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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
establlished by the respective organization to deal with particular fields of technical activity. ISO and JEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental
and mon-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.
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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

S

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

video coding.

2) Subclause 2.1.1

dd to the definition for access unit in subclause

N

Hor the definition of an access unit for ITU-T Rec. 4496-10~¥1deo, see the AVC access unit definitio

in2.1.3.

K)) New subclauses

Ipsert the following definitions| as 0 2.N\7 and renumber existing ones accordingly:

2.1.2 AVC 24-ho ; en): ase€ss unit with a presentation time that is more than 24 hours i
the future. For the purpose’ofthis definiti acpess unit n has a presentation time that is more than 24 hours in th
fpture if the difference between thainitiaharrivaktime t,i(n) and the DPB output time t, 4,»(n) is more than 24 hours.
213 AVC access uhit (Syste An aceess unit as defined for byte streams in ITU-T Rec. H.264 | ISO/IEC 14496
110 with the constraints Spedi i

214 AV Slice\ (system): A byte stream nal unit as defined in ITU-T Rec. H.264 | ISO/IEC 14496-10 wit
fal_unit type a byte stream nal unit data structure with nal unit type value of 2 and an
associated byte_stri data structures with nal_unit_type equal to 3 and/or 4.

1.5 AVC still-picturesystem): An AVC still picture consists of an AVC access unit containing an IDR picturg
receded by SPS*and PPS NAL units that carry sufficient information to correctly decode the IDR picture. Preceding a
A\VC still picture, there shall be another AVC still picture or an End of Sequence NAL unit terminating a precedin
oded video sequence.

[N N o T S

=)

=2

2.16 AVC video sequence (system): Coded video sequence as defined in ITU-T Rec. H.264 | ISO/IEC 14496-1
dlase 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.

ITU-T Rec. H.222.0 (2000)/Amd.3 (03/2004)
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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

ads 1 MPYRDS Il b 1a al &l q £ A pu 4+ IO 11199 29 I T D 112040 | 1GOOI
TOTOTCITaS—aIT aSSOUCTAUOT T0- a1 Cast—OT COUIT S aCttOTUIIT S 1O 100 C T 1T 172725 11T O 1T NNUTTRZOZ7 T 10O TE

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.

3 New subclause 2.4.2.8
dd after subclause 2.4.2.7:

N
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tream, the T-STD model needs to be extended. The T-STD extension 4
Rec. H.264 | ISO/IEC 14496-10 video streams are defined in 2.14.3.

9) Subclause 2.4.3.5

e ich is designated as containing elementary stream datg,
tream packet of the same PID shall be the first byte of a

=}

Y.

the first byte of elementary s
dlementary stream ac@o' 1
sequence end code followe€d by a

hy:
H

ITU-T Ree, H,264 | ISO/IEC 14496-10 video — The first byte of an AVC access unit. The SPS and PPB
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.

¢~ Audio — The first byte of an audio frame.

Aftér aContinuity counter discontinuity in a Transport packet which is designated as containing elementary stream data,
theMirst hyte of elementary stream data in a Transport Stream packet of the same PID shall he the first hyte of a
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.

2 ITU-T Rec. H.222.0 (2000)/Amd.3 (03/2004)
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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:

Ih 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.b
set to '1' only if the payload contains one or more bytes from an intra-coded slice.

Ih 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 onle
dr more bytes from a slice with slice_type set to 2,4, 7, or 9.

[¢)

q Replace in the semantics of splice_countdown under subclause 2.4.3.5:

Hor 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.

hy:

B = S

S
[om

[ the elementary streaty '
hall have the value/0000'. :
ideo stream, thed this\field jindicates the conditions that shall be respected by this elementary stream for splicing
urposes.

Lo o T ¥ B e
T~

ITU-T Rec. H.222.0 (2000)/Amd.3 (03/2004) 3
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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

TOTT 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, IS@/IE 172-25ISO/IEC

14496-2 or ITU-T Rec. H.264 | ISO/IEG\14496-10" deo stream
number XxXXX

1111 0000 3 ECM_stream
1111 0001 3 EMM_stream
1111 0010 5 ITU-T Rec. H.222.0 | ISO/I¥ ex A or JBO/IEC 13818-

6 DSMCC _stream
11110011
1111 0100
1111 0101
11110110
11110111
1111 1000
1111 1001
1111 1010
1111 1011

1111 1100 <\(\

1111 1101 d_gtream_id
11111110 reseryed data stream
1111 111<> pregram_stream_directory

Tmitted and results in the same stream type. The stream number is given

~N O NN NN

NOTE 5 — PES'ackets 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|
Stréamy 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.

4 ITU-T Rec. H.222.0 (2000)/Amd.3 (03/2004)
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c) Replace in the semantics of PTS in subclause 2.4.3.7:

In the case of video, if a PTS is present in a PES packet header it shall refer to the access unit containing the first picture
start code that commences in this PES packet. A picture start code commences in PES packet if the first byte of the
picture start code is present in the PES packet.

For audio presentation units (PUs), video PUs in low_delay sequences, and B-pictures, the presentation time tp,(k) shall
be equal to the decoding time td, (k).

For I- and P-pictures in non-low delay sequences and in the case when there is no decoding discontinuity between
access units (AUs) k and k', the presentation time tpn(k) shall be equal to the decoding time td,(k') of the next
transmitted I- or P-picture (refer to 2.7.5). If there is a decoding discontinuity, or the stream ends, the difference
Hetween tp,(K) and td,(K) shall be the same as iI the original stream had continued without a discontinuity and withoyt
dnding.

NOTE 1 — A low_delay sequence is a video sequence in which the low_delay flag is set (refer to 6.2.2.3 of ITU-T Ree.\H.262)
ISO/IEC 13818-2).

hy:
Ip the case of ISO/IEC 11172-2 video, ITU-T Rec. H.262 | ISO/IEC 13818-2 video, @r ISO(IE 2l
BTS is present in a PES packet header, it shall refer to the access unit containy t
dommences in this PES packet. A picture start code commences in a PES packet g
ip present in the PES packet. For I- and P-pictures in non-low delay sequénces 9
decoding discontinuity between access units (AUs) k and k', the presentation_ti o
time td,(k') of the next transmitted I- or P-picture (refer to 2.7.5). If th n
ands, the difference between tp,(k) and td,(k) shall be the same g a
discontinuity and without ending.

NOTE 1 — A low_delay sequence is an ITU-T Rec. H.262 | ISO/IEC\13818-2 or IS e

low_delay flag is set to '1' (refer to 6.2.2.3 of ITU-T
Hor ITU-T Rec. H.264 | ISO/IEC 14496-10 video, if a $t
AVC access unit that commences in this PES packet, AmAV c
df the AVC access unit is present in the PES pag D
model defined in Annex C of ITU-T Rec. H. 264 \ SO/ c
in the STD shall, within the accurg B
dutput time in the HRD, defined d
dpb_output_delay( n ) are define

The presentation time

d Rep
In the case of video is present in a PES packet header it shall refer to the access unit containing the firgt
ficture start code that comwences in this PES packet. A picture start code commences in PES packet if the first byte gf

the picture starticode is present in the PES packet.

hy:

Ih the.case of ISO/IEC 11172-2 video, ITU-T Rec. H.262 | ISO/IEC 13818-2 video, or ISO/IEC 14496-2 video, if p
IDTS.uis present in a PES packet header, it shall refer to the access unit containing the first picture start code that
commences 1n this PES packet. A picture start code commences 1n a PES packet 1t the tirst byte ot the picture start code
is present in the PES packet.

For ITU-T Rec. H.264 | ISO/IEC 14496-10 video, if a DTS is present in the PES packet header, it shall refer to the first
AVC access unit that commences in this PES packet. An AVC access unit commences in a PES packet if the first byte
of the AVC access unit is present in the PES packet. To achieve consistency between the STD model and the HRD
model defined in Annex C of ITU-T Rec. H.264 | ISO/IEC 14496-10, for each AVC access unit the DTS value in the
STD shall, within the accuracy of their respective clocks, indicate the same instant in time as the nominal CPB removal
time t,,( n ) in the HRD, as defined in Annex C of ITU-T Rec. H.264 | ISO/IEC 14496-10.

NOTE 3 — Different clocks may be used for derivation of DTS and t,,( n ).

ITU-T Rec. H.222.0 (2000)/Amd.3 (03/2004) 5
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e Add to the semantics of P-STD_buffer_size under subclause 2.4.3.7:

The size BS, shall be larger than or equal to the size of the CPB signalled by the CpbSize[ cpb_cnt_minusl ] specified
by the NAL hrd_parameters() in the AVC video stream. If the NAL hrd parameters() are not present in the AVC video
stream, then BS, shall be larger than or equal to the size of the NAL CPB for the byte stream format defined in Annex

A of ITU-T Rec. H.264 | ISO/IEC 14496-10 as 1200 x MaxCPB for the applied level.

8) Subclause 2.4.4.10
Replace Table 2-29 in subclause 2.4.4.10 by:

Table 2-29 — Stream type assignments
Value Description TN
0x00 ITU-T | ISO/IEC Reserved
0x01 ISO/IEC 11172-2 Video A
0x02 ITU-T Rec. H.262 | ISO/IEC 13818-2 Video or ISO/IEC 11172-Acondrajned patameter vieo stream
0x03 ISO/IEC 11172-3 Audio
0x04 ISO/IEC 13818-3 Audio NN
0x05 ITU-T Rec. H.222.0 | ISO/IEC 13818-1 private_sections “\\, '\ \
0x06 ITU-T Rec. H.222.0 | ISO/IEC 13818-1 PES paCkets Containidg private daty
0x07 ISO/IEC 13522 MHEG ()
0x08 ITU-T Rec. H.222.0 | ISO/IEC 13818-1(Amgex A DSVAGC N\
0x09 ITU-TRec. H222.1  { N e OV WV
0x0A ISO/IEC 13818-6 type A N/
0x0B ISO/IEC 13818-6 type B /“
0x0C ISO/IEC 13818-6 type C \ ("¢
0x0D ISO/IECA38M:6 type D\ \ ) >
0xOE ITU-F RecNd.22200 | ISO/IBE, 138 18-1 aukifiary
0xOF ISO/#EMN Au(}'() M ANS transport syntax
0x10 TSO/BC 1449622 Wisuil )
0x11 NSO/FEC\14496-3\Andbo,withthe LATM transport syntax as defined in ISO/IEC 14496-3/AMD-1
0x12 /QMEN4B§Q S\t{ﬁs@t{zed stream or FlexMux stream carried in PES packets
0x13 IS&(@({ 14)9@- f‘S[(gaéi(etized stream or FlexMux stream carried in ISO/IEC14496_sections
0x14 ( fS\O/TEC T3§1 8-\6\§ynchronized Download Protocol
0x15 \ \Mdat carriod'in PES packets
0X1<6\ \ Wata }/ﬁrried in metadata_sections
0x17 Metadab carried in ISO/IEC 13818-6 Data Carousel
0x18 Wdata carried in ISO/IEC 13818-6 Object Carousel
0x19 Metadata carried in ISO/IEC 13818-6 Synchronized Download Protocol
0xhA IPMP stream (defined in ISO/IEC 13818-11, MPEG-2 IPMP)
0x1B AVC video stream as defined in ITU-T Rec. H.264 | ISO/IEC 14496-10 Video
0x1C-0x7E ITU-T Rec. H.222.0 | ISO/IEC 13818-1 Reserved
UX/T TP IVIP Strearn
0x80-0xFF User Private

6 ITU-T Rec. H.222.0 (2000)/Amd.3 (03/2004)
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9) Subclause 2.5.2.4

Add in subclause 2.5.2.4 "PES streams" the sentence:

—  ForITU-T Rec. H.264 | ISO/IEC 14496-10 video:
BS, = 1200 x MaxCPBJlevel] + BS,;,

Where MaxCPBJlevel] is defined in Table A.1 (Level Limits) in ITU-T Rec. H.264 | ISO/IEC 14496-10

for each level.

0) New subclause 2.5.2.7
dd after subclause 2.5.2.6:
.5.2.7 P-STD extensions for carriage of ITU-T Rec. H.264 | ISO/IEC 14496-10 Video

or decoding of ITU-T Rec. H.264 | ISO/IEC 14496-10 video streams carried in a Program S in the. R-STD mode
ce 2.14.3.2.

1) Subclause 2.5.3.6

arameter time scaloxIf the System video lock flag is set to 'l' for an AVC video stream, then the frequency of th

vith N and K-ntegers that have a fixed value within each AVC video sequence, with K greater than or equal to N.

Replace the semantics of video _bound in subclause 2.5.3.6 by:

'hesvideo bound is a 5-bit integer in the inclusive range from 0 to 16 and is set to a value greater than or equal to th

1

he system_video lock flag is a 1-bit field indicating that there is asp t ratipfal relationship betweeh
he video frame rate and the system clock frequency in the/system tacge Subclause 2.5.2.1 definds
ystem_clock frequency and the video frame rate is spe01ﬁe in, . H262 | ISO/IEC 13818-2. The
ystem_video lock flag may only be set to '1' if, far all presd j deo elementary streams in the ITU-0
bec. H.222.0 | ISO/IEC 13818-1 program, the ratio o sy & e actual video frame rate, SCFR, 1s
onstant and equal to the value indicated in the fo e rate indicated in the video stream
s

he system_video lock flagis a 1 specified, constant rational relationship betweeh
he video time base and the systend closk fréque em tapget decoder. The system_video lock flag may only
e set to '1" if, for all presentation entary |streams in the ITU-T Rec. H.222.0 | ISO/IEC 13818l
rogram, the ratio of system_c|odk of the actual video time base is constant

or ISO/IEC 11172-2 g . H. SO/TE 818-2 video streams, if the system_video lock flag is set tp
', then the ratio of sy Q (o thenactual video frame rate, SCFR, shall be constant and equal to thie
alue indicated in the follow

or ISO/IEC 14496-2 he system video lock flag is set to 'l', then the time base of the ISO/IEC
4496-2 video streg vOp_time_increment resolution, shall be locked to the STC and shall be exactly
qual to N times nency divided by K, with N and K integers that have a fixed value within each
isual object

or ITU-T Rec 4496-10 video streams, the frequency of the AVC time base is defined by the AV(C

AV C time base shall’be [0sked to the STC and shall be exactly equal to N times system_clock frequency divided by K

[¢]

c

haximum number of video streams in the Program Stream of which the decoding processes are simultaneously activg.

For the purpose of this subclause, the decoding process of a video stream is active if one of the buffers in the P-STD
model is not empty, or if a Presentation Unit is being presented in the P-STD model.

12) Subclause 2.5.5

Add the following semantics in subclause 2.5.5 "Program Stream directory" immediately after NOTE 2:

Directory entries may be required to reference IDR picture or pictures associated with a recovery point SEI message in
an AVC video stream. Each such directory entry shall refer to the first byte of an AVC access unit.

ITU-T Rec. H.222.0 (2000)/Amd.3 (03/2004) 7
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13) Subclause 2.6.1
Replace Table 2-39 in subclause 2.6.1 by:

Table 2-39 — Program and program element descriptors

descriptor_tag TS PS Identification
0 n/a n/a Reserved
1 n/a n/a Reserved
X X Video StreanT 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 /\< N (\
8 X X Video_window_descriptor < \ \ \
9 X X CA_descriptor N \
10 X X ISO_639 language descriptor \ \ \ \/
11 X X System_clock_descriptor < \ \ \
12 X X | Multiplex_buffer_utilization desriptor - \
13 X X Copyright « descriptoz/ ) \ >
14 X Maximum bltra(t’\Qégc;p;}@{
15 X X Pg&e%xdat%nﬂlcafér des(crlp@ ‘\/
16 X Sn}x{thuﬁ\\hﬁer &chlpt&\ /
17 X ST P/a%scrlpt
18 X IBf(' des¢Tiptor \\ >
19-26 X /| ~Defined iNSOHEC 13816-6
27 X MP\EC{\-“I\video_d iptor
28 I k\ M‘R@G)\amg:déscriptor

29 ?@@}@cri or
30 \SL_dsscriptor
31 ’\Mescriptor

Q(temaliESJDidescriptor

MuxCode_descriptor

)
B

%4

34 FmxBufferSize descriptor
\ ¥ MultiplexBuffer descriptor

36 N 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
43-63 n/a n/a ITU-T Rec. H.222.0 | ISO/IEC 13818-1 Reserved
64-255 n/a n/a User Private

8 ITU-T Rec. H.222.0 (2000)/Amd.3 (03/2004)
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14) Subclause 2.6.6

Replace in subclause 2.6.6 'Hierarchy descriptor':

The hierarchy descriptor provides information to identify the program elements containing components of
hierarchically-coded video and audio, and private streams which are multiplexed in multiple streams as described in this
Recommendation | International Standard, in ITU-T Rec. H.262 | ISO/IEC 13818-2 and in ISO/IEC 13818-3. (See
Table 2-43.)

by:

The hierarchy descriptor provides information to identify the program elements containing components of

242 1\
i ery

- los 1 dad b | e B d - 4+ vs LS Talal
TCT AT art y=COUTU v IOC O ataTo;—aira PITv atCS e anS ot e T aoTC

15) Subclause 2.6.7
Replace the following entries in Table 2-44 ‘Hierarchy type field values’ in subclause 2.6.7

I[FU-T Rec. H.262 | ISO/IEC 13818-2 Spatial Scalability
I[fU-T Rec. H.262 | ISO/IEC 13818-2 SNR Scalability
IF'U-T Rec. H.262 | ISO/IEC 13818-2 Temporal Scalability
IF'U-T Rec. H.262 | ISO/IEC 13818-2 Data partitioning
IBO/IEC 13818-3 Extension bitstream

I

I

TU-T Rec.H222.0 | ISO/IEC 13818-1 Private Stream
TU-T Rec. H.262 | ISO/IEC 13818-2 Multi-view Profile
Ry, respectively:
Ypatial Scalability
9NR Scalability
emporal Scalability

ata partitioning

rivate Stream

Multi-view Profile Q

16) Subclause 2.6.

T
I
Hxtension bitstream
H
N

q Replace owument_type in subclause 2.6.11:

Table 2-47 d alignmerit type when the data alignment indicator in the PES packet header has a value
df'l". In each gnt_type value the first PES packet data byte following the PES header shall be the firgt
Qyte of a start co icated in Table 2-47. At the beginning of a video sequence, the alignment shall occyr
at the start code of{the Tixst sequence header

NOTE - Specifying alignment type '01' from Table 2-47 does not preclude the alignment from beginning at a GOP or SEQ)
header.

The definition of access unit for video data is given in 2.1.1.

(=]

V:

able 2-4/ describes the alignment type tor ISO/IEC 11172-2 video, I'TU-T Rec. H.262 | ISO/IEC 13818-2 video, or
ISO/IEC 14496-2 visual streams when the data_alignment indicator in the PES packet header has a value of '1'. For
these video streams, the first PES packet data byte following the PES header shall be the first byte of a start code of
the type indicated in Table 2-47. At the beginning of a video sequence, the alignment shall occur at the start code of the
first sequence header.

NOTE - Specifying alignment type '01' from Table 2-47 does not preclude the alignment from beginning at a GOP or SEQ
header.

The definition of an access unit is given in 2.1.1.

ITU-T Rec. H.222.0 (2000)/Amd.3 (03/2004) 9
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b) Insert the following text and table AMD3-1 immediately after Table 2-47 in subclause 2.6.11:

Table AMD3-1 describes the alignment type for ITU-T Rec. H.264 | ISO/IEC 14496-10 video when the
data_alignment indicator in the PES packet header has a value of 'l'. In this case the first PES packet data byte
following the PES header shall be the first byte of an AVC access unit or the first byte of an AVC slice, as signalled by

the alignment_type value.

Table AMD3-1 — AVC video stream alignment values

Alignment type Description
00 Reserved
01 AVC slice or AVC access unit
02 AVC access unit
03-FF Reserved N

17) Subclause 2.6.32
A eplace in subclause 2.6.32 'STD descriptor’:

by:

This descriptor is optional and applies only to the\T-STD Y
dlementary streams, and is used as specified 4.2
Table 2-60).

18) Subclause 2.6.34

Add after subclause2.6,63:

.6.64 AVC video descriptor

2

Hor ITU-TRec. H.264 | ISO/IEC 14496-10 video streams, the AVC video descriptor provides basic information fd
iflentifying coding parameters of the associated AVC video stream, such as on profile and level parameters included i
the SPSof an AVC video stream.

=g

10 ITU-T Rec. H.222.0 (2000)/Amd.3 (03/2004)

the AVC video stream. If thls descrlptor is not included in the PMT for an AVC video stream in a transport stream or in
the PSM, if present, for an AVC video stream in a program stream, then such AVC video stream shall not contain AVC
still pictures and shall not contain AVC 24-hour pictures. (See Table AMD3-2.)
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Table AMD3-2 — AVC video descriptor

Syntax No. of bits Mnemonic
AVC_video_descriptor () {
descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
profile_idc 8 uimsbf
constraint_set0 flag 1 bslbf
constraint_setl_flag 1 bslbf
constraint_set2_flag 1 bslbf
AVC_compatible_flags 5 bslbf
lexvel idec 8 uimsbf
AVC still_present 1 bsIbf
AVC_24 hour_picture_flag 1 bslbf
reserved 6 bslbf
)
2.6.65 Semantic definition of fields in AVC video descriptor
profile_idc, constraint_set0_flag, constraint setl flag, constraint set2_ flag, il
Ievel _ide — These fields, with the exception of AVC compatible flags shall b T
these fields defined in ITU-T Rec. H.264 | ISO/IEC 14496-10. The semanti¢s o Iy
dqual to the semantics of the field(s) defined for the 5 bits between the constraing_set2 c
Sequence Parameter Set, as defined in ITU-T Rec. H.264 | ISO/IEC 1449 ich
the AVC descriptor is associated shall conform to the profile, level and

AVC_24 hour_picture Alag < This
ontain AVC 24-hour @ .
ssociated AVC video stredm

'nalled in the AVC video descrlptor

foreach picture that is associated with a recovery point SEI message.

ideo descriptor. However, in th

[CIS

o =

\bsence of the AVC timing and HRD descriptor in the PMT for an AVC video stream signals usage of the leak metho
h the T=STD is defined in 2.14.3.1 for the transfer from MB, to EB,, but such usage can also be signalled by th
rd management valid flag set to '0' in the AVC timing and HRD descriptor. If the transfer rate into buffer EB, can b
etetmined from HRD parameters contained in an AVC video stream, and if this transfer rate is used in the T-STD fq
i transter between MB, 10 EB,, then tie A VC tming and HRD descriptor with the ird_management_valid_ilag set
'1" shall be included in the PMT for that AVC video stream. (See Table AMD3-3.)

O™ w O O &=

ITU-T Rec. H.222.0 (2000)/Amd.3 (03/2004) 11
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Table AMD3-3 — AVC timing and HRD descriptor

Syntax No. of bits Mnemonic
AVC timing and HRD descriptor () {

descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
hrd_management_valid_flag 1 bslbf
reserved 6 bslbf
picture_and_timing_info_present 1 bslbf
if (picture_and_timing_info present) {

90kHz flag 1 bslbf

reserved 7 bslbf.

if (90kHz_flag =="0") {

N 32 uimsbf
K 32 uimsbf

}

num_units_in_tick uimsbf
}
fixed_frame_rate_ flag 1 bslbf
temporal_poc_flag bslbf
picture_to_display_conversion_flag 1 bslbf
reserved 5 slbf

}

2.6.67 Semantic definition of fields in AVC timing and HRD descri

Vhen the AVC timing and HRD descriptor is associated to a
pllowing applies. If the hrd management valid flag i
hessages, as defined in Annex C of ITU-T Re¢
ideo stream. These Buffering Period SEI\(mesy
hitial cpb removal delay offset values for the INAT
ransfer of each byte from MB, to EB, in the T-¢
[PB in the NAL HRD, as determingd oval delay and initial cpb_removal delay offsq
alues for SchedSelldx = cpb_cHt . Whe P ment valid ﬂag is set to '0', the leak method 4

O < M ot = L e

When the AVC timing and HR eSCK| is agsO&] 0 an AVC video stream carried in a program stream, then th
theaning of the hrd_ma i -

(N xsystem _clock _ frequency)
K

time _scale =

where time-scale denotes the exact frequency of the AVC time base, with K larger than or equal to N.

If the 90kHz_flag is set to '1', then N equals 1 and K equals 300. If the 90kHz_flag is set to '0', then the values of N an|
K ate’provided by the coded values of the N and K fields.

=+ O O U] = O

—

SPE=EEY

NOTE 1 — This allows mapping of time expressed in units of time scale to 90 kHz units, as needed for the calculation of PT
and DTS timestamps, for example in decoders for AVC access units for which no PTS or DTS is encoded in the PES header.

S

num_units_in_tick — Coded exactly in the same way as the num_units_in_tick field in VUI parameters in Annex E of

ITU-T Rec. H.264 | ISO/IEC 14496-10. The information provided by this field shall apply to the entire AVC vide
stream to which the AVC timing and HRD descriptor is associated.

0

fixed frame rate flag — Coded exactly in the same way as the fixed frame rate flag in VUI parameters in Annex E
of ITU-T Rec. H.264 | ISO/IEC 14496-10. When this flag is set to 'l', it indicates that the coded frame rate is constant

within the associated AVC video stream. When this flag is set to '0', no information about the frame rate of th
associated AVC video stream is provided in this descriptor.

12 ITU-T Rec. H.222.0 (2000)/Amd.3 (03/2004)
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emporal_poc_flag — When the temporal poc flag is set to 'l1' and the fixed frame rate flag is set to 'l', then the

associated AVC video stream shall carry Picture Order Count (POC) information (PicOrderCnt) whereby pictures are
counted in units of Atg g,»( 1 ), where Atg g,5( 1 ) is specified in equation E-10 of ITU-T Rec. H.264 | ISO/IEC 14496-10.
When the temporal poc flag is set to '0', no information is conveyed regarding any potential relationship between the
POC information in the AVC video stream and time.

NOTE 2 — This reduces the overhead necessary to signal timing for each access unit. An effective PTS and DTS can be
calculated for access units for which no explicit PTS/DTS is carried. Repetition of most recently presented field of the
appropriate parity (or frame) is implied when the difference between the PTSs of the current and the next picture is greater than
2 % Atg gp, (or greater than Atg 4., when frame_mbs_only_flag is equal to 1).

picture_to_display_conversion_flag — This 1-bit field when set to 'l' indicates that the associated AVC video stream

1
4
(
t
i
\
S
\

=

I

nav carry disnlayv information on coded pictures by nroviding the nic struct field in picture timino SEI messages (se
J Ir r 7 I (=l r Ir =l =l

Annex D of ITU-T Rec. H.264 | ISO/IEC 14496-10) and/or by providing the Picture Order Count (POC) informatio
PicOrderCnt), whereby pictures are counted in units of Atg g,,( 1) (see also the semantics of temporal_poc_flag), s
hat timing information for a successive AVC access unit can be derived from the previous picture in decoding d
resentation order.

—_ O =

=]

Vhen the picture to_display conversion_mode flag is set to '0', then picture timing SPANmessages\ificthe AVC vide
tream, if present, shall not contain the pic_struct field, and hence the pic_struct present flag shall besset to '0' in th
Ul parameters in the AVC video stream.

[¢)

0) Subclause 2.7.4

eplace in subclause 2.7.4 "Frequency of presentation timestamp codi
h the case of still pictures the 0,7 s constraint does not apply
i
'he 0.7 s constraint does not apply in the case of:
e  still pictures as defined in 2.1;

e AVC still pictures;

e AVC access units i

the AVC vi
NOTE — The present
Rec. H.264 | ISO/IEC 1449

1) Subcla

psert the follow e2.7.5:

or each AVCX ! explicit PTS and DTS value shall be encoded in the PES header. For such AV(C
ccess unit, decode e presentation time from the parameters within the AVC video stream. Therefor¢,
lach AVC video streamthat ¢ontains one or more AVC 24-hour picture(s):

(o

e _shall either carry picture timing SEI messages with coded values of cpb removal delay an
dpb_output_delay; or

¢  shall carry VUI parameters with the fixed frame rate flag set to '1' and shall carry Picture Order Cour
(POC) information (PicOrderCnt) whereby pictures are counted in units of Aty 4,( n ), where At gop( 0

~ =+

is specified in equation E-10 of ITU-T Rec. H.264 | ISO/IEC 14496-10

NOTE 1 — The requirements in the second bullet are met if an AVC timing and HRD descriptor is associated with the
AVC video stream with the fixed frame rate flag set to '1' and the temporal _poc flag set to 'l".

The following applies to AVC access units in an AVC video stream carried in an ITU-T Rec. H.222.0 |
ISO/IEC 13818-1 stream. For each AVC access unit that does not represent an AVC 24-hour picture, a PES header with
a coded PTS and, if applicable, DTS value shall be provided, unless all conditions expressed under one of the following
four bullets are true:

e Inthe AVC video sequence the following SEI messages are present, as signalled by VUI parameters:

a) picture timing SEI messages providing the cpb removal delay and the dpb output delay
parameters; and

ITU-T Rec. H.222.0 (2000)/Amd.3 (03/2004) 13
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b) buffering period SEI messages providing the initial cpb removal delay and the
initial cpb_removal delay offset parameters.
NOTE 2 — When picture timing SEI messages are present in the AVC video sequence, then these messages are
present for each AVC access unit, as required by ITU-T Rec. H.264 | ISO/IEC 14496-10. When buffering period
SEI messages are present in the AVC video sequence, then these messages shall be present for each IDR access

unit and for each access unit that is associated with a recovery point SEI message, as required by ITU-T Rec.
H.264 | ISO/IEC 14496-10.

e An AVC timing and HRD descriptor is associated with the AVC video stream and in this descriptor the
fixed frame rate flag is setto'l' and the temporal poc flag is setto'l".

e An AVC timing and HRD descrlptor 1s ass0c1ated with the AVC Vldeo stream and i in th1s descrlptor the

temporal _poc ﬂag is set to '0' and in the AVC Vldeo sequence plcture tlmlng SEI messages w1th thie
pic_struct field are present.

NOTE 3 — In this specific case the pic_struct field is used to determine subsequent PTS values.

e An AVC timing and HRD descriptor is associated with the AVC video strez in thig\déscriptor the
fixed frame rate flag is set to 'l' and the temporal poc flag\j
picture to_display conversion_flag is set to '0'".

NOTE 4 — In this case the POC information in the AVC video stream i
values.

d\ tondetetmiineNthe supsequent PTS

2) Subclause 2.7.6

eplace in subclause 2.7.6 "Timing constraints for scalable coding”
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If a video sequence is coded as a SNR enhance
ISO/IEC 13818-2, the set of presentation times for bet

the secapd most recently decoded lower layer picture that is an I- or P-picture, and provided that th
lower layer does not have low_delay set to '1'.

=

If a videa'sequence is coded as a temporally scalable enhancement of another sequence, as specified in 7.9 of ITU-
Rec. H:262 | ISO/IEC 13818-2, the following lower layer pictures may be used as the reference. Times are relative
fresentation times:

=]

s—the CoImCIdeTt or oSt TeCentty presemnted fower tayer picture;
e the next lower layer picture to be presented.
by:

If an audio sequence is coded using an extension bitstream, such as specified in ISO/IEC 13818-3, then corresponding
decoding/presentation units in the two layers shall have identical PTS values.

If a video sequence is coded as an SNR enhancement of another sequence, such as specified in 7.8 of ITU-T Rec. H.262
| ISO/IEC 13818-2, then the set of presentation times for both sequences shall be the same.

14 ITU-T Rec. H.222.0 (2000)/Amd.3 (03/2004)
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If a video sequence is coded as two partitions, such as specified in 7.10 of ITU-T Rec. H.262 | ISO/IEC 13818-2, then
the set of presentation times for both partitions shall be the same.

If a video sequence is coded as a spatial scalable enhancement of another sequence, such as specified in 7.7 of ITU-T
Rec. H.262 | ISO/IEC 13818-2, then the following shall apply:

e If both sequences have the same frame rate, the set of presentation times for both sequences shall be the
same.
NOTE — This does not imply that the picture coding type is the same in both layers.

e If the sequences have different frame rates, the set of presentation times shall be such that as many
presentation times as possible shall be common to both sequences.

e The picture from which the spatial prediction is made shall be one of the following:
—  the coincident or most recently decoded lower layer picture;
— the coincident or most recently decoded lower layer picture that is an I- or P-picture;

— the second most recently decoded lower layer picture that is an I- or P-
lower layer does not have the low_delay flag set to '1'.

pictureand proyided that the

If a video sequence is coded as a temporally scalable enhancement of another segtiehce pecified in 7.9 qf
ITU-T Rec. H.262 | ISO/IEC 13818-2, then the following lower layer pictures ¢ used 3 erepee. Times are
relative to presentation times of:

e the coincident or most recently presented lower layer picture

e the next lower layer picture to be presented.

23) Subclause 2.7.9
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In the case of a video elementary stream in a CSPS

1.262 | ISO/IE
if specified as:

BSadd SMAX [6 X 1024, Rvmax X 0001] bytes

where Rinaris the maximum bit rate of the ITU-T Rec. H.262 | ISO/IEC 13818-2 or ISO/IEC 11172-2 video elementarly
stream.

In the case of an ITU-T Rec. H.264 | ISO/IEC 14496-10 video elementary stream in a CSPS. the following applies:

BS, has a size which is equal to the sum of cpb_size and an additional amount of buffering BS,44. BS,q4q is specified as:

BSadd SMAX [6 X 1024, Rvmax X 0001] bytes

where Ryp.y 1S the maximum video bit rate of the AVC video stream, and

where cpb_size is the CpbSize[ cpt_cnt minusl ] size of the CPB for the byte stream format signalled in the NAL
hrd_parameters() in the AVC video stream. If the NAL hrd_parameters() are not present in the AVC video stream, then
the cpb_size shall be the size defined as 1200 x MaxCPB in Annex A of ITU-T Rec. H.264 | ISO/IEC 14496-10 for the
applied level.

ITU-T Rec. H.222.0 (2000)/Amd.3 (03/2004) 15
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24) Subclause 2.7.10

a) Replace in subclause 2.7.10 "Transport Stream” the text:

For all presentation units in all video elementary streams in the Transport Stream, the ratio of system_clock frequency
to the actual video frame rate, SCFR, is constant and equal to the value indicated in the following table at the nominal
frame rate indicated in the video stream.

by:

For all presentation units in each ISO/IEC 11172-2 video and ITU-T Rec. H.262 | ISO/IEC 13818-2 video stream in the
Transport Stream, the ratio of system_clock frequency to the actual video frame rate, SCFR, is constant and equal to

QO o] b

1 b M tacdaaartl £o11 - talal 441 M 1.6 fotaacle toaddaaatl b | 4
IV Valuuv IIuIcatvu I uUIv 1UIIUwW 1115 AUIv Al UIv TIUITINIAD I1dilv 1ate IIuIivatuUu 11T UIvV VIULU Suvalil.
Add trailing paragraph to subclause 2.7.10:
or ISO/IEC 14496-2 video streams carried in a Transport Stream, the time base of the ISO/IEC 14496-2 video/Strean,
s defined by vop_time increment resolution, shall be locked to the STC and shall be/exastly equalyte N timd

ystem clock frequency divided by K, with N and K integers that have a fixed vaJu¢ within\each\visual obje
equence, with K greater than or equal to N.

-

or ITU-T Rec. H.264 | ISO/IEC 14496-10 video streams, the time base of the ITUXT BC 14496-1D
ideo stream shall be locked to the system clock frequency. The frequency of t d by the AVC
arameter time scale, and this frequency shall be exactly equal to N times system_closk fie divided by K, with
N and K integers that have a fixed value within each AVC video seq T
xample, if the time scale is set to 90 000, then the frequency o is exactly equal tp
ystem_clock frequency divided by 300.

5) Subclause 2.11.1
eplace subclause 2.11.1 by:

11.1  Introduction

An ITU-T Rec. H.222.0 | ISO/IEQ y
treams as well as ISO/IEC 1449 b
treams will be elements of a -t
tream and the PSM in a Progfam

or the carriage of I treams and Program Streams, distinction is made betweeh
hdividual elementary str 6-1 audiovisual scene with its associated streams. For carriage qf
hdividual ISO/IEC 14496 ementdry streams, only system tools from ITU-T Rec. H.222.0 | ISO/IEC
3818-1 are used, as defined im2.1 12, iage of an audiovisual ISO/IEC 14496-1 scene and associated ISO/IEC
4496 elementary spreamsy, contathied inNISO/TEC 14496-1 SL_packetized streams or FlexMux streams, tools from both
TU-T Rec. H.222%) | ISO 818<1 and from ISO/IEC 14496-1 are used, as defined in 2.11.3.

farriage of K[U- O/IEC 14496-10 video over ITU-T Rec. H.222.0 | ISO/IEC 13818-1 streams fis

6) Subclause 2.11.2.1
eplace the-last paragraph of subclause 2.11.2.1 by:

Carriage of individual ISO/IEC 14496-2 and ISO/IEC 14496-3 elementary streams in PES packets shall be identified by
ppropriate stream id and stream type values, indicating the use of ISO/IEC 14496-2 Visual or 14496-3 Audio. Ih

addition, such carriage shall be signalled by the MPEG-4_video descriptor or MPEG-4 audio descriptor, respectively.
These descriptors shall be conveyed in the descriptor loop for the respective elementary stream entry in the Program
Map Table in case of a Transport Stream or in the Program Stream Map, when present, in case of a Program Stream.
ITU-T Rec. H.222.0 | ISO/IEC 13818-1 does not specify presentation of ISO/IEC 14496-2 and ISO/IEC 14496-3
elementary streams in the context of a program.

1

6 ITU-T Rec. H.222.0 (2000)/Amd.3 (03/2004)
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