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Summary 

Amendment 1 to Recommendation ITU-T H.222.0 (2012) | ISO/IEC 13818-1:2013 provides tools for a simplified 
carriage of MPEG-4 systems over MPEG-2, allowing MPEG-4 scenes to use PES packetized media streams carried over 
MPEG-2. It also defines an extension descriptor mechanism to solve the shortage of available code points for existing 
descriptors. 
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FOREWORD 

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of 
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication 
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical, 
operating and tariff questions and issuing Recommendations on them with a view to standardizing 
telecommunications on a worldwide basis. 

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, 
establishes the topics for study by the ITU-T study groups which, in turn, produce Recommendations on 
these topics. 

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1. 

In some areas of information technology which fall within ITU-T's purview, the necessary standards are 
prepared on a collaborative basis with ISO and IEC. 

 

 

 

NOTE 

In this Recommendation, the expression "Administration" is used for conciseness to indicate both a 
telecommunication administration and a recognized operating agency. 

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain 
mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the 
Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some 
other obligatory language such as "must" and the negative equivalents are used to express requirements. The 
use of such words does not suggest that compliance with the Recommendation is required of any party. 
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INTERNATIONAL STANDARD 
RECOMMENDATION ITU-T 

Information technology – Generic coding of moving pictures and  
associated audio information: Systems 

Amendment 1 
 

Extensions for simplified carriage of MPEG-4 over MPEG-2 

1) Table 2-31 

Replace Table 2-31 with: 

Table 2-31 – table_id assignment values 

Value Description 

0x00 program_association_section 

0x01 conditional_access_section (CA_section) 

0x02 TS_program_map_section 

0x03 TS_description_section 

0x04 ISO_IEC_14496_scene_description_section 

0x05 ISO_IEC_14496_object_descriptor_section 

0x06 Metadata_section 

0x07 IPMP Control Information Section (defined in ISO/IEC 13818-11) 

0x08 ISO_IEC_14496_section 

0x09-0x37 Rec. ITU-T H.222.0 | ISO/IEC 13818-1 reserved 

0x38-0x3F Defined in ISO/IEC 13818-6 

0x40-0xFE User private 

0xFF Forbidden 

2) Table 2-45 

In clause 2.6.1, replace Table 2-45 with: 

Table 2-45 – Program and program element descriptors 

descriptor_tag TS PS Identification 

0 n/a n/a Reserved 

1 n/a X Forbidden 

2 X X video_stream_descriptor 

3 X X audio_stream_descriptor 

4 X X hierarchy_descriptor 

5 X X registration_descriptor 

6 X X data_stream_alignment_descriptor 

7 X X target_background_grid_descriptor 

8 X X video_window_descriptor 

9 X X CA_descriptor 

10 X X ISO_639_language_descriptor 

11 X X system_clock_descriptor 



ISO/IEC 13818-1:2013/Amd.1:2014 (E) 

2 Rec. ITU-T H.222.0 (2012)/Amd.1 (01/2014) 

Table 2-45 – Program and program element descriptors 

descriptor_tag TS PS Identification 

12 X X multiplex_buffer_utilization_descriptor 

13 X X copyright_descriptor 

14 X  maximum_bitrate_descriptor 

15 X X private_data_indicator_descriptor 

16 X X smoothing_buffer_descriptor 

17 X  STD_descriptor 

18 X X IBP_descriptor 

19-26 X  Defined in ISO/IEC 13818-6 

27 X X MPEG-4_video_descriptor 

28 X X MPEG-4_audio_descriptor 

29 X X IOD_descriptor 

30 X  SL_descriptor 

31 X X FMC_descriptor 

32 X X external_ES_ID_descriptor 

33 X X MuxCode_descriptor 

34 X X FmxBufferSize_descriptor 

35 X  multiplexBuffer_descriptor 

36 X X content_labeling_descriptor 

37 X X metadata_pointer_descriptor 

38 X X metadata_descriptor 

39 X X metadata_STD_descriptor 

40 X X AVC video descriptor 

41 X X IPMP_descriptor (defined in ISO/IEC 13818-11, MPEG-2 IPMP) 

42 X X AVC timing and HRD descriptor 

43 X X MPEG-2_AAC_audio_descriptor 

44 X X FlexMuxTiming_descriptor 

45 X X MPEG-4_text_descriptor 

46 X X MPEG-4_audio_extension_descriptor 

47 X X Auxiliary_video_stream_descriptor 

48 X X SVC extension descriptor 

49 X X MVC extension descriptor 

50 X n/a J2K video descriptor 

51 X X MVC operation point descriptor 

52 X X MPEG2_stereoscopic_video_format_descriptor 

53 X X Stereoscopic_program_info_descriptor 

54 X X Stereoscopic_video_info_descriptor 

55-62 n/a n/a Rec. ITU-T H.222.0 | ISO/IEC 13818-1 Reserved 

63 X X Extension_descriptor 

64-255 n/a n/a User Private 
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3) Clauses 2.6.90 to 2.6.92 

Insert after clause 2.6.89: 

2.6.90 Extension descriptor 

This descriptor provides a mechanism to extend the Rec. ITU-T H.222.0 | ISO/IEC 13818-1 descriptor range 
(see Table 2-45). The descriptors which are based on the extension descriptor are signalled using the extension 
descriptor with extension_descriptor_tag values defined in Table 2-103ter.  

Table 2-103bis – Extension descriptor 

Syntax No. of bits Mnemonic 

Extension_descriptor () {   

 descriptor_tag 8 uimsbf 

 descriptor_length 8 uimsbf 

 extension_descriptor_tag 8 uimsbf 

 if (Extension_descriptor_tag == 0x02) {   

  uimsbf 

 ObjectDescriptorUpdate()    

 }   

 else { for i=0; i<N; i++) 
  reserved 

 
8 
 

 
bslbf 

 

 }   

   

   

}   

2.6.91 Semantic definition of fields in the extension descriptor 

descriptor_tag – The descriptor_tag is an 8-bit field whose value is defined in Table 2-45. 

descriptor_length – The descriptor_length is an 8-bit field specifying the number of bytes of the descriptor 
immediately following the descriptor_length field. 

extension_descriptor_tag – The extension_descriptor_tag is an 8-bit field which identifies each descriptor that uses 
this tag value. See Table 2-103ter for the extension_descriptor_tag values. 

ObjectDescriptorUpdate(): This structure is defined in section 8.5.5.2 of ISO/IEC 14496-1. 

Table 2-103ter – Extension descriptor tag values 

Extension_descriptor_tag TS PS Identification 

0 n/a n/a Reserved 

1 n/a X Forbidden 

2 X X ODUpdate_descriptor 

3-255 n/a n/a Rec. ITU-T H.222.0 | ISO/IEC 13818-1 Reserved 

2.6.92 ODUpdate_descriptor 

The ODUpdate_descriptor may be used to carry a set of ObjectDescriptors through an ObjectDescriptorUpdate, as a 
replacement or as a complement to ISO/IEC 14496 object descriptor streams defined in the IOD. If used, the 
ObjectDescriptorUpdate command shall be processed by the MPEG-4 terminal as defined in clause 7.2.5.5.2 of 
ISO/IEC 14496-1. The descriptors carried in the ODUpdate_descriptor are in the same name scope as the scene 
description described in the InitialObjectDescriptor carried in the IOD descriptor. 

When an ODUpdate_descriptor is used within a transport stream, the ODUpdate_descriptor shall be conveyed in the 
descriptor loop immediately following the program_info_length field in the program map table, and shall be included 
after an IOD descriptor.  
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When an ODUpdate_descriptor is used within a program stream, the ODUpdate_descriptor shall be conveyed in the 
descriptor loop immediately following the program_stream_info_length field in the program stream map, and shall be 
included after an IOD descriptor.  

If an ODUpdate_descriptor is included before an IOD descriptor or if IOD descriptor is not present, then the ODUpdate 
descriptor shall be ignored. More than one ODUpdate_descriptor may be included in a program map table or program 
stream map. 

4) Clause 2.11.3.1 

At the end of clause 2.11.3.1 add: 

Additionally, an ISO/IEC 14496 audiovisual scene may refer to non SL-Packetized streams carried in an 
Rec. ITU-T H.222.0 | ISO/IEC 13818-1 transport stream using a "pid://PID_NUMBER" URL scheme instead of a 
"od://OD_ID" URL scheme.  

ISO/IEC 14496 streams may derive their time base from the PCR of the program through the OCR_ES_ID mechanism. 

5) Clause 2.11.3.3 

a) In clause 2.11.3.3, add the following new bullet point to the end of the first list of bullet points: 

– The object time base of an SL-packetized stream whose OCR_ES_ID identifies a non SL-packetized 
stream with a PID equal to the PCR PID is fstc(t) / 300  

b) Replace the last paragraph of clause 2.11.3.3 with: 

For SL-packetized streams inheriting their object time base from the PCR PID, the following considerations apply: 

– TimeStampResolution = 90000 / 2k, with k a positive integer larger than or equal to zero. 

– TimeStampLength = 33–k.  

For SL-packetized streams carrying an OCR, the relationship between a value of the STC and the corresponding value 
of the object time base of a stream is established by associating PTS fields in PES packet headers with the OCR or FCR 
in SL packet headers and FlexMux Stream packets respectively, as specified in 2.11.3.6 and 2.11.3.7. 

For SL-packetized streams inheriting their time base from the PCR, the object time base of such a stream is fstc(t) / 300. 

6) Clause 2.11.3.8 

a) In clause 2.11.3.8, replace: 

Only SL-packetized object descriptor streams and scene description streams shall use ISO_IEC_14496_sections. 

with: 

Any ISO/IEC 14496 stream may be carried over ISO_IEC_14496_sections. 

b) In clause 2.11.3.8, replace: 

Table 2-105 shows the syntax of ISO_IEC_14496_sections defined to convey ISO/IEC 14496-1 elementary streams, 
qualified by the table_id as either object descriptor or scene description stream data. 

with: 

Table 2-105 shows the syntax of ISO_IEC_14496_sections defined to convey ISO/IEC 14496-1 elementary streams, 
qualified by the table_id as either object descriptor stream data, scene description stream data or any other 
ISO/IEC 14496 stream data. 
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c) In clause 2.11.3.8, add the following sentence: 

Other ISO/IEC 14496 stream data consists of an ISO/IEC 14496 table. The ISO/IEC 14496 table may be transmitted in 
multiple ISO_IEC_14496_sections. 

after:  

It is not required that a complete table be received in order to process its payload. However, the payload of sections 
shall be processed in the correct order, as indicated by the value of the section_number field in the 
ISO_IEC_14496_section header bytes. 

d) In clause 2.11.3.8, replace: 

This 8-bit field shall be set to '0x04' or '0x05' in case of an ISO_IEC_14496_section. A value of '0x04' indicates an 
ISO_IEC_14496_scene_description_section that carries an ISO/IEC 14496-1 scene description stream. A value of 
'0x05' indicates an ISO_IEC_14496_object_descriptor_section that carries an ISO/IEC 14496-1 object descriptor 
stream. 

with: 

This 8-bit field shall be set to '0x04', '0x05', or '0x08', in case of an ISO_IEC_14496_section. A value of '0x04' indicates 
an ISO_IEC_14496_section that carries an ISO/IEC 14496-1 scene description stream. A value of '0x05' indicates an 
ISO_IEC_14496_section that carries an ISO/IEC 14496-1 object descriptor stream. A value of '0x08' indicates an 
ISO_IEC_14496_section that carries other ISO/IEC 14496 streams. 

7) Annex R 

a) In clause R.2, replace the following bullet: 

– Locate the additional streams using their ES_ID and the stream map table. 

with: 

– Locate the additional streams using their ES_ID and the stream map table. 

– If ODUpdate_descriptors are present in the first descriptor loop, process the ObjectDescriptor_Update as 
defined in 2.6.92. 

b) At the end of Annex R add: 

Figure R.3 gives an example of ISO/IEC 14496 program elements in a transport stream, consisting of a scene 
description stream (BIFS-Command), and audio and video streams natively carried over PES (no SL packetization or 
FlexMux). BIFS-Command stream are conveyed by means of ISO_IEC_14496_sections, and the BIFS scene directly 
refers to the audio and video streams in the transport stream through "pid://" URLs in the BIFS media nodes. 
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H.222.0(12)-Amd.1(14)_FR.3

Program association table
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ISO_IEC_14496_Section

TS packet PID = 0×0113

MPEG-4 audio
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AVC stream
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PES packet

...
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...
program_number = 0×0001

{
...

}
CRC_32

Initial object descriptor

TS program MAP section

...
Program_stream_info_length
2 _descriptor_loop nd {

IOD_descriptor{}
}
{

streamType = 0×13

2 _descriptor_loop nd {
elementary_PID = 0×0111

SL_Descriptor { }ES_ID = 0×0011
}

streamType = 0×18
elementary_PID = 0×0114

streamType = 0×11
elementary_PID = 0×0113

..
.

DecoderSpecificInfo=...

ES_ID = 0×0011
streamType = ''bifs''

ES_Descriptor {
...

..
.

Scene

URL = ''pid://0 ×0113'' URL = ''pid://0 ×0114''

Audio
source

Movie
texture

}

 

Figure R.3 – Usage of MPEG-4 in a transport stream with BIFS scene referring to native PES 

Figure R.4 gives an example of ISO/IEC 14496 program elements in a transport stream, consisting of a scene 
description stream (BIFS-Command) and an image stream. The BIFS-Command stream is conveyed by means of 
ISO_IEC_14496_sections, the image stream is conveyed in PES packets using SL packetization. The ObjectDescriptor 
associated with the image stream is conveyed by means of an ODUpdate_Descriptor in the first descriptor loop of 
the PMT. 
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Program association table

MPEG-2 transport stream

BIFS stream

TS packet PID = 0 0111×

TS packet PID = 0×0100

TS packet PID = 0×0000

ISO_IEC_14496_Section

SL-Packetized
JPEG stream

TS packet PID = 0×0113

PES packet

...
program_map_PID = 0×0100

...
program_number = 0×0001

{
...

}
CRC_32

ODUpdate_Descriptor

Initial object descriptor

TS program MAP section

...
Program_stream_info_length
2 _descriptor_loop nd {
IOD_descriptor{}
ODUpdate_descriptor{}

}
{

streamType = 0×13

2 _descriptor_loop nd {
elementary_PID = 0×0111

SL_Descriptor { }ES_ID = 0×0011
}

streamType = 0×12

2 _descriptor_loop nd {
elementary_PID = 0×0113

SL_Descriptor { }ES_ID = 0×020
}

..
.

DecoderSpecificInfo = ...

ES_ID = 0×0011
streamType = ''bifs''

ES_Descriptor {
...

..
.

Scene

URL = ''od://4 ''

Image
texture

}

}
}

ES_Descriptor{
ES_ID = 0×020

ObjectDescriptorID 4
ObjectDescriptor {

streamType = ''visual''
objectTypeIndication ''JPEG''

 

Figure R.4 – Usage of MPEG-4 in a transport stream with an ODUpdate_descriptor  
carrying an image ObjectDescriptor in the PMT 
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