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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
technical committees collaborate in fields of mutual interest. Other international organizations, governmental
and non-governmental, in liaison with ISO and IEC, also take part in the work. In the field of information
technology, 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 main task of the joint technical committee is to prepare International Standards. Draft International
Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as
an International Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

Amendment 3 to ISO/IEC 13818-1:2000 was prepared by Joint Technical Committee ISO/IEC JTC 1,
Information technology, Subcommittee SC 29, Coding of audio, picture, multimedia and hypermedia
information, in collaboration with ITU-T. The identical text is published as ITU-T Rec. H.222.0/Amd. 3.
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INTERNATIONAL STANDARD
ITU-T RECOMMENDATION

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

Amendment 3

Transport of AVC video data over ITU-T Rec. H.222.0 | ISO/IEC 13818-1 streams

1) Subclause 1.2.2

Add the following "paired" reference to subclause 1.2.2:
—  ITU-T Recommendation H.264 (2003), Advanced video coding for generic audiovisual services.

ISO/TEC 14496-10:2003, Information technology — Coding of audio-visual objects — Part 10: Advanced
video coding.

2) Subclause 2.1.1
Add to the definition for access unit in subclause 2.1.1:

For the definition of an access unit for ITU-T Rec. H.264 | ISO/IEC 14496-10 video, see the AVC access unit definition
in2.1.3.

3) New subclauses 2.1.2 to 2.1.7

Insert the following definitions as subclauses 2.1.2 to 2.1.7 and renumber existing ones accordingly:

2.1.2 AVC 24-hour picture (system): An AVC access unit with a presentation time that is more than 24 hours in
the future. For the purpose of this definition, AVC access unit n has a presentation time that is more than 24 hours in the
future if the difference between the initial arrival time t,i(n) and the DPB output time t, g,»(n) is more than 24 hours.

2.1.3 AVC access unit (system): An access unit as defined for byte streams in ITU-T Rec. H.264 | ISO/IEC 14496-
10 with the constraints specified in 2.14.1.

2.14 AVC Slice (system): A byte stream nal unit as defined in ITU-T Rec. H.264 | ISO/IEC 14496-10 with
nal_unit type values of 1 or 5, or a byte stream nal unit data structure with nal unit type value of 2 and any
associated byte stream_ nal unit data structures with nal_unit_type equal to 3 and/or 4.

2.1.5 AVC still picture (system): An AVC still picture consists of an AVC access unit containing an IDR picture,
preceded by SPS and PPS NAL units that carry sufficient information to correctly decode the IDR picture. Preceding an
AVC still picture, there shall be another AVC still picture or an End of Sequence NAL unit terminating a preceding
coded video sequence.

2.1.6 AVC video sequence (system): Coded video sequence as defined in ITU-T Rec. H.264 | ISO/IEC 14496-10,
clause 3.27.

2.1.7 AVC video stream (system): An ITU-T Rec. H.264 | ISO/IEC 14496-10 stream. An AVC video stream
consists of one or more AVC video sequences.
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4) Subclause 2.1.52

Replace the still picture definition in subclause 2.1.52:

2.1.52  still picture: A coded still picture consists of a video sequence containing exactly one coded picture which is
intra-coded. This picture has an associated PTS and the presentation time of succeeding pictures, if any, is later than
that of the still picture by at least two picture periods.

by:

2.1.52  still picture: A still picture consists of a video sequence, coded as defined in ITU-T Rec. H.262 | ISO/IEC
13818-2, ISO/IEC 11172-2 or ISO/IEC 14496-2, that contains exactly one coded picture which is intra-coded. This
picture has an associated PTS and in case of coding according to ISO/IEC 11172-2, ITU-T Rec. H.262 | ISO/IEC
13818-2 or ISO/IEC 14496-2, the presentation time of succeeding pictures, if any, is later than that of the still picture by
at least two picture periods.

5) New subclause 2.4.2.8
Add after subclause 2.4.2.7:

2.4.2.8 T-STD extensions for carriage of ITU-T Rec. H.264 | ISO/IEC 14496-10 Video

To define the decoding in the T-STD of ITU-T Rec. H.264 | ISO/IEC 14496-10 video streams carried in a Transport
Stream, the T-STD model needs to be extended. The T-STD extension and T-STD parameters for decoding of ITU-T
Rec. H.264 | ISO/IEC 14496-10 video streams are defined in 2.14.3.1.

6) Subclause 2.4.3.5

a) Replace in the semantics of discontinuity_indicator under subclause 2.4.3.5 starting from the 5th paragraph:

For the purpose of this clause, an elementary stream access point is defined as follows:
e  Video — The first byte of a video sequence header.

e Audio — The first byte of an audio frame.

After a continuity counter discontinuity in a Transport packet which is designated as containing elementary stream data,
the first byte of elementary stream data in a Transport Stream packet of the same PID shall be the first byte of an
elementary stream access point or in the case of video, the first byte of an elementary stream access point or a
sequence_end code followed by an access point.

by:
For the purpose of this clause, an elementary stream access point is defined as follows:

e ISO/IEC 11172-2 video and ITU-T Rec. H.262 | ISO/IEC 13818-2 video — The first byte of a video
sequence header.

e ISO/IEC 14496-2 visual — The first byte of the visual object sequence header.

e ITU-T Rec. H.264 | ISO/IEC 14496-10 video — The first byte of an AVC access unit. The SPS and PPS
parameter sets referenced in this and all subsequent AVC access units in the coded video stream shall be
provided after this access point in the byte stream and prior to their activation.

e Audio — The first byte of an audio frame.
After a continuity counter discontinuity in a Transport packet which is designated as containing elementary stream data,
the first byte of elementary stream data in a Transport Stream packet of the same PID shall be the first byte of an
elementary stream access point. In the case of ISO/IEC 11172-2, or ITU-T Rec. H.262 | ISO/IEC 13818-2 or ISO/IEC

14496-2 video, the first byte of an elementary stream access point may also be the first byte of a sequence end code
followed by an elementary stream access point.

b) Replace in the semantics of random_access_indicator under subclause 2.4.3.5:

Specifically, when the bit is set to '1', the next PES packet to start in the payload of Transport Stream packets with the
current PID shall contain the first byte of a video sequence header if the PES stream type (refer to Table 2-29) is 1 or 2,
or shall contain the first byte of an audio frame if the PES stream type is 3 or 4. In addition, in the case of video, a
presentation timestamp shall be present in the PES packet containing the first picture following the sequence header.
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by:

Specifically, when the bit is set to '1', the next PES packet to start in the payload of Transport Stream packets with the
current PID shall contain an elementary stream access point as defined in the semantics for the discontinuity_indicator
field. In addition, in the case of video, a presentation timestamp shall be present for the first picture following the
elementary stream access point.

c) Replace in the semantics of elementary _stream_priority_indicator under subclause 2.4.3.5:

In the case of video, this field may be set to '1' only if the payload contains one or more bytes from an intra-coded slice.

by:

In the case of ISO/IEC 11172-2 or ITU-T Rec. H.262 | ISO/IEC 13818-2 or ISO/IEC 14496-2 video, this field may be
set to '1' only if the payload contains one or more bytes from an intra-coded slice.

In the case of ITU-T Rec. H.264 | ISO/IEC 14496-10 video, this field may be set to '1' only if the payload contains one
or more bytes from a slice with slice_type set to 2,4, 7, or 9.

d) Replace in the semantics of splice_countdown under subclause 2.4.3.5:
For the purpose of this subclause, an access point is defined as follows:

e  Video — The first byte of a video_sequence header.

e Audio — The first byte of an audio frame.
by:

For the definition of an elementary stream access point, see the semantics of discontinuity indicator in 2.4.3.5.

e Replace in the semantics of seamless_splice flag under subclause 2.4.3.5 the sentences:

When this flag is set, if the elementary stream carried in this PID is an audio stream, the splice_type field shall be set to
'0000'. If the elementary stream carried in this PID is a video stream, it shall fulfil the constraints indicated by the
splice_type value.

by:

When this flag is set, and if the elementary stream carried in this PID is not an ITU-T Rec. H.262 | ISO/IEC 13818-2
video stream, then the splice type field shall be set to '0000'. If the elementary stream carried in this PID is an ITU-T
Rec. H.262 | ISO/IEC 13818-2 video stream, it shall fulfil the constraints indicated by the splice type value.

P Replace in the semantics of splice_type under subclause 2.4.3.5 the sentences:

If the elementary stream carried in that PID is an audio stream, this field shall have the value '0000'. If the elementary
stream carried in that PID is a video stream, this field indicates the conditions that shall be respected by this elementary
stream for splicing purposes.

by:

If the elementary stream carried in that PID is not an ITU-T Rec. H.262 | ISO/IEC 13818-2 video stream, then this field
shall have the value '0000'". If the elementary stream carried in that PID is an ITU-T Rec. H.262 | ISO/IEC 13818-2
video stream, then this field indicates the conditions that shall be respected by this elementary stream for splicing
purposes.
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7) Subclause 2.4.3.7

a) Replace Table 2-18 in subclause 2.4.3.7 by:

Table 2-18 — Stream_id assignments

Stream_id Note stream coding

1011 1100 1 program_stream_map

1011 1101 2 private stream 1

1011 1110 padding_stream

1011 1111 3 private_stream_2

110x xxxx ISO/IEC 13818-3 or ISO/IEC 11172-3 or ISO/IEC 13818-7 or
ISO/IEC 14496-3 audio stream number X XXXX

1110 xxxx ITU-T Rec. H.262 | ISO/IEC 13818-2, ISO/IEC 11172-2, ISO/IEC

14496-2 or ITU-T Rec. H.264 | ISO/IEC 14496-10 video stream
number XxXXX

1111 0000 3 ECM_stream
1111 0001 3 EMM_stream
1111 0010 5 ITU-T Rec. H.222.0 | ISO/IEC 13818-1 Annex A or ISO/IEC 13818-

6 DSMCC stream

1111 0011 2 ISO/IEC_ 13522 stream

1111 0100 6 ITU-T Rec. H.222.1 type A
11110101 6 ITU-T Rec. H.222.1 type B
11110110 6 ITU-T Rec. H.222.1 type C
11110111 6 ITU-T Rec. H.222.1 type D

1111 1000 6 ITU-T Rec. H.222.1 type E

1111 1001 7 ancillary_stream

1111 1010 ISO/IEC 14496-1 SL-packetized stream
1111 1011 ISO/IEC 14496-1 FlexMux_stream
1111 1100 metadata stream

1111 1101 extended stream_id

11111110 reserved data stream

1111 1111 4 program_stream_directory

The notation x means that the values '0' or '1' are both permitted and results in the same stream type. The stream number is given
by the values taken by the x's.

NOTE 1 — PES packets of type program_stream_map have unique syntax specified in 2.5.4.1.

NOTE 2 — PES packets of type private stream 1 and ISO/IEC_ 13552 stream follow the same PES packet syntax as those for
ITU-T Rec. H.262 | ISO/IEC 13818-2 video and ISO/IEC 13818-3 audio streams.

NOTE 3 — PES packets of type private stream 2, ECM_stream and EMM_stream are similar to private stream 1 except no
syntax is specified after PES_packet length field.

NOTE 4 — PES packets of type program_stream_directory have a unique syntax specified in 2.5.5.
NOTE 5 — PES packets of type DSM-CC_stream have a unique syntax specified in ISO/IEC 13818-6.
NOTE 6 — This stream_id is associated with stream_type 0x09 in Table 2-29.

NOTE 7 — This stream_id is only used in PES packets, which carry data from a Program Stream or an ISO/IEC 11172-1 System
Stream, in a Transport Stream (refer to 2.4.3.7).

b) Replace the semantics of data_alignment _indicator in subclause 2.4.3.7 by:

data_alignment_indicator — This is a 1-bit flag. When set to a value of 'l', it indicates that the PES packet header is
immediately followed by the video syntax element or audio sync word indicated in the
data_stream_alignment descriptor in 2.6.10 if this descriptor is present. If set to a value of '1' and the descriptor is not
present, alignment as indicated in alignment_type '01' in Table 2-47, Table 2-48 or Table AMD3-1 is required. When
set to a value of '0', it is not defined whether any such alignment occurs or not.
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