comprises pages in different languages using different alphabets, for example Estonian
(Latin) and Russian (Cyrillic), it is recommended to use parallel mode transmissions and dedicate
particular magazines to each language. This ensures the correct alphabet is used when the decoder is
displaying rolling headers while searching for a page.

10.4 Interrupted pages

In order to keep some existing decoders working, it is recommended that Level 1 pages be re-transmitted
completely, including all extension packets, after any interruption.

Pages carrying enhancement data (MOT, POP, DRCS) may be interrupted and can continue with the
transmission of the remaining part of the page following the page header. Special rules apply to the setting
of the sub-code and certain control bits under these circumstances. Refer to ETS 300 706 [1], annex ,
clause A.1.

10.5 Parallel magazine transmissions

In order for a decoder to maintain the time field at the end of the header row, it is necessary to transmit a
page header at least every second. This is particularly important with parallel magazine mode
transmissions where a limited number of pages in a magazine and the infrequent allocation of a
transmission slot can result in the time field changing erratically.

Where the number of pages in a magazine is limited and transmission slots are allocated infrequently it is
good practice to terminate explicitly each page with a dummy header (page number FF) if the page is not
to be terminated implicitly by the immediate transmission of another page in the same magazine. An
example is the transmission of subtitles where the page is the only one in the magazine. The purpose of
the dummy header is to terminate the acquisition process within the decoder and prevent corruption of the
received data by noise and, at Level 2.5, to activate the processing of any enhancement data required by
the page.

The combination of TOP and parallel transmissions is not recommended due to the limited performance
of existing decoders. This is caused, amongst other factors, by a lack of memory in a significant number
of decoders. Therefore, where a parallel transmission is implemented, the use of navigation via FLOF or
the MIP is encouraged.
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10.6 Preferred use of the link control byte in FLOF transmissions

The link control bytes in the packets 27/0 of a FLOF transmission are used, in part, to indicate if a packet
24 should be displayed. This function is controlled by the most significant data bit (bit 4). Some existing
decoders ignore the three remaining bits. Other decoders respond to them and, if a bit is set to 0, they
disable the function of one or more of the coloured keys on the user’s remote control (bit 1=green,
bit 2=yellow, bit 3=blue). Therefore, it is recommended that bit 1 to 3 of the link control byte are always set
to 1 if normal FLOF functionality is intended.

10.7 Preferred use of packets 27/4

Packets 27/4 links provide a complete definition of the particular POP and DRCS sub-pages carrying the
enhancement data required by the associated basic page. (This is in the form of 16 flags for the
16 possible sub-pages). The MOT only provides the page number and an indication of the total number of
sub-pages. Thus the transmission of a packet 27/4 can speed up the processing of a Level 2.5 page by a
decoder.

In some circumstances the transmission of a packet 27/4 is essential, for example to support the "news-
reel" type of page where a selection of pages, possibly from different magazines, with different
enhancement data (POPs and DRCS) is presented on a single page number as a rotating page. The
information available from the MOT is insufficient to identify the requirements of each page.

10.8 Objects in row 24

The use of objects which spread from rows higher up the screen into row 24 is not recommended as
many decoders will display row 24 below rows 0 to 11 when operating in "page expansion" mode.

10.9 The advantages of transmitting a MOT

The MOTs will always be captured by Level 2.5 decoders and stored permanently. Thus the decoder may
search for the basic page and the required enhancement data pages simultaneously. With some Level 2.5
decoders the memory will be large enough to pre-capture and store all the enhancement pages. The
requested page can then be displayed as soon as the basic page is acquired.

If the required enhancement data pages are only indicated through packets X/27/4 appended to the basic
page, they can only be requested after reception of the basic page.

The default object feature within the MOT allows enhancements to added to any page without the need to
append packets 26 to the basic page and thus saving transmission capacity.

10.10 Limiting the use of packets 26

Packets 26 should be used primarily for Level 1.5 data and global (or public) object invocations to
minimize the number of packets 26 appended to each basic page. A large quantity of enhancement data
should be packed into an object and transmitted in an object page even if the enhancement is to be used
only once. This approach will save transmission capacity as the object page can make use of the filler
packet space. In addition, the effect on the processing time of some Level 1.5 decoders will be minimized.
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Annex A: Cycle time in serial transmission mode

By its very nature cycle time involves a mathematical treatment. A displayable page consists of a header
(row zero) and a number of other packets. A full page takes 24 packets. If a row has no information, it
does not need to be transmitted.

Table A.1 shows the number of vertical blanking intervals (VBIs), each 20 ms in duration, required to
transmit pages of between 18 and 30 packets on 1 to 12 VBI lines.

Table A.1: VBIs required to transmit pages of different sizes

No.
of Number of packets per page

VBIs 30 29 28 27 26 25 24 23 22 21 20 19 18
1 30 29 28 27 26 25 24 23 22 21 20 19 18
2 15 15 14 14 13 13 12 12 11 11 10 10 9
3 10 10 10 9 9 9 8 8 8 7 7 7 6
4 8 8 7 7 7 7 6 6 6 6 5 5 5
5 6 6 6 6 6 5 5 5 5 5 4 4 4
6 5 5 5 5 5 5 4 4 4 4 4 4 3
7 5 5 4 4 4 4 4 4 4 3 3 3 3
8 4 4 4 4 4 4 3 3 3 3 3 3 3
9 4 4 4 3 3 3 3 3 3 3 3 3 2
10 3 3 3 3 3 3 3 3 3 3 2 2 2
11 3 3 3 3 3 3 3 3 2 2 2 2 2
12 3 3 3 3 3 3 2 2 2 2 2 2 2

Table A.2 shows the number of filler packets per page over the same range of packets per page and VBI
lines.

Table A.2: Number of filler packets per VBI / page size combination

No.
of Number of packets per page

VBIs 30 29 28 27 26 25 24 23 22 21 20 19 18
1 0 0 0 0 0 0 0 0 0 0 0 0 0
2 0 1 0 1 0 1 0 1 0 1 0 1 1
3 0 1 2 0 1 2 0 1 2 0 1 2 0
4 2 3 0 1 2 3 0 1 2 3 0 1 2
5 0 1 2 3 4 0 1 2 3 4 0 1 2
6 0 1 2 3 4 5 0 1 2 3 4 5 0
7 5 6 0 1 2 3 4 5 6 0 1 2 3
8 2 3 4 5 6 7 0 1 2 3 4 5 6
9 6 7 8 0 1 2 3 4 5 6 7 8 0
10 0 1 2 3 4 5 6 7 8 9 0 1 2
11 3 4 5 6 7 8 9 10 0 1 2 3 4
12 6 7 8 9 10 11 0 1 2 3 4 5 6

The previous two tables are fundamental - but it is more useful to see how many pages can be transmitted
in about 20 seconds, a typical reading time for one page (see table A.3).
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Table A.3: Number of pages in 20 seconds per VBI / page size combination

No.
of Number of packets per page

VBIs 30 29 28 27 26 25 24 23 22 21 20 19 18
1 33 40 50
2 66 66 72 72 77 77 83 83 90 90 100 100 111
3 100 100 100 111 111 111 125 125 125 142 142 142 166
4 125 125 142 142 142 142 166 166 166 166 200 200 200
5 166 166 166 166 166 200 200 200 200 200 250 250 250
6 200 200 200 200 200 200 250 250 250 250 250 250 250
7 200 200 250 250 250 250 250 250 250 333 333 333 333
8 250 250 250 250 250 250 333 333 333 333 333 333 333
9 250 250 250 333 333 333 333 333 333 333 333 333 333
10 333 333 333 333 333 333 333 333 333 333 500 500 500
11 333 333 333 333 333 333 333 333 500 500 500 500 500
12 333 333 333 333 333 333 500 500 500 500 500 500 500

Table A.4 shows the vast number of filler packets that a service using more than six VBI lines per stream
contains. The shaded area shows the combination of packets per page and VBI lines per field where there
are more than approximately 500 filler packets per 20 seconds (i.e. corresponding to the maximum
amount of Level 2.5 enhancement data at the slowest permitted transmission rate).

Table A.4: Number of filler packets in 20 seconds per VBI / page size combination

No.
of Number of Packets

VBIs 30 29 28 27 26 25 24 23 22 21 20 19 18
1
2 66 72 77 83 90 100
3 100 200 111 222 125 250 142 284
4 250 375 142 284 426 166 332 498 200 400
5 166 332 498 664 200 400 600 800 200 400
6 200 400 600 800 1000 250 500 750 1000 1250
7 1000 1200 250 500 750 1000 1250 1500 333 666 999
8 500 750 1000 1250 1500 1750 333 666 999 1332 1665 1998
9 1500 1750 2000 333 666 999 1332 1665 1998 2331 2664
10 333 666 999 1332 1665 1998 2331 2664 2991 500 1000
11 999 1332 1665 1998 2331 2664 2997 3330 500 1000 1500 2000
12 1998 2331 2664 2997 3330 3663 500 1000 1500 2000 2500 3000
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Annex B: Commercial name

The term "Hi Text" has been proposed as the commercial name for enhanced Teletext services and
decoding products compliant with ETS 300 706 [1] and this ETR.
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Annex C: List of members of the EBU/EACEM Application Group

The following members of the EBU/EACEM Application Group contributed to this code of practice ETR:

Alexander Kulpok (Chairman) ARD/ZDF-Videotext / Berlin

Paolo d’Amato RAI / Rome

Dirk Angenendt ARD/ZDF-Videotext / Berlin

Frans Collignon NOS Teletekst / Hilversum

Doug Eaton VG Broadcast / Crawley

Gerhard Eitz IRT / Munich

Brian Gill GEC Plessey / Swindon

Christian Lappe Bayerischer Rundfunk / Munich

Paul Georg Meister CH-TELETEXT / Biel

Kjell Norberg NRK / Oslo

Danny Payea VG Broadcast / Crawley

Werner Roessler Siemens / Munich

Rolleiv Solhom NRK TEKST-TV / Oslo

David Tarrant Philips Semiconductors / Southampton

Peter Tobisch ORF / Vienna

Peter Weitzel BBC / London

Uwe Welz ARD/ZDF-Videotext / Berlin

Otto Wisst Sony / Fellbach

Russ Wood Softel / Pangbourne
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