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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of

ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technicgl committees collaborate in fields of mutual interest. Other international organizations, governmenta
and nomn-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field of infermation
technolggy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives; Part 2.

The mdin task of the joint technical committee is to prepare International Standards: Draft Internationa
Standarfds adopted by the joint technical committee are circulated to national bodies for yoting. Publication as
an Interpational Standard requires approval by at least 75 % of the national bodies gasting a vote.

Attentiop is drawn to the possibility that some of the elements of this documeht:may be the subject of paten
rights. 1I$O and IEC shall not be held responsible for identifying any or all suéh patent rights.

ISO/IEQ 14496-17 was prepared by Joint Technical Committee ISOHEC JTC 1, Information technology
Subconmittee SC 29, Coding of audio, picture, multimedia and hyp€e€rmeédia information.

ISO/IEQ 14496 consists of the following parts, under the genétal title Information technology — Coding of
audio-visual objects:

— Part 1: Systems

— Part 2: Visual

— Part 3: Audio

— Pait 4: Conformance testing

— Pait 5: Reference software

— Part 6: Delivery Multimedia“Integration Framework (DMIF)

— Part 7: Optimized.feference software for coding of audio-visual objects [Technical Report]

— Part 8: Carriage of ISO/IEC 14496 contents over IP networks

— Part 9;Reference hardware description [Technical Report]

—  Part-t6—7AdvarcedVideo Coding (AVC)

— Part 11: Scene description and application engine

— Part 12: ISO base media file format

— Part 13: Intellectual Property Management and Protection (IPMP) extensions

— Part 14: MP4 file format

— Part 15: Advanced Video Coding (AVC) file format
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— Part 16: Animation Framework eXtension (AFX)
— Part 17: Streaming text format

— Part 18: Font compression and streaming

— Part 19: Synthesized texture stream

— Part 20: Lightweight Application Scene Representation (LASeR) and Simple Aggregation Format (SAF)

— Part 21: MPEG-J GFX

— Part 22: Open Font Format
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Introduction

This International Standard was developed in response to the need for a generic method for coding of text at
very low bitrate as one of the multimedia components within audiovisual presentations. This International

Standard_allows for example subtitles and Karaoke song texts to be coded and transported as separate tex

streams
sufficen

for presentation jointly with other components of an audiovisual presentation at bitrates that arg
ly low for use in mobile services over IP.

Vi
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Information technology — Coding of audio-visual objects —

Part 17:
Streaming text format

I Scope

[his International Standard specifies the coded representation of textual information’for timed present
Subtitles e.g. with translations of the associated audio in another language, of.as’an aid to the hard of
stand-alone application without any associated video and audio. The streaming text format is speci
ransport agnostic manner, so as to allow transport over a large varietyof transport means, while prg
easonable level of random access and error robustness.

The text streams are defined as byte streams that are capable of carrying text access units of a s

ormat, optionally interleaved with data needed for the deceding of the text stream. The format of text
and text access units is specified, as well as signaling and_decoding of text streams.

P Normative references
The following referenced documents arg jndispensable for the application of this document. Fqg
Hocument (including any amendments).applies.

SO/IEC 14496-18:2004, Information technology — Coding of audio-visual objects — Part 1
compression and streaming

BGPP TS 26.245: 2003;Timed text format (Release 6)

B Terms and definitions
-or the parposes of this document, the following terms and definitions apply.

8.1

Ation on

screens. The text may be streamed in association with video and audio, in which case the text may r¢present

hearing;

bnother example is the text of a song in a Karaoke application. However,the text may also be streanjed as a

ied in a
viding a

pecified
streams

r dated

eferences, only the edition cited applies. For undated references, the latest edition of the referenced

8: Font

ext)stream

byte stream capable of carrying text acCess units of a specified format, optionally Interleaved with data
for the decoding of the text stream

3.2
text access unit
individually accessible portion of data within a text stream

needed

NOTE Each text access unit contains the coded representation of text data. For presentation, the text access unit

can be associated with a single time stamp.
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33
3GPP text stream
text stream carrying 3GPP text access units

34
3GPP text access unit
text access unit carrying data from a text sample specified by 3GPP

3.5

text sa
when uged in the context of a 3GPP text stream, a text sample, as specified in 3GPP TS 26.245, consistingof
a text stfing, optionally followed by one or more text modifiers

using UTF-8 or UTF-16, as specified in 3GPP TS 26.245

3.7
text modifier
when uged in the context of a 3GPP text stream, data within a text sample, specifying a modification to thg
presentation of the text string within that text sample, as specified in 3GPP TS.26.245

3.8
sample|description
when uged in the context of a 3GPP text stream, descriptive text data, providing global information about ong
or more]text samples, such as font(s) to be used and positioning of\the text, as specified in 3GPP TS 26.245

3.9
Timed Text Unit
TTU
syntactital structure within a 3GPP text stream for carriage of text access units, whereby its index ; identified
which type of data (such as a complete text access unit, a fragment thereof or a sample description) is carried

4 Tekt stream format

A text sfream is a byte stream thal is' capable of carrying text access units of a specified format, optionally
interleayed with data needed for\the decoding of the text stream. The text stream format is defined so as tq
conveniently allow for carriage)in transport packets and files. However, such carriage itself depends or
specific[formats for file storage and transport and is beyond the scope of this standard.

5 Tekt accessunits

5.1 Timing/and decoding of text access units

Each textaccessunit containmstext dataof @ specifiedformat,toeachtextaccess unitasingletime—stam
applies. The time stamp assigned to a text access unit indicates the time at which the text access unit is to be
presented on the display. To decode a text stream, a receiver needs information on the text stream, as
defined by the so-called decoder configuration in TextConfig. The TextConfig signals the format of the text
data and may provide information specific to the format of the text data.

5.2 Format of text access units

text access unit{
textData; // the format of the textData is textFormat specific
}

2 © ISO/IEC 2006 — All rights reserved
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5.3 TextConfig

TextConfig() {
bit (8) textFormat;
bit (16) textConfigLength;
formatSpecificTextConfig () ;
}

5.4 Semantics

FfextFormat — one byte signaling the format of the text data. The value 0x01 signals that the-text data
Carries timed text data as defined in 3GPP TS 26.245, in a manner defined in clause 7.

Table 1 — textFormat

0x00 Reserved

0x01 Timed Text as specified in 3GPP TS 26.245
0x02 — OxEF Reserved
0xFO — OxFE User-private

OxFF Reserved

FfextConfigLength —unsigned integer that specifiesthe size in number of byes of
FformatSpecificTextConfig().

b Usage of a text stream within an MREG-4 system context

6.1 Signaling of a text stream

Vhen used in an MPEG-4 system context, a text stream shall be signaled by a streamType value 0x0D and
Dy an objectTypelndication value of 0x08.

5.2 Usage in the scene-description
Vhen used within an MREG-4 Scene description, a text stream object is used as follows:

o If the text-stream object is used by an AnimationStream node, it shall be presented in thg scene,
regardless of whether the AnimationStream node is active or not;

e Ifthe text stream object is not used by any AnimationStream node, it shall not be presentdd in the
sCene.

:patlal presentatlon of the text data is specmed by the underlylng streammg text format. In case the scene

JUO\/IIIJLIUII IIOD \,uaplay OILU IIIUI\JGLIUII IUOUILO [} UIIUUIIIIUU II I.I 1< VUOILIUIIIIIU UI lUI\L Uala CUVTTO dll OUt Of_

display area.

All rules regarding time control and segmentation of stream objects apply to the text stream object.

7 Text data format for 3GPP text streams

7.1 Introduction

This clause specifies the text data format for 3GPP text streams.

© ISO/IEC 2006 — All rights reserved 3
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7.2 Carriage of text samples and sample descriptions in 3GPP text access units

3GPP TS 26.245 defines timed text data to consist of text samples and sample descriptions, and that each
text sample consists of one text string, optionally followed by one or more text modifiers. Each text string
represents the characters that form the text to be displayed, while the text modifiers carry the changes that are
to be applied to the text string during the time that the text is to be displayed within a text box, such as text
colour changes synchronized with a song for a Karaoke application.

A sample description provides global information about a text sample, for example about font(s) to be used,
about the—pesitiening—efthe—textwithinthe—text-bex—the—background—ecolour—ofthattext-bex—ete—Multiplg
sample [descriptions are allowed; to each sample description (SD) an index is assigned and to each_tex
sample fthe index of the applicable sample description is associated. While a sample description will typically
apply to|multiple text samples, to each text sample exactly one sample description applies.

The reldtionship between sample descriptions, text samples, a text string and text modifierscis”depicted in
Figure 1.

Sample Descriptions

-=",7 "~__  Each Text Sample ~~

’’’’’’’ L, \sassociated to one SD S
- R ~ Sso
Text Sample 1 | [Text Sample 2 | |Text Sample 3 Text Sample n
Text Samples /«/ ~~~~~~~~
text string text modifiers
d ’f\ ~
4 ’f Y S
/' e N A

Text modifier k | »

Text modifier 1

o~
=
2
E
k-]
4]
€
-
%
@
-

Character 1
Character 2
Character 3
Charactern
Text modifier 3

Figure 1 — Sample Descriptions, text samples, text strings and text modifiers in 3GPP text streams

A 3GPH text access unit©antains data from exactly one text sample. Consequently, a 3GPP text access uni
shall nof contain data_ffom more than one text sample. Each 3GPP text access unit is to be presented during
a certaip period of time€; specified by duration information. In addition to a text sample, a 3GPP text access
unit may containszero or more complete sample descriptions. By allowing interleaving of text samples with
sample | descriptions in 3GPP text access units, 3GPP text streams are capable of carrying samplg
descriptjons-inzband™).

7.3 Transport of 3GPP text access units in TTUS

Typically, a 3GPP text access unit is small, around 100 — 200 bytes, and often much smaller than the size of
the packets that carry the text data across a transport network. It is therefore expected that transport systems
will often aggregate multiple 3GPP text access units into one transport packet. On the other hand, 3GPP text
access units can also be large, for example when scrolling horizontal text at the bottom of the screen, in which
case fragmentation of 3GPP text access units may be required prior to transport. In conclusion, transport of
3GPP text access units often requires aggregation and sometimes fragmentation. So as to conveniently

1) Note however that 3GPP sample descriptions may also be provided out-of-band.
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aggregate and fragment 3GPP text access units in a transport independent manner, this Specification defines
a flexible framing structure consisting of so-called TTUs, Timed Text Units.

Five different types of TTUs are defined; one for carriage of a complete 3GPP text access unit, three for
carriage of text sample fragments, and one for carriage of a complete sample description, while three types
are reserved for future use. Because sample descriptions are small, there is no support for carriage of sample
description fragments.

The flexible framing structure provided by TTUs allows for easy and convenient adaptation to the various
ransport Ia\Jlnre’ while Ir_\nrfnrming TTU alignmnnf with the npplind transport Ir_\nr‘l(ni'c Eor each fransport |ayer
he most suitable TTU structure can be chosen. For example, by using TTUs, small text samples| can be
hggregated into one transport packet, but TTUs can also be used to fragment text samples acress |[multiple
ransport packets, while providing a reasonable level of error resilience in case of packet loss |or non-
ecoverable packet errors. If so desired, the text data within a text access units can be ‘re-partitioned into
[TUs for most effective adaptation to other transport systems. See Figure 2. TTUs are defined for 3GPP text
streams only, but comparable structures may be defined for other text streams in(future versiong of this
Specification.

I 3GPP domain |
: Text Samples Sample Descriptions |
! :
! I
e e
I MPEG domain |
I A\ 4 A A
1

1 3GPP Text Access Units I
; I
I 1
I A A I
1 Timed TextUnits (TTUs) P ! Re-partitioning

) 1
: Text 1
I stream 1
——————————————————————— o

Transport System

Figure 2 —Carriage of text samples and sample descriptions in 3GPP text access units and the use of
TTUs for creating a 3GPP text stream

The‘format of TTUs is defined in this Specification, as well as some general requirements for their uge, while
he”actual usage of TTUs is transport specific and beyond the scope of this Specification. However, as TTUs
support text access unit aggregation and fragmentation in a generic and error resilient manner, transport
systems are strongly recommended to use TTUs for aggregation and fragmentation instead of transport
specific tools.

Each text access unit with a 3GPP text stream is defined to consist of one or more TTUs. Each TTU type is
identified by its index j and referred to as TTU[j]. The following TTU types are defined:

e TTUJO]; this TTU type is reserved for future use;

e TTU[1]; this TTU type is capable of carrying one complete 3GPP text access unit;

© ISO/IEC 2006 — All rights reserved 5
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Figure 3 depicts the options to construct TTUs from text samples and sample descriptions. Each completg

sample
TTU[1].

carriagdg in different TTUs. Each text string fragment is contained in one TTU[2], so that there are 'as many
TTU[2]g as text string fragments. Note however that the text string itself may not be fragmented{ i which casg

there is

one TTW[3]. Hence, TTU[3] signals the start of the modifiers. Each subsequent text modifier fragment, if any
is contalned in one TTU[4].

Figur|

TTUI[2]; this TTU type is capable of carrying one fragment of a text string from a text sample;

TTUI3]; this TTU type is capable of carrying the first fragment of a text modifier from a text sample;
TTUI4]; this TTU type is capable of carrying a non-first fragment of a text modifier from a text sample;
TTUI5]; this TTU type is capable of carrying one complete sample description;

TTU[6] and TTU[7]; these TTU types are reserved for future use.

description is contained in one TTU[5]. Each text sample that is not fragmented, is contained, in)one
When a text sample is fragmented, then the text string is separated from the text modifiers fo

only a single text string fragment carried in one TTU[2]. The first text modifier fragments contained ir

Sample

Descrip-  Small Text Sample, not

tion requiring fragmentation Large Text Sample requiring fragmentation

- I text string | modifiers I I text string modifiers I
1 \‘ \\ PR 1, \‘ PR 'l 1 ll \‘
1 e Pras ,,’,’ \

: “‘ \\\ Pid - l'l ‘\‘ .- -~ - R ',”,’ I/',,, I\ Ill ‘\‘
] TTU[S] w TTU[1] ‘ TTU[2] [ TTU[2} 1 { TTU[3] ‘ TTU[4] ‘ ’ TTU[4]

i i i ! i N /

1 1 1 ! 1 S K
Contains Contains Contains\text Contains first Contains
sample complete string modifier non-first
description  sample fragment fragment modifier

fragment

2
! Text Access Units !
1 1
L Lo s ] or i L)_TTU[z] [ TTUR2) | 51 | U] || TTUM) | - TTU) | :
:—————————————::::::=== ------------ = -;-}E—E:_-F‘.‘_—_—_e:_—_———i—~—--. ———————————————————— :

AU: Av: TR TR Note:

«one TTU[1] « one or more TTUJ2], zero or one TTU[3] [5] denotes

« optionally oné¢ ok more « if one TTU[3], then zero or more TTU[4] one TTU[5]

TTUI5] * TTUs in random order

« optionally one or more TTU|5], randomly
interleaved with other TTUs

p 3 — Carriage of Sample Descriptions and Text Samples in TTU[j]s, and construction of Text
Access Units by means of TTUs

In Figur!

b '7{, also the basics of the construction of text access units hy means of TTlUs are anir\fnd If 9 tex

sample is not fragmented, then a text access unit contains the TTU[1] that carries the entire text sample. If the
text sample is fragmented, then the text access unit contains one or more TTU[2]s, each with a fragment of

the text
dependi

string. If the text sample also carries modifiers, then the text access unit carries one TTU[3] and,
ng on the size of the modifiers, zero or more TTU[4]s. In addition, each text access unit contains

optionally one or more TTU[5]s, each carrying a sample description that may apply to this or future text
samples in the text stream.

An empty text sample, that is a text sample without data (hence without a text string and modifiers), may be

used to
stream.

terminate the display of a text string prior to the start of the display of the next text sample in the
Such empty text sample shall be carried in a TTU[1] as a separate access unit.
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The order of TTUs within a text access unit is random within some constraints. When text samples are
fragmented, it is allowed to repeat a fragment that is considered more important than others, and to transmit
modifiers prior to text string fragments, which may be useful for large text strings. TTU[5]s may be interleaved
randomly with other TTUs. For ordering TTUs within a text access unit, only the following constraint applies:

e When a sample description is provided in-band, then a sample description shall be included in the
stream prior to any text sample that utilizes that sample description. This means that an in-band
sample description, carried in a TTU[5], shall precede any TTU[1], TTU[2], TTU[3] and TTU[4] that
references that sample description. Note that such TTU[5] may be carried in the same text access

unit_or in one or more nrecedina text access unit(s)
7 Ll J \~7

y.3.1 Constraints for fragmentation

A\ number of constraints shall be applied when fragmenting text samples for carriage in TTU[2], TTU[3] and
[TU[4]. The following constraints shall be applied:

e Each text string shall be fragmented on character boundary, so that>each fragment fontains
complete character codes only, so as to ensure that each received text fragment can be gecoded
even in the case that a previous fragment gets lost. As a consequence, text string fragmentation
requires knowledge of UTF-8/-16 formats to determine character bouhdaries.

t is not required to fragment text modifiers on modifier boundary; consequently, when a modifier fragment is
ost, receivers will typically not be capable of decoding any remaining,fragments.

y.3.2 TTU structure
Fach TTU starts with an 8 bit TTU header; this header ‘carries the type of TTU, signals whether characters in
he text string of the text sample are encoded using UTF-8 or UTF-16, and signals the length (size) of the TTU
n bytes. The remaining fields after the TTU header are TTU type specific and described in the fpllowing

subclauses. Note that in addition to the transportiagnostic requirements defined in this Specification, tfansport
Epecific requirements not defined in this Specification may apply.

y.3.2.1  TTU[1] signaling

A TTU[1] carries a complete text sample; the TTU header and the TTU data length field are followed py fields
hat provide the following information:

e the index of the applicable sample description;
e the duration-of the text sample, and

o the length in bytes of the text string in the text sample. Note that the length of the text string|in bytes
does‘not give the character count, as a character can vary in length from, in general, 1 to 6 bytes.

he length of the text modifiers is not specified, as it is assumed that this information is derived from fthe total
textssample length also provided by the TTU header.

Carriage of an empty text sample In a 1 TU[T] IS signaled by the presence of the I TU data length field
encoded with a specific value (see subclause 7.4.2).

NOTE 1 When the transported text string was stored in a 3GP file, it is to be ensured that the values of the two fields
that precede the text string in a 3GP file, the 16 bit string length field and the byte order mark are correctly encoded in the
equivalent fields of the TTU header.

NOTE 2 If a timed text stream is to be stored in a 3GP file, then the byte order mark and the text string length need to
be recovered from the TTU headers in order to correctly store the stream in the 3GP file.

© ISO/IEC 2006 — All rights reserved 7
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7.3.2.2

TTU[2] signaling

A TTU[2] carries a text string fragment from a text sample. The TTU header and the TTU data length field are
followed by fields that signal:

the total number of text sample fragments; this number shall include each text string fragment and
each modifier fragment.

the sequence number of the fragment contained in this TTU[2]; the sequence number of the first text

a) and—Ff

7.3.2.3

InaTT
and the

Note th4
the frag

information is already signaled.

7.3.2.4

A TTU[S
by a fiel

7.3.3

naal oot TR | ‘= k. b PTRP-NY fraoooa o . PTRP-NY neakbor
OC‘IIIPIU IICASIIIUI " o U\dual v J, [<1RAv] VT A=\ n} OUUOG\;IUUI 1LY IICAUIIIUI LLY are GUHUUI LA~ TTUurTTuel T
incremented by one, so that in case of N fragments, the sequence number of the last fragmentcis
equal to N-1. A text sample can be fragmented in at most 16 different fragments;
the duration of the text sample;
the index of the applicable sample description;
the total length of the original non-fragmented text sample; this information-allows the receiver tg
allocate buffer space for the decoding of the text sample; this information/is-provided for each tex

string fragment so as to also allow for buffer space allocation after losing‘one or more text string
fragments.

TTU[3] and TTU[4] signaling

J[3] and TTU[4], the first and a non-first modifiers fragment isvcarried, respectively; the TTU headef
TTU data length field are followed by fields that signal:

the total number of text sample fragments (see subclause 7.3.2.2);

the sequence number of the fragment containgdhin this TTU[2] (see subclause 7.3.2.2);

the duration of the text sample.

t the index of the applicable sample.description, the duration of the text sample, and the total length of

mented text sample are not signaled, as modifiers fragments apply to text strings for which thig
TTU[5] signaling

] carries a sample.description. In TTU[5], the TTU header and the TTU data length field are followed
i that signals:

the index af;the applicable sample description.

Constraints for using Sample Descriptions

Within t

pxt-streams 256 index values are available to unambiguously identify a sample description. The valu

255 is reserved. Sample descriptions can be provided either in-band or out-of-band. The index values in the
inclusive range between 0 and 127 are available for in-band usage, while values between 128 and 254
(inclusive) can be used to provide sample descriptions out-of-band. See Table 2.

© ISO/IEC 2006 — All rights reserved


https://standardsiso.com/api/?name=4eb77fc54f8e6533f95ee138fe9f4828

ISO/IEC 14496-17:2006(E)

Table 2 — Index values for Sample Descriptions

Index value Assignment

0-127 Available for in-band usage

128 — 254 Available for out-of- band usage

255 Reserved

Vhen sample descriptions are provided in-band, there may be a need to regularly update sample desgriptions.
-or this purpose a wrap-up mechanism is defined for in-band sample descriptions, that allows to.cont|nuously
ipdate such sample descriptions from a range of 64 valid index values. Hence, at any point ind¢ime at most 64
n-band sample descriptions can be in use simultaneously. Each sample description with an“index valge not in
he valid range is discarded from further use. Valid sample descriptions can be transmitted in-band as |often as
jesirable for random access, without any impact on the range of invalid index values. However, when
eceiving a sample description with an index value from the invalid range, then the yalid range is chapged, so
hat the received sample description becomes valid. When a sample description is received with index value i
not in the valid range, then the receiver shall discard each sample description with an index value in the range
petween (i+1)mod128 and (i+64)mod128, inclusive. For example, assume that the valid range is betyveen 41
bnd 104 inclusive, and hence, that the values 105 to 127 and 1 to 40 are invalid values. When now thg sample
Hescription with index value 114 is received, the receiver shall invalidaté-the index values 115 to 127 pnd 0 to
b0, inclusive, so as to change the valid range to values between 51 and-114.

y.4 TTU Syntax and Semantics

y.4.1 TextData()

extData() consists of a concatenation of TTUs that{Carry data from Text Access Units. The TTUs shall carry
fext Access Units in display order. TTUs with data belonging to one Text Access Unit shall not be intg¢rleaved
vith TTUs with data belonging to another Text.Access Unit.

FextData () {
for (i=0; 1i<N;i++){
TTU[J] ()
}
}
y.4.2 TTU[()
FTU[3] O {
UTF le6~flag 1 bslbf
resexryved 4 bslbf
TTUDEYpe 3 uimsbf
TTU data length 16 uimsbf
TTU datalj] ()

}

UTF_16 flag - a one bit flag, indicating in TTU[1] and TTU[2] the encoding used for the characters in the text
string; when set to ‘1, UTF-16 is applied, when set to ‘0’, UTF-8 is applied. For TTU[3], TTU[4] and TTUI[5]
this bit has no meaning and shall be ignored. UTF-16 encoded text strings shall be serialized in big endian
order, also known as network byte order. 3GPP text stream receivers shall be able to decode UTF-8 encoded
text strings as well as UTF-16 encoded text strings in big endian order. Support for little endian serialization in
receivers is optional.

NOTE  3GPP TS 26.245 requires a Byte Order Mark (BOM) by the beginning of each UTF-16 encoded text string within
a text sample. With respect to receivers, 3GPP 26.245 mandates support of UTF-8 and UTF-16 big endian, while support
of UTF-16 little endian is optional.
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TTU type - a three bit integer that specifies the type of TTU; the TTU-type field is encoded with a value
that is equal to the index j in TTU[j], according to the following Table.

Table 3 — TTU types

TTU_type value TTU type TTU usage
0 TTU[O] Reserved for future use
1 TTU[1] Carriage of a complete 3GPP text access unit
2 TTU[2] Carriage of a text string fragment
3 TTUI[3] Carriage of a first fragment of a text modifier
4 TTU[4] Carriage of non-first fragment of a text modifier
5 TTU[5] Carriage of a complete sample description
6 TTU[6] Reserved for future use
7 TTU[7] Reserved for future use
TTU dalta length - a 16 bit unsigned integer that specifies the totat~number of bytes of the

TTU__data_Tength field and the immediately following TTU_data[jl(). In a TTU[{], carriage of an empty tex
sample [for empty text samples see subclause 7.3) is signaled by a TTU_data_fength value of 8.

7.4.3 TTU_data[0]()
TTU _dgtal0] () {

for (i=0; i<N;i++) {
reserved 8 bslbf
}

7.4.4 TTU_data[1]()

TTU datall] () {

sample index 8 uimsbf
sample duration 24 uimsbf
text string length 16 uimsbf

whole text sample ()

}

samplg index - an 8bit'unsigned integer that specifies the index of the sample description that applies tq
the text|sample contaified in this TTU. The sample_index value shall unambiguously refer to one particula
sample description that'shall be present in the text stream prior to its use. The sample_index values 0 and 254
are resqrved.

samplg duration - a 24 bit unsigned integer that specifies the intended duration of the presentation of
the texf] sample in this TTU in units of the durationClock, specified in textConfig; see subclause 7.6. A
sample ‘duration—vatue-of-zero—sigrals—an—unknown-duration—A-textsample—with-a—sample—duration—eguatt
zero is to be presented until the subsequent text sample is to be presented. A text sample with a
sample_duration equal to zero shall not be the last text sample of a 3GPP text stream. When appropriate, a
text sample with a sample_duration equal to zero may be followed by an empty text sample; see subclauses

7.3 and 7.4.2 for using of and constraints for empty samples.

NOTE if a 3GPP text stream is to be stored in a 3GP file, then for each text sample with a sample_duration equal to
zero, the duration value MUST be changed from zero to the effective duration of the text sample, as the I1SO file format
explicitly forbids a sample duration of zero. The effective duration is the timestamp difference between the current sample
with unknown duration and the subsequent text sample in the stream.
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text string length - a 16 bit unsigned integer that specifies the number of bytes of the text string in
this TTU.

whole text sample() - TextSample, as defined by 3GPP in 3GPP TS 26.245 or an extension thereof,
specified in textConfig (see subclauses 5.3, 5.4 and 7.6).

7.4.5 TTU_data[2]()

TTU data[2] () {

IL,k) Ldl_llulLl}JCJ__UJ__DcULlLJlC_J_J_clk_.lelCllLD 4 uimabf
number of this sample fragment 4 uimsbf
sample duration 24 uimsbf
sample index 8 uimsbf
sample length 16 uimsbf

text string fragment ()

}

Fotal number of sample fragments - a 4 bit unsigned integer that specifies for the TextSgmple of
Which a fragment is carried in this TTU the total number of fragments in which-that TextSample is split,

humber of this sample fragment - a 4 bit unsigned integer that specifies the sequence nymber of
he TextSample fragment that is carried in this TTU. When the TextSample is split into N fragments, fhen the
sequence number reflects the logical order of the fragments, that is the first fragment has sequence nymber 0,
bnd the last fragment sequence number N-1, while for each subsequent fragment the sequence nymber is
ncreased by 1.

sample duration - See sample duration semantics.in clause 7.4.4

sample _index — See sample index semantics jirlause 7.4.4

sample length — a 16 bit unsigned integer that specifies the total number of bytes in the TextSample of
vhich a fragment is carried in this TTU.

Lext string fragment () - a fragment of the text string from the TextSample, as defined by 3GPP in
BGPP TS 26.245 or an extension thereof, specified in textConfig (see subclauses 5.3, 5.4 and 7.6).

y.4.6 TTU_data[3]()

'TU _datal[3] () {

total numbex, 0T sample fragments 4 uimsbf
number ofcfhis sample fragment 4 uimsbf
sample duxation 24 uimsbf

first{mgdifier box fragment ()

}

fotalenumber of sample fragments - See total number of sample fragments semantics in
subglause 7.4.5.

i) £ ol k| = = San h) £ k| £ = Soms t i
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clause 7.3.5.

sample duration - See sample duration semantics in clause 7.3.4

first modifier box fragment () - the first fragment of the text modifiers from the TextSample, as

defined_by 3GPP in 3GPP TS 26.245 or an extension thereof, specified in textConfig (see subclauses 5.3, 5.4
and 7.6).
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7.47 TTU_data[4]()

TTU data[4] () {

total number of sample fragments 4 uimsbf
number of this sample fragment 4 uimsbf
sample duration 24 uimsbf

non first modifier box fragment ()

}

total npumber of ;1mp1 e fragment — See total number of ;1mp1 e fracments semantics in
clause 1.4.5.

number| of this sample fragment - See number of this sample fragment semantics if
clause 1.4.5.

samplg duration - See sample duration semantics in clause 7.3.4

non filrst modifier box fragment() - a non-first fragment of the text modifiers from the
TextSample, as defined by 3GPP in 3GPP TS 26.245 or an extension thereof, specified in the textConfig (seg

Subclad

7.4.8

TTU d4

sampls

TTU_data[5]()

ses 5.3, 5.4 and 7.6).

tal5] () {
sample index 8 uimsbf
sample description ()

}

value s

prior to |ts use. The sample index values 0 and 255 are reserved. The sample index values between 12§

and 25

provided sample descriptions. Similarly, the sampXe index values between 1 and 127 inclusive are assigned

to in-ba

The foll
sampls
sample
of the v
sampls
receiver

inclusive, invalid and shalhconsider all other sample index values between 1 and 127 (inclusive) valid

When s
valid ra
valid ra
(i+64)m
discarde

| index - the index of the sample description thatds contained in this TTU. The sample indeq
all unambiguously refer to one particular sample, description that shall be present in the text stream

inclusive are assigned to out-of-band providéd sample descriptions and shall not be used for in-bang

d provided sample descriptions and shall not be used for out-of-band provided sample descriptions.

pwing shall apply to in-band provided sample descriptions. At any instant in time, at most 64 differen
| index values shall be in use for in-band sample descriptions, identified by a range of valig
| index values. When a reeeiver starts the decoding of a text stream, the receiver has no knowledgg
hlid range, but upon receiving the first sample description the receiver shall define the range of valig
| index values as follews. If the first received sample has the sample index value j, then thg

shall define the sample index values in the range between (j+1)mod128 and (j+64)mod128

Ibsequent sample descriptions are received with a sample index value in the valid range, then thg
ge shall not-be modified. However, when a sample description is received with index value i not in the
ge, thendthe receiver shall invalidate sample index values in the range between (i+1)mod128 ang
pd128, inclusive. Each sample description with an sample index value assigned as invalid shall bg
d./See also Table 4. Text samples in the text stream shall not reference any invalidated sample

descript

o)A sample description is valid for each subsequent text sample in the text stream until invalidateqg

by another sample description.

12
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Table 4 — Sample Descriptions that are invalidated by the Sample Description with sample_index

value i
Received New invalid range (inclusive) | New valid range (inclusive)
sample_index
valueiin
currently invalid
range
1<i<63 (i+1) — (i+64) 1-i
(i+65) — (127)
64 <i<127 (i+1)-127 (i-63) —i
1 - (i-64)
sample description() - a sample description for a TextSample, referred to @sOTextDescrigtion, as

Hefined by 3GPP in 3GPP TS 26.245 or an extension thereof, specified in textConfig|(see subclauses|5.3, 5.4
and 7.6).

y.4.9 TTU_data[6]()

'TU data[6]{
for (1i=0; i<N;i++) {
reserved 8 bsibf
}

7.4.10 TTU_data[7]()

'TU datal[7]{
for (i=0; i<N;i++) {
reserved 8 bslbf
}

7.5 Positioning of 3GPP text streams

ext from a decoded 3GPR text stream is rendered within a Text Box. The Text Box can be positiongd within
b Text Track; see 3GPP TS 26.245. How to render the text in the Text Box and how to position the Text Box
vithin the Text Track i§ specified within the text stream by means of sample descriptions and/or text modifiers.
The width and theDheight of the Text Track shall be defined in units of square pixels| in the
ormatSpecificTextConfig(), specified in 7.6.

The Text Track can be positioned relative to a scene. The scene may be defined explicitly by means| beyond
he scopé. of this Specification; the scene may consist of only a video picture; in that case, the size of the
scene.corresponds to the size of the video picture, while the scene origin corresponds to the mos{ top left
pixel of the video picture. TextConfig specifies whether or not the Text Track is intended to be pgsitioned
elative to a scene. Note however that a Text Track can also be positioned with respect to a scene o1l a video
picture by means of information that is provided by external means, such as information contained in an MP4
file or by an application. External information, if provided, takes priority over information provided within
textConfig.

If the Text Track is positioned relative to a scene, then textConfig specifies the scene-width and scene-height
of that scene. The scene-width and scene-height, as well as the position of the Text Track relative to the
scene origin are specified in units of the same square pixels as the width and the height of the Text Track, so
as to enable scaling and positioning of the text with respect to the scene in a manner independent of the
scene resolution. This allows the use of same text stream with scenes of different resolutions. For example,
for a scene that only consist of a video picture, the scene size and the relative position of the Text Track within
the scene will typically have a different dimension than the actually coded video pixels. Hence, if the scene-
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width and scene-height specify a picture with a size of 640*480, then the video picture may actually be coded
at 720*480, 540*480, 360240 or any other resolution.

The relative position of the Text Track with respect to the scene origin is specified by horizontal-offset and
vertical-offset, specifying the horizontal and vertical distance in pixels between the scene origin and the top
left pixel of the Text Box, respectively; see Figure 4 for an example where the scene consists of only a video
picture. A positive value of horizontal-offset and vertical-offset indicate that the top left pixel of the Text Track
is right and below, respectively, of the scene origin. For example, in Figure 4, both horizontal-offset and
vertical-offset have a positive value. Accordingly, a negative value of horizontal-offset and vertical-offset
indicates that the top left pixel of the Text Box is left and above respectively of the scene origin ar the top lef

pixel of he video picture. It is allowed that the Text Box is positioned partly or completely outside of the scefie

Scene width

N

Video Picture
Note: Size of Text Box and position within
] Text Track determined by parameters
g within 3GPP text stream
- =
z £
= =
2 >
g - - -
3 Text Track =
17} ‘2
=
<
9
[
1
Text Box =
3
[l
1 |- T
Horizontal-offset Text Track width !

Figure|4 — Size of the Text Track'and the positioning of the Text Track with respect to a video picture
in(the absence of an explicit scene definition

7.6 Fprmat specific decoder configuration for 3GPP text streams

To decpde a 3GPR text stream requires that the decoder has access to the format specific decode

configuration for the 3GPP text stream, as defined by formatSpecificTextConfig. The formatSpecificTextConfig
provideg information such as:

o [the’3GPP format that the text stream is compatible with;

the level and profile of the 3GPP text stream;

clock units used to encode text sample durations;

whether in-band sample descriptions are applied;

whether out-of-band sample descriptions are applied;

whether sample descriptions are carried in the formatSpecificTextConfig;
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¢ optional information on the positioning of the text track relative to a scene origin or a video picture.

7.6.1 Syntax

formatSpecificTextConfig() {

bit (8) 3GPPBaseFormat;

bit(8) profilelevel;

bit (24)durationClock;

bit (1) contains-list-of-compatible-3GPPFormats-flag;
L)J_t\,\} DCUL[J_J]_CDCD\/J_JI_J_dtJI_Ull]__‘lClk_jD,

bit (1) SampleDescription-carriage-flag;

bit (1) positioning-information-flag;

bit (3) reserved;

bit(8) layer;

bit (16) text-track-width;

bit (16) text-track-height;

if (contains-list-of-compatible-3GPPFormats-flag) {

bit (8) number-of-formats;
bit (8) Compatible-3GPPFormat (number-of-formats);
}
if (SampleDescription-carriage-flag) {
bit (8) number-of-SampleDescriptions;
Sample index and description() (number-of-SampkeDescriptions);
//as many Sample jndex and description()
//as number-of-8ampleDescriptions
}
if (positioning-information-flag) {
bit(16) scene-width;

bit (16) scene-height;
bit (16) horizontal-scene-offset;
bit (16) vertical-scene-offset;

}

Fample index and description(){
bit (8) sample index;
SampleDescription() ;

}

y.6.2 Semantics

BGPPBaseFormat.-~ one byte signaling the latest 3GPP format that this text stream is compatible with, coded
bs specified in T able 5. If the text stream is also compatible with older versions of 3GPP specifications, then
hese formats—can be listed in the textConfig by setting the contains-list-of-compajtible-
BGPPFormfats-flag.

Table 5 — 3GPPBaseFormat

0x00 — OxOF Reserved
0x10 Timed Text as specified in 3GPP TS 26.245
0x11 — OxFF Reserved

profileLevel — an 8 bit unsigned integer that specifies the profile and level of the text stream encoded as
specified in Table 6. See subclause 7.7 for profile and level constraints that apply to 3GPP text streams.
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Table 6 — profileLevel

0x00 — OxOF Reserved
0x10 Base profile, base level
0x11 — OxFF Reserved

durationClock - a 24 bit unsigned integer that specifies the frequency in Hertz of the clock used to

d ET2Y bl fiald ia TTLIA41l ond TTLIMND] A ol alt 1000 cicnala—o-Allld= al
encoade e [Sgenity e \_AuJ_O.LJ_UJ.L aCTo—1T F rorrjarta r rTO[zZ- 7« varde uquul O TOUUSIgrarS—a I 1Z CTOCRKT &g

that sanjple-duration field is encoded in units of 1 msec. Transport systems should assign time stamps(ig
text accpss units using the same frequency as signaled by durationClock or an integer multiple ther€of.

contailns-list-of-compatible-3GPPFormats-flag — one bit that signals the presence ofa list of ong
or morgd 3GPP formats older than the signaled format by 3GPPBaseFormat, that the text-Stream is alsg
compatiple with.

samplgDescriptionFlags — two bits that signal whether sample descriptions are-provided in-band, out
of-band|or both, as specified in Table 7. Sample descriptions provided within formiatSpecificTextConfig are
considefed to be provided out-of-band. Note that sample descriptions may also-bé provided by out-of-bang
means beyond the scope of this Specification.

Table 7 — sampleDescriptionFlags

00 Forbidden

01 No in-band, out-of band only,
10 In-band only, no out-of band

11 Both in-band and out-of band

samplgDescription-carriage-flag — one'bit that signals the presence of a list of sample descriptiong
in this formatSpecificTextConfig. This bit shall-be set to ‘0’, if sampleDescriptionFlags is coded with the
value “1P’.

positijoning-information-flag %< ‘one bit that signals the presence of the scene-width, scene-
height], horizontal-scene=offset, and vertical-scene-offset fields in thig
formatSpecificTextConfig.

layer |- unsigned integertspecifying the proximity of the text track to the viewer. A higher value means
closer t¢ the user. A value-of ‘0’ indicates an undefined proximity. If the proximity is also provided by externa
means, then the externally provided information takes priority.

text-frack-width - unsigned integer specifying the width of the text track in square pixels.

text-fragkvheight - unsigned integer specifying the height of the text track in units of the same pixels
as used|to'specify the text-track-width value.

number-of-formats - unsigned integer specifying the number of immediately following Compatible-
3GPPFormat fields. The value ‘0’ is forbidden.

Compatible-3GPPFormat - one byte that signals a 3GPP formats older than the signaled format by
3GPPBaseFormat, that the text stream is also compatible with, coded in the same way as the
3GPPBaseFormat field, specified in Table 5.

number-of-SampleDescriptions - unsigned integer that specifies the number of immediately following
TTU[5]s.
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