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1 Scope 
The present document describes the various ways in which Teletext may be used to carry non-Teletext services. It 
should be used in conjunction with EN 300 706 [1]. An example is fully described in EN 300 707 [2]. The present 
document includes additional practical information on implementing a data service of this type. 

Hooks into existing Teletext services may be provided from within the application which is carried as a non-Teletext 
service. A data broadcast application may be pointed to from the Magazine Inventory Page (MIP) or it may be allocated 
a specific page number. A Code of Practice (CoP) shall ensure that services destined for the consumer may be found 
quickly by "low-end" Teletext decoders but this is outside the scope of the present document. 

There are two methods available for carrying data services. The first method carries the data within Teletext pages. The 
data in these pages is not suitable for direct display by a Teletext decoder and shall normally be allocated a special page 
number and/or have the display inhibited. The second method carries the data within Independent Data Lines (IDL) and 
these are independent of the page service. 

With both Page and IDL formats there exist versions which offer Conditional Access (CA). 

There are other specific IDL data services which have been defined but it is beyond the scope of the present document 
to cover all of these. 

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

•  References are either specific (identified by date of publication and/or edition number or version number) or 
non-specific. 

•  For a specific reference, subsequent revisions do not apply. 

•  For a non-specific reference, the latest version applies. 

Referenced documents which are not found to be publicly available in the expected location might be found at 
http://docbox.etsi.org/Reference. 

[1] ETSI EN 300 706: "Enhanced Teletext specification". 

[2] ETSI EN 300 707: "Electronic Programme Guide (EPG); Protocol for a TV Guide using electronic 
data transmission". 

[3] ETSI EN 300 231: "Television systems; Specification of the domestic video Programme Delivery 
Control system (PDC)". 

[4] ETSI TR 101 231: "Television systems; Register of Country and Network Identification (CNI) and 
of Video Programming System (VPS) codes". 

3 Definitions and abbreviations 

3.1 Definitions 
For the purposes of the present document, the following terms and definitions apply: 

20 ms rule: insertion of a one field period delay (20 ms) between the transmission of the Teletext page header and the 
next packet for that page 

NOTE: The delay provides sufficient time for all existing decoders to implement a memory clear. 
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application data: raw data from the service provider prior to encoding in the format of the chosen transmission method 

bit numbering within bytes: in common with earlier and existing Teletext specifications, the bits of a Teletext data 
byte are numbered 1 to 8 (LSB to MSB) 

data stream: sequence of bytes carried in a uniquely addressable data service 

encryption: process whereby a sequence of data is made secret 

NOTE: See clause 5.5 for further information. 

Hamming 8/4: coding scheme which adds four protection bits to four message bits such that a receiver can correct a 
single bit error and detect a double bit error in the resulting 8-bit byte 

NOTE: Defined in full in EN 300 706 [1]. 

network operator: organization responsible for the compilation of the Teletext service for insertion into the available 
Vertical Blanking Interval (VBI) lines 

scrambling: process whereby a sequence of data is made unintelligible 

NOTE: See clause 5.5 for further information. 

service provider: organization responsible for the creation and supply of the data service application 

transmitted bit order: unless otherwise stated, the bits of a Teletext byte are transmitted least significant bit first 

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

AUDETEL AUdio DEscription of TELevision 
BL Block Length 
BP Block Pointer 
BS Block Separator 
BT Block Type 
CA Conditional Access 
CI Continuity Index 
CoP Code of Practice 
EPG Electronic Programme Guide 
FB Filler Bytes 
IDL Independent Data Lines 
LSB Least Significant Bit 
MIP Magazine Inventory Page 
MSB Most Significant Bit 
RI Repeat Indicator 
SH Structure Header 
VBI Vertical Blanking Interval  
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4 Page Format - Clear 

4.1 Introduction 

4.1.1 General points 

The application data is broadcast within uniquely addressable Teletext pages. Unlike the Page Format - CA method 
described in clause 5, any conditional access requirements must be included in the data prior to encoding. 

It is possible to carry several independent applications within a page identified by a 3-digit page number. Up to 15 
separate data streams can be accommodated within one such page, individual streams being uniquely addressable via 
part of the subcode component of the page header. Each data stream can carry multiple applications. Within each 
stream, blocks of application data are preceded by service identifier and length information. Pointers placed at the start 
of each packet indicate the location of block boundaries within the page. 

Data streams can be broadcast with or without adherence to the 20 ms rule. It is possible to provide a total service, 
which is constructed from more than one data stream, requiring the receiver to handle more than one data page. An 
example is an electronic programme guide service as defined in EN 300 707 [2]. One stream, carrying "now and next" 
type information, is intended for reception by all receivers and is transmitted obeying the 20 ms rule. A second stream, 
providing details on future programmes, is aimed at more sophisticated receivers which do not require the 20 ms delay. 
The two streams can be interleaved implying a suitable receiver may have to acquire and process two or more separate 
data pages simultaneously.  

4.1.2 Advantages 

This method is appropriate for reception by all existing Teletext decoders. A default coding scheme is defined in order 
that services may be offered using standard Teletext systems. To allow for future applications, the default method can 
be overridden by including an additional packet 28 per page to define the coding scheme in use.  

The network operator requires no knowledge of the application data he is transporting apart from knowing where each 
block commences and how long it is. Each of the application data bytes is assumed to contain 8 usable bits and it is up 
to the data service provider to determine how they are used. It is also left to the data service provider to apply access 
control or any additional protection to those parts of his service that require it. 

It is possible to sub-divide a service into those parts which will be required by all decoders and those parts which will 
only be required by some, perhaps more sophisticated, decoders. 

It is not necessary to synchronize the application data to the Teletext page format. Block level synchronization at the 
decoder is assured by means of a simple but robust method of dual pointing to each block start location. 

4.1.3 Disadvantages 

This method is not efficient for sending a small amount of data as there is always the overhead of including a page 
header and the optional, but useful, packet 28. Also, data transmission efficiency is further reduced if the pages are sent 
in a fragmented way in order to interleave the data service with the primary Teletext service. 
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4.2 Data streams 
An application data block is prepared for transmission by the addition of service identifier and block length information 
known as a Structure Header. Ultimately such entities are concatenated to form a data stream that is then mapped to 
Teletext pages. It is also necessary to include additional data in the stream in the form of a Bundle Information Structure 
to identify the different applications that may be present. A representative data stream is shown in figure 1. 

Application Data
Block N

Application Data
Block N+1

Transmitted Data Stream

Application Data Blocks

Structure
Header

Bundle Information
Structure

Application Data
Block N

Structure
Header

Application Data
Block N+1

Structure
Header

Data added prior to transmission

 

Figure 1: Formation of a data stream from application data blocks 

4.2.1 Application data blocks 

The application data is assumed to exist in the form of individual blocks of up to 2 047 bytes. The application data is 
broadcast without further error protection or access control data being added to the data stream during the encoding and 
transmission process. 

4.2.2 Structure Header 

A 16-bit Structure Header (SH), figure 2, shall be added to the start of each application data block. The first 5 data bits 
provide the Application ID value. This allows up to 31 different services to be interleaved within a particular data 
stream identified by a 3 digit page number and a specific value for the S3 component of the page sub-code 
(see clause 4.3.1.2). 

The actual value for the Application ID is allocated by the overall service provider. The Application ID value of 0 is 
reserved for the Bundle Information structure, clause 4.2.3, which provides the system with information about the 
services carried in this data stream. 

The remaining 11 data bits of the Structure Header define the Block Length (BL). This indicates the size in bytes of the 
following block of application data. The maximum block length is 2 047 bytes. 

The 16 bits of the Structure Header are Hamming 8/4 encoded prior to transmission. 
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Application ID 
bits 1 to 4 

Application ID 
bit 5 

Block Length 
bits 1 to 3 

Block Length 
bits 4 to 7 

Block Length 
bits 8 to 11 

Structure Header 
Four Hamming 8/4 encoded bytes 

 

NOTE: Fields shown in transmission order from left to right. 
 LSB transmitted first. Only the message bits of the Hamming 8/4 encoded bytes are shown. 
 

Figure 2: The Structure Header 

4.2.3 Bundle Information structure 

A Bundle Information structure (BI) shall be inserted in the data stream at periodic intervals to identify the different 
applications present. For each application (except for itself) the structure defines an identifier and links it to a code that 
indicates the application type. Once a receiver has this information, it can identify the data blocks in the stream 
belonging to a particular application by the Application ID value carried in the Structure Header. 

An application may specify a minimum rate at which BI structures should be inserted in the data stream. 

4.2.3.1 Format 

The format of a BI structure is shown in figure 3 and the syntax is described in table 1. All the data is Hamming 8/4 
encoded before transmission. All bits are transmitted LSB first. 

Structure Header

Application ID
= 0x00

Block
Length

Checksum Number of
Applications (N)

Application
Type - 2

Application
Type - N

Application
Type - 1

 

Figure 3: Format of the Bundle Information structure 

Table 1: Syntax for the Bundle Information structure  

Bundle Information Structure No. of data bits No. of transmitted bytes 
Application ID (= 0x00) } Structure 
Block Length  } Header 

5 
11 

4 

Checksum 8 2 
Number of Applications 8 2 
for (i = 1; i < = Number of Applications; i++) {   
 Application Type 16 4 
}   
NOTE: All bits are Hamming 8/4 encoded prior to transmission.  

 

4.2.3.2 Structure Header 

As defined in clause 4.2.2. The Application ID value is fixed at 0x00. 
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4.2.3.3 Checksum 

The checksum shall be calculated before the data bits have been Hamming 8/4 encoded. 

The checksum includes the contents of the Application ID, Block Length, Number of Applications and Application 
Type fields. It is calculated as follows: The data bits of these fields are concatenated and divided into 4-bit nibbles. The 
nibbles are then expanded into 8-bit bytes with the four most significant bits set to 0. These bytes are summed 
(modulo 256) and the checksum is (0x100 - sum of bytes) modulo 256. 

The checksum is split into two nibbles and each is Hamming 8/4 encoded prior to transmission. 

4.2.3.4 Number of Applications 

This Number of Applications field defines the number of applications carried in the data stream. The maximum number 
permitted is 31. The 3 most significant bits in this 8-bit field shall be set to 0. The field is split into two nibbles and each 
is Hamming 8/4 encoded prior to transmission. 

4.2.3.5 Application Type 

The code for an application as allocated in TR 101 231 [4]. The Application ID in the Structure Headers for the data 
blocks belonging to this application is assigned the current loop index value, i, as defined in table 1. The field is split 
into two nibbles and each is Hamming 8/4 encoded prior to transmission. 

4.3 Coding of the Teletext page 
A data stream, as defined in clause 4.2, is transmitted by mapping it to successive versions of a Teletext page. The page 
consists of a page header, packets 1 up to 25 carrying the data and an optional packet 28. 

4.3.1 Page header 

The transmission of a page commences with a page header (packet 0), figure 4. The byte coding is fully defined in 
EN 300 706 [1]. The bytes are numbered 1 to 45. The page header is essential but it shall not contain any application 
data. Other than the page address and control bytes, it may be identical to all others in the same magazine. 

 

Byte 6               7                    8                  9                 10                 11                12               13 

Bytes 1 - 5                                6 - 13                                                              14 - 45 

Control 
Bits 

C11 - C14 

Page 
Number 

Units 

Page 
Number 

Tens 

Subcode 
S1 

Subcode 
S2 

+ C4 

Subcode 
S4 

+ C5, C6 

Subcode 
S3 

Control 
Bits 

C7 - C10 

Page Address & Control Bits Prefix 32 Data Bytes (odd parity coded) Packet 0 

Magazine 
Number 

Bytes 1 - 2                3               4              5 

Packet  
Number 

(0) 

Clock Run-In 
Framing 

Code Packet Address 

 

Figure 4: Page Header 
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4.3.1.1 Page number 

Since a Page Format - Clear encoded page does not contain data intended for direct display by standard Teletext 
decoders, the use of a page number which includes at least one hexadecimal digit for Page Number Tens or Page 
Number Units is recommended. The reserved page number value of FF is not permitted for any data service.  

Individual applications may suggest the use of a particular page number. However, it is recommended that the page 
number in use is always defined in the Magazine Inventory Page (MIP) for that magazine, see EN 300 706 [1]. 

4.3.1.2 Subcode 

The subcode fields of the page header convey data stream identity, continuity and page length information, figure 5. 

NOTE: The coding of the subcode fields given here is different from that defined in EN 300 706 [1] for both 
normal Teletext pages and enhancement data pages. 

 S2 
(3 bits) 

Last 
Transmitted 

S4 
(2 bits) 

S1 
(4 bits) 

Continuity 

S3 
(4 bits) 

Data 
Stream 

 

Figure 5: Function of the Teletext page subcode bytes 

S3 - Data Stream Identifier: This 4-bit field allows up to 15 different data streams to share the same 3-digit page 
number, table 2. The value 0xF is reserved for future use. Thus the location of a particular data stream within the total 
Teletext transmission is defined uniquely by a 3-digit page number and a Data Stream Identifier value. 

If the LSB is set to 0, the 20 ms transmission rule (see EN 300 706 [1]) must be applied before any further packets 
belonging to the page can be transmitted. If the LSB is set to 1, the next packet for the page may be transmitted on the 
next TV line.  

Table 2: Values of S3 - Data Stream Identifier 

Hex value of S3 Interpretation 
0 20 ms rule applies - data stream 1 
1 No 20 ms rule - data stream 2 
2 20 ms rule applies - data stream 3 
3 No 20 ms rule - data stream 4 

4, 6, 8, A, C and E 20 ms rule applies - data stream 5, 7, 9, 11, 13 and 15 respectively 
5,7,9,B and D No 20 ms rule - data stream 6, 8, 10, 12 and 14 respectively 

F Reserved for future use, no 20 ms rule applies 
 

S1 - Continuity Index (CI): This 4-bit field increments modulo 16 for each page which contains different application 
data. The value is data stream specific and must be sequential in the range 0 to F, with no missing values. If a page is 
transmitted in fragments (see clause 4.4), the same CI value shall be used for each page header required. 

S2 and S4 - Last Transmitted Packet: The S2 and S4 fields are combined to make a 5-bit field (S2 providing the three 
LSBs) which indicates the last packet that will be transmitted as part of the page defined by the current page header. 
The encoded value shall represent a packet address in the range 1 to 25. A receiver may use this information to aid 
"end-of-page" detection. 

If the page is transmitted in fragments, the same Last Transmitted Packet value shall be used for each page header 
required. 
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