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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies

member bodies). The work of preparing International Standards is normally carried out through ISO
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ical committees. Each member body interested in a subject for which a technical committee has been
lished has the right to be represented on that committee. International organizations, governmental and
overnmental, in liaison with ISO, also take part in the work. ISO collaborates closely with)the
ational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

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

ain task of technical committees is to prepare International Standards. Draft International Standards
ed by the technical committees are circulated to the member bodies for voting,“-Publication as an
ational Standard requires approval by at least 75 % of the member bodies casting.a-vote.

fion is drawn to the possibility that some of the elements of this documentanay be the subject of patent
. ISO shall not be held responsible for identifying any or all such patent rights.

dment 3 to ISO/IEC 13818-1:2007 was prepared by Joint Technical Committee ISO/IEC JTC 1,
hation technology, Subcommittee SC 29, Coding of audio, picture, multimedia and hypermedia
nation, in  collaboration with ITU-T. The identical’ text is published as ITU-T
H.222.0 (2006)/Amd.3 (03/2009).

corrected version modifies the title of the <amendment to align with that of [ITU-T
H.222.0 (2006)/Amd.3 (03/2009).
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NTERNATIONAL STANDARD

RECOMMENDATION ITU-T

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

Amendment 3

Transport of scalablevideo over Rec. ITU-T H.222.0| ISO/IEC 13818-1
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) Subclause 1.2.2

eplace in subclause 1.2.2:

TU-T Recommendation H.264 (2005), Advanced video coding for generic audiovisual services.

SO/IEC 14496-10:2005, Information technology — Coding of audio-visual objects — Part 10: Advariced Video Coding.
V:

TU-T Recommendation H.264 (2007), Advanced video coding for generic audiovisual senvices.

SO/IEC 14496-10:2008, Information technology — Coding of audio-visual objects — Rart’10: Advanced video coding.

) Subclause 2.1 (Definitions)
) Replace subclause 2.1.7:
1.7 AVC video stream (system): An ITU-T Rec. H.264 | 1ISO/IEC 14496-10 stream. An AVC video strear

onsists of one or more AVC video sequences.
y:

1.7 AVC video stream (system): An ITU-T Rec:“H.264 | ISO/IEC 14496-10 stream. An AVC video streah
onsists of one or more AVC video sequences. An¢cAVC video stream may also result from re-assembling video sub
itstreams.

) Add after subclause 2.1.76 (New subclauses 2.1.77 — 2.1.81):

=]

177  video sub-bitstream: A videosub-bitstream is defined to be all VCL NAL units associated with the samg
alue of dependency id of an AVC video stream which conforms to one or more profiles defined in Annex G of ITU-
fec. H.264 | ISO/IEC 14496-10 and.all associated non-VCL NAL units in decoding order as defined in ITU-T Reg.
1.264 | ISO/IEC 14496-10. Re-asseémbling video sub-bitstreams in a consecutive order of dependency id, starting frotp
e dependency id equal to Q-up'to any value of dependency id, results in an AVC video stream. A video sub-bitstreain
hall have the AVC byte stream format as defined in Annex B of ITU-T Rec. H.264 | ISO/IEC 14496-10.

]

—

1.78  AVC videp-sub-bitstream: The video sub-bitstream that contains the base layer as defined in Annex G d
TU-T Rec. H.26471 ISO/IEC 14496-10 and that shall additionally contain NAL units with nal unit_type equal to 1
prefix NAL units). " The AVC video sub-bitstream contains all VCL NAL units associated with dependency id equa
b 0.

e

—

1.79 _~SVC video sub-bitstream: The video sub-bitstream that contains VCL NAL units with nal unit_type equa
b 20 with the same NAL unit header syntax element dependency _id not equal to 0.

4

180  SVC dependency representation: The VCL NAL units of an AVC access unit associated with the samg

value of dependency_id which is provided as part of the NAL unit header or the associated prefix NAL unit header, and
the associated non-VCL NAL units. Re-assembling SVC dependency representations in a consecutive order of
dependency id starting from the lowest value of dependency id present in the access unit up to any value of
dependency _id present in the access unit, while reordering the non-VCL NAL units conforming to the order of NAL
units within an access unit as defined in ITU-T Rec. H.264 | ISO/IEC 14496-10, results in an AVC access unit.

2181 SVC dlice (system): A byte stream nal unit as defined in ITU-T Rec. H.264 | ISO/IEC 14496-10 with
nal_unit_type equal to 20.

Rec. I TU-T H.222.0 (2006)/Amd.3 (03/2009) 1
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3) Subclause 2.4.2.8 (T-STD extensionsfor carriage of I TU-T Rec. H.264 | | SO/ EC 14496-10

Video)

Replace in subclause 2.4.2.8:

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.

by:
To define the decoding in the T-STD of ITU-T Rec. H.264 | ISO/IEC 14496-10 video streams carried in a Transport

1 £ AXL

V
¢
g

A

Qi 4l T O dal d 4 L 4 dad T T QTN 4 - 1T QT 4+ £, | A
Toarn e o T D THOUUT TICCUS IO DU UATUITOCU T T TIUT T o T D CATCITSTOTT aftd— 1T~ o 1T - pardaimCtie S TOoT UCCOUTE 0T 7y v

ideo streams conforming to one or more profiles defined in Annex A of ITU-T Rec. H.264 | ISO/IEC 14496-10-are
efined in 2.14.3.1 and T-STD extension and T-STD parameters for decoding of AVC video streams conforming to-on
re more profiles defined in Annex G of ITU-T Rec. H.264 | ISO/IEC 14496-10 are defined in 2.14.3.5.

[¢]

) Subclause 2.4.3.5 (Semantic definition of fieldsin adaptation field)
Replace in Discontinuity_indicator:

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

* ISO/IEC 11172-2 video and ITU-T Rec. H.262 | ISO/IEC 13818-2 vide6 — The first byte of a videp
sequence header.

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

* ITU-T Rec. H.264 | ISO/IEC 14496-10 video — The first byte'offan AVC access unit. The SPS and PPB
parameter sets referenced in this and all subsequent AVC dedeSs units in the coded video stream shall b
provided after this access point in the byte stream and prion to their activation.

[¢]

*  Audio — The first byte of an audio frame.

+  ISO/IEC 14496-17 text stream — The first byte.of'a’text access unit. In case in-band sample description
are used, each in-band sample description shall be provided in the ISO/IEC 14496-17 stream after thi
access point and prior to its use by an acceSs unit.

wv wn

y:
or the purpose of this clause, an elementary strearf¥access point is defined as follows:

+ ISO/IEC 11172-2 video and {TU-T Rec. H.262 | ISO/IEC 13818-2 video — The first byte of a videp
sequence header.

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

* AVC video streamg.conforming to one or more profiles defined in Annex A of ITU-T Rec. H.264
ISO/TEC 14496<10/— The first byte of an AVC access unit. The SPS and PPS parameter sets reference
in this and all\subsequent AVC access units in the coded video stream shall be provided after this acces
point in the byte stream and prior to their activation.

[ZJ = my—

=

*  Video(sub-bitstreams of AVC video streams conforming to one or more profiles defined in Annex G d
ITU-D Rec. H.264 | ISO/IEC 14496-10 — The first byte of an SVC dependency representation is a
elementary stream access point if the following conditions are met:

=)

—+

*  The subset sequence parameter sets and picture parameter sets referenced in this and all subsequer
SVC dependency representation in the video sub-bitstream shall be provided after this access poif
in the byte stream and prior to their activation.

-

» If this SVC video sub-bitstream access point requires the elementary stream access point of the

same AVC access unit, if any, contained in the corresponding elementary stream that needs to be
present in decoding order before decoding the elementary stream associated with this elementary
stream access point, then the corresponding elementary stream shall also include an elementary
stream access point.
NOTE 1 — If the hierarchy descriptor is present for this SVC video sub-bitstream then the video sub-
bitstream of which the hierarchy layer index equals the hierarchy embedded layer index of this SVC
sub-bitstream should have an elementary stream access point in the same access unit.

¢ Audio — The first byte of an audio frame.

2 Rec. | TU-T H.222.0 (2006)/Amd.3 (03/2009)
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* ISO/IEC 14496-17 text stream — The first byte of a text access unit. In case in-band sample descriptions
are used, each in-band sample description shall be provided in the ISO/IEC 14496-17 stream after this
access point and prior to its use by an access unit.

5) Subclauses 2.4.3.6 (PES packet) and 2.4.3.7 (Semantic definition of fieldsin PES packet)
a) TREF
Change Table 2-21 as indicated below:

--- Unchanged initial part of Table 2-21 ---
if (PES extension flag 2 =="1") {
mar ker _bit 1 bslbf
PES extension_field_length 7 uimsbf
stream_id_extension_flag 1 bslbf
if (stream_id_extension_flag == ‘0’) {
stream_id_extension 7 uimsbf
¥
else {
reserved 6 bslbf
tref_extension_flag 1 bdlbf
if (tref_extension_flag == ‘0")\}
reserved 4 bslbf
TREF[32..30] 3 bslbf
marker_ bit 1 bslbf
TREF{20..15] 15 bslbf
marker _hit 1 bdlbf
TREF[14..0] 15 bslbf
marker_bit 1 bdlbf
¥
}
for (1I=0; i < N3; i++) {
reserved 8 bslbf
¥
t
--- Unchanged trailing part of Table 2-21 ---
) stréam_id
eplaceifrsubclause 2.4.3.7:
gréam_id — In Program Streams, the stream_id specifies the type and number of the elementary stream as defined bjy

aov . >

the elemen_tary stream type as defined in Table 2-22. In Trgnsport Streams, the elementary stream type is specified in
the Program Specific Information as specified in 2.4.4.

by:

stream_id — In Program Streams, the stream_id specifies the type and number of the elementary stream as defined by
the stream_id Table 2-22. In Transport Streams, the stream_id may be set to any valid value which correctly describes
the elementary stream type as defined in Table 2-22. In Transport Streams, the elementary stream type is specified in
the Program Specific Information as specified in 2.4.4.

Rec. I TU-T H.222.0 (2006)/Amd.3 (03/2009) 3
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For AVC video streams conforming to one or more profiles defined in Annex G of ITU-T Rec. H.264 | ISO/IEC 14496-
10, all video sub-bitstreams of the same AVC video stream shall have the same stream_id value.

C) PTS (presentation time stamp)
Replace in subclause 2.4.3.7:

For ITU-T Rec. H.264 | ISO/IEC 14496-10 video, if a PTS 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 decoded AVC access unit, the PTS value
in the STD shall, within the accuracy of their respective clocks, indicate the same instant in time as the nominal DPB
dutput time in the HRD, defined herein as t,,qmw(n) = t.u(n) + t. * dpb_output_delay(n), where t.,(n), t., and
dpb_output_delay(n) are defined as in Annex C of ITU-T Rec. H.264 | ISO/IEC 14496-10.

Y.

i

Hor AVC video streams conforming to one or more profiles defined in Annex A of ITU-I\ Rec. H.264|
ISO/IEC 14496-10, if a PTS is present in the PES packet header, it shall refer to the first AVC aecess unit thgt
gommences in this PES packet. An AVC access unit commences in a PES packet if the first byte ofithe AVC access un|t
iy present in the PES packet. To achieve consistency between the STD model and the HRD moda]‘defined in Annex
df ITU-T Rec. H.264 | ISO/IEC 14496-10, for each decoded AVC access unit, the PTS value\in the STD shall, withih
the accuracy of their respective clocks, indicate the same instant in time as the nominal DPBoutput time in the HRI),
defined herein as t,, gpn(n) = ta(n) + t. * dpb_output_delay(n), where t,(n), t., and dpbyoutput_delay(n) are defined 3
in Annex C of ITU-T Rec. H.264 | ISO/IEC 14496-10.

[2)

Hor video sub-bitstreams of AVC video streams conforming to one or more profiles defined in Annex G of ITU-
Rec. H.264 | ISO/IEC 14496-10, if a PTS is present in the PES packet header; it shall refer to the first SVC dependenc]
rppresentation that commences in this PES packet. An SVC dependency, tepresentation commences in a PES packet

the first byte of the SVC dependency representation is present in the PES, packet. To achieve consistency between th
9TD model and the HRD model defined in Annex C of ITU-T Rec.(H;264 | ISO/IEC 14496-10, for each re-assemble
and decoded AVC access unit, the PTS value in the STD shall, within the accuracy of their respective clocks, indicat
the same instant in time as the nominal DPB output time ,in ‘the HRD, defined herein as t,,gpn(n) = toa(n) + t.

dpb_output delay(n), where t,,(n), t, and dpb output delag(n) are defined as in Annex C of ITU-T Rec. H.264
ISO/IEC 14496-10.

TO AT O 2

d) DTS (decoding time stamp)
Replace in subclause 2.4.3.7:

Hor ITU-T Rec. H.264 | ISO/IEC 14496-10ideo, if a DTS is present in the PES packet header, it shall refer to the fir
AVC access unit that commences in this;PES packet. An AVC access unit commences in a PES packet if the first byt
df the AVC access unit is present in-the PES packet. To achieve consistency between the STD model and the HRI
thodel defined in Annex C of ITU-T\Rec. H.264 | ISO/IEC 14496-10, for each AVC access unit the DTS value in th
3TD shall, within the accuracy. of their respective clocks, indicate the same instant in time as the nominal CPB removj
tjme t,,( n ) in the HRD, as defined in Annex C of ITU-T Rec. H.264 | ISO/IEC 14496-10.

—_ 0 \J D =

Ry:

Hor AVC video streams conforming to one or more profiles defined in Annex A of ITU-T Rec. H.264
ISO/IEC 14496-10;-if a DTS is present in the PES packet header, it shall refer to the first AVC access unit thg
gommences in, this PES packet. An AVC access unit commences in a PES packet if the first byte of the AVC access un
ip present imthe PES packet. To achieve consistency between the STD model and the HRD model defined in Annex
df ITU-I\Rec. H.264 | ISO/IEC 14496-10, for each AVC access unit the DTS value in the STD shall, within th
aceuracy ‘of their respective clocks, indicate the same instant in time as the nominal CPB removal time t,,( n ) in thi
HRB,sas defined in Annex C of ITU-T Rec. H.264 | ISO/IEC 14496-10.

D O Ul = = —

For video sub-bitstreams of AVC video streams conforming to one or more profiles defined in Annex G of ITU-T
Rec. H.264 | ISO/IEC 14496-10, if a DTS is present in the PES packet header, it shall refer to the first SVC dependency
representation that commences in this PES packet. An SVC dependency representation commences in a PES packet if
the first byte of the SVC dependency representation 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 re-assembled
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.

4 Rec. | TU-T H.222.0 (2006)/Amd.3 (03/2009)
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€) P-STD_buffer_size

Replace in 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

S

tream, 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.

by:

For AVC video streams conforming to one or more profiles defined in Annex A of ITU-T Rec.H.264 |

I

SQAEC 14496-10 _the size BS _shall be ]m‘gpr than or P{}Hﬂ] ta the size of the CPR Qigna”tsd by _the Pthi7P[
pb_cnt minusl ] specified by the NAL hrd parameters() in the AVC video stream. If the NAL hrd parameters() ar
ot present in the AVC video stream, then BS, shall be larger than or equal to the size of the NAL CPB for the.byt
tream format defined in Annex A of ITU-T Rec. H.264 | ISO/IEC 14496-10 as 1200 x MaxCPB for the appli¢d [evel.

c
c

or video sub-bitstreams of AVC video streams conforming to one or more profiles defined in Anngx G of ITU-
bec. H.264 | ISO/IEC 14496-10, the size BS, shall be larger than or equal to the size of the CPBs<signalled by th|
'pbSize[ cpb_cnt minus] ] specified by the NAL hrd parameters() for the video sub-bitstream carried in elementar
tream ES| as defined in 2.14.3.6. If the NAL hrd parameters() are not present in the video subgbitstream, the size B
hall be larger than or equal to the size of the NAL CPB for the byte stream format defined in ITU-T Rec. H.264
SO/IEC 14496-10 as 1200 x MaxCPB for the applied level for the elementary stream ES;;

— 5 < O =]

TREF semantics
dd in subclause 2.4.3.7:

Fef _extension_flag — A 1-bit flag, which when set to '0' indicates that a (TREF field is present in the PES packe
eader. The value of '1' for this flag is reserved.

—

REF (timestamp reference) — The TREF is a 33-bit number coded in‘three separate fields. It indicates the decodin
me value, td (j), in the system target decoder as indicated by the DTS; or in absence of the DTS, by the PTS of the PE
eader of the same j-th access unit in a corresponding elementary(stream n.

2]

) Subclause 2.4.4.9 (Semantic definition of fieldsin Transport Stream program map section)
Replace Table 2-34 by:

Table2-34 — Stream type assignments

Value Description

0x00 ITU-T | ISO/IEC Rgserved

0x01 ISO/IEC 111722 Video

0x02 ITU-T Rec. H262 | ISO/IEC 13818-2 Video or ISO/IEC 11172-2 constrained parameter video stream
0x03 ISO/IEE\IM 172-3 Audio

0x04 ISOAEC 13818-3 Audio

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 containing private data

0x07 ISO/IEC 13522 MHEG

0x08 ITU-T Rec. H.222.0 | ISO/IEC 13818-1 Annex A DSM-CC

0x09 ITU-T Rec. H.222.1

0x0A ISO/IEC 13818-6 type A

0x0B ISO/IEC 13818-6 type B

0x0C ISO/IEC 13818-6 type C

0x0D ISO/IEC 13818-6 type D

0x0E ITU-T Rec. H.222.0 | ISO/IEC 13818-1 auxiliary

0x0F ISO/IEC 13818-7 Audio with ADTS transport syntax

0x10 ISO/IEC 14496-2 Visual

0x11 ISO/IEC 14496-3 Audio with the LATM transport syntax as defined in ISO/IEC 14496-3
0x12 ISO/IEC 14496-1 SL-packetized stream or FlexMux stream carried in PES packets
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Table 2-34 — Stream type assignments

Value Description
0x13 ISO/IEC 14496-1 SL-packetized stream or FlexMux stream carried in ISO/IEC 14496 _sections
0x14 ISO/IEC 13818-6 Synchronized Download Protocol
0x15 Metadata carried in PES packets
0x16 Metadata carried in metadata_sections
0x17 Metadata carried in ISO/IEC 13818-6 Data Carousel
0x18 Metadata carried in ISO/IEC 13818-6 Object Carousel
0x19 Metadata carried in ISO/IEC 13818-6 Synchronized Download Protocol
Ox1A IPMP stream (defined in ISO/IEC 13818-11, MPEG-2 IPMP)
0x1B AVC video stream conforming to one or more profiles defined in Annex A of ITU-T Rec. H.264 |
ISO/IEC 14496-10 or AVC video sub-bitstream as defined in 2.1.78
0x1C ISO/IEC 14496-3 Audio, without using any additional transport syntax, such as DST, ALS and>SLS
0x1D ISO/IEC 14496-17 Text
0x1E Auxiliary video stream as defined in ISO/IEC 23002-3
0x1F SVC video sub-bitstream of an AVC video stream conforming to one or more profiles defined in Annex G of
ITU-T Rec. H.264 | ISO/IEC 14496-10
0x20-0x7E ITU-T Rec. H.222.0 | ISO/IEC 13818-1 Reserved
0x7F IPMP stream
0x80-0xFF User Private

)] Subclause 2.5.2.7 (P-STD extensionsfor carriageiofN TU-T Rec. H.264 | | SO/ EC 14496-10
Video)

Replace in subclause 2.5.2.7:

Hor decoding of ITU-T Rec. H.264 | ISO/IEC 14496-10.video streams carried in a Program Stream in the P-STD mode
see 2.14.3.2.

y:

i

Hor decoding of AVC video streams conforming to one or more profiles defined in Annex A of ITU-T Rec. H.264
ISO/IEC 14496-10 carried in a Program, Stream in the P-STD model, see 2.14.3.2 and for decoding of AVC vide
streams conforming to one or more profiles defined in Annex G of ITU-T Rec. H.264 | ISO/IEC 14496-10 carried in
Hrogram Stream in the P-STD model, see 2.14.3.6

8) Subclause 2.5.3.6 (Semantic definition of fieldsin system header)
Replace in subclause2/5.3.6, in the semantic definition of the field system_video_lock_flag:

Hor ITU-T Ree..}1.264 | ISO/IEC 14496-10 video streams, the frequency of the AVC time base is defined by the AV
Harameter time-scale. If the system video lock flag is set to 'l' for an AVC video stream, then the frequency of th
AVC time\base shall be locked to the STC and shall be exactly equal to N times system_clock frequency divided by K
with N-and K integers that have a fixed value within each AVC video sequence, with K greater than or equal to N.

=

1

[¢]

lQy:

For ITU-T Rec. H.264 | ISO/IEC 14496-10 video streams, the frequency of the AVC time base is defined by the AVC
parameter time_scale. If the system video lock flag is set to '1' for an AVC video stream or for a video sub-bitstream,
then the frequency of the AVC time base shall be locked to the STC and shall be exactly equal to N times
system_clock frequency divided by K, with N and K integers that have a fixed value within each AVC video sequence,

with K greater than or equal to N.
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9) Subclause 2.5.5 (Program Stream directory)
Replace in subclause 2.5.5:

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.

by:

For AVC video streams conforming to one or more profiles defined in Annex A of ITU-T Rec.H.264 |
ISO/IEC 14496-10, 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

nit

Hor video sub-bitstreams of AVC video streams conforming to one or more profiles defined in Annex G of ITU-T
Rec. H.264 | ISO/IEC 14496-10, directory entries may be required to reference IDR picture or pictures tobe rd-
assembled from video sub-bitstreams and associated with a recovery point SEI message present in arwideo sulj-
Bitstream. Each such directory entry shall refer to the first byte of an SVC dependency representation.
10) Subclause 2.6.1 (Semantic definition of fieldsin program and program el ement descriptors)
Replace Table 2-45 by:
Table 2-45 — Program and program element descriptors
descriptor_tag TS PS | dentification

0 n/a n/a Reserved

1 n/a X Forbidden

2 X X video_stream_descripter

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

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 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 10D _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

Rec. I TU-T H.222.0 (2006)/Amd.3 (03/2009) 7
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Table 2-45 — Program and program element descriptors

descriptor_tag TS PS Identification
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
49-63 n/a n/a ITU-T Rec. H.222.0 | ISO/IEC 13818-1 Reserved
64-255 n/a n/a User Private

11) Subclauses 2.6.6 (Hierarchy descriptor) and 2.6.7 (Semanti¢definition of fieldsin hierarchy
descriptor)

q) Replace Table 2-49 by:

Table 2-49 — Hierarchy’descriptor

Syntax No. of bits Mnemonic

hierarchy descriptor() {
descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
reserved 1 bslbf
temporal_scalability_flag 1 bslbf
spatial_scalability_flag 1 bslbf
quality_scalability_fldg 1 bslbf
hierarchy_type 4 uimsbf
reserved 2 bslbf
hierarchyslayer_index 6 uimsbf
tref_present_flag 1 bslbf
reserved 1 bslbf
hierarchy_embedded_layer_index 6 uimsbf
reserved 2 bslbf
hierarchy_channel 6 uimsbf

t

b) Replace in subclause 2.6.7:

hierarchy_type — The hierarchical relation between the associated hierarchy layer and its hierarchy embedded layer is
defined in Table 2-50.

hierarchy_layer_index — The hierarchy layer index is a 6-bit field that defines a unique index of the associated
program element in a table of coding layer hierarchies. Indices shall be unique within a single program definition.

hierarchy_embedded layer_index — The hierarchy embedded layer index is a 6-bit field that defines the hierarchy
table index of the program element that needs to be accessed before decoding of the elementary stream associated with
this hierarchy descriptor. This field is undefined if the hierarchy type value is 15 (base layer).
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hierarchy_channel — The hierarchy channel is a 6-bit field that indicates the intended channel number for th
associated program element in an ordered set of transmission channels. The most robust transmission channel is define
by the lowest value of this field with respect to the overall transmission hierarchy definition.

NOTE — A given hierarchy channel may at the same time be assigned to several program elements.

by:

e
d

temporal_scalability_flag — A 1-bit flag, which when set to '0' indicates that the associated program element enhances
the frame rate of the bit-stream resulting from the program element referenced by the hierarchy embedded layer index.

The value of '1' for this flag is reserved.

spatial_scalability_flag— A 1-bit flag, which when set to '0' indicates that the associated program element enhances the

gpatial  resolution of the bit-stream resulting from the program element referenced by th
Hierarchy embedded layer index. The value of '1' for this flag is reserved.

uality_scalability flag — A 1-bit flag, which when set to '0' indicates that the associated program element'enhance
he SNR quality or fidelity of the bit-stream resulting from the program element refereneed by th
ierarchy _embedded layer index. The value of '1' for this flag is reserved.

efined in Table 2-50. If scalability applies in more than one dimension, this field shall be(set to the value of '
'Combined Scalability"), and the flags temporal scalability flag, spatial scalability flag and quality scalability flal

¢
t
H
Rierarchy_type — The hierarchical relation between the associated hierarchy layer and its hierarchy, émbedded layer 1
d
(
shall be set accordingly.

Rierarchy_layer_index — The hierarchy layer index is a 6-bit field that defines a unique index of the associate
frogram element in a table of coding layer hierarchies. Indices shall be unique within a single program definition. Fd
Video sub-bitstreams of AVC video streams conforming to one or more profiles defined in Annex G of ITU-T Re
H.264 | ISO/IEC 14496-10, this is the program element index, which is assigned in a way that the bitstream order wi
He correct if associated SVC dependency representations of the video subsbitstreams of the same access unit are rg
assembled in increasing order of hierarchy layer index.

Fef present_flag — A 1-bit flag, which when set to '0' indicates thatthe TREF field may be present in the PES packg
eaders in the associated elementary stream. The value of '1' for this flag is reserved.

t
H
Rierarchy_embedded_layer_index — The hierarchy embedded layer index is a 6-bit field that defines th
Hierarchy layer index of the program element that neéds*fo be accessed and be present in decoding order befor
decoding of the elementary stream associated with. this hierarchy descriptor. This field is undefined if th
Hierarchy type value is 15 (base layer).

I.

a

b

ierarchy_channel — The hierarchy channel:is*a 6-bit field that indicates the intended channel number for thi
ssociated program element in an ordered set.of transmission channels. The most robust transmission channel is defing]
y the lowest value of this field with respectito the overall transmission hierarchy definition.

NOTE — A given hierarchy_channel may at.the same time be assigned to several program elements.

9

[CEZ

[72)

U<

===

—

[CEECEEY]

d Replace Table 2-50 by:
Table 2-50 — Hierarchy_typefield values
Value Description

0 Reserved
1 Spatial Scalability
2 SNR Scalability
3 Temporal Scalability
4 Data partitioning
5 Extension bit-stream
6 Private Stream
7 Multi-view Profile
8 Combined Scalability

9-14 Reserved
15 Base layer

Rec. I TU-T H.222.0 (2006)/Amd.3 (03/2009)
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12) Subclause 2.6.11 (Semantic definition of fieldsin data stream alignment descriptor)
a) Replace in subclause 2.6.11.:

Table 2-54 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.

by:
Table 2-54 describes the alignment type for ITU-T Rec. H.264 | ISO/IEC 14496-10 video when the
Jata—alignment—indicatorin-the-PES-packet-headerhas-a—value-of1-

Th this case:

*  For AVC video streams conforming to one or more profiles defined in Annex A of ITU-T Rec. H.264
ISO/IEC 14496-10, the first PES packet data byte following the PES header shall be the first byte of a
AVC access unit or the first byte of an AVC slice, as signalled by the alignment_type valie:

=)

*  For video sub-bitstreams of AVC video streams conforming to one or more profiles defined in Annex
of ITU-T Rec. H.264 | ISO/IEC 14496-10, the first PES packet data byte follewing the PES headg
shall be the first byte of an SVC dependency representation or the first byte of an°\SVC slice, as signalle]
by the alignment type value.

) Replace Table 2-54 by:

T = =7

Table 2-54 — AVC video stream alignment values

Alignment type Description
00 Reserved
01 AVC slice or AV.C'access unit
02 AVC access unit
03 SVC slice'or SVC dependency representation
04 SVC dependency representation
05-FF Reserved

13) Subclause 2.6.64 (AVC video descriptor)
) Replace in subclause 2.6.64:

Q)

-

or ITU-T Rec. H.264 | ISO/IEC14496-10 video streams, the AVC video descriptor provides basic information fd
lentifying coding parameters of the associated AVC video stream, such as on profile and level parameters included i
he SPS of an AVC video stream.

- e
=]

he AVC video descriptor also signals the presence of AVC still pictures and the presence of AVC 24-hour pictures ih
he AVC video streamIf this descriptor is not included in the PMT for an AVC video stream in a transport stream or i
he PSM, if present;for an AVC video stream in a program stream, then such AVC video stream shall not contain AV
Lill pictures and shall not contain AVC 24-hour pictures. (See Table 2-89.)

Y.

¢

Hor AVC video streams, the AVC video descriptor provides basic information for identifying coding parameters of th
asseciated AVC video stream, such as on profile and level parameters included in the SPS of an AVC video stream g
in the subset SPS of an SVC video sub-bitstream.

L2 T U e S |

[¢]

—

For AVC video streams conforming to one or more profiles defined in Annex G of ITU-T Rec. H.264 |
ISO/IEC 14496-10, there may be one AVC video descriptor associated to each of the video sub-bitstreams identifying
coding parameters of the associated re-assembled AVC video streams.

The AVC video descriptor also signals the presence of AVC still pictures and the presence of AVC 24-hour pictures in
the AVC video stream. If this descriptor is not included in the PMT for an AVC video stream or a video sub-bitstream
in a transport stream or in the PSM, if present, for an AVC video stream or a video sub-bitstream 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 2-89.)
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b) Replace Table 2-89 by:

Table 2-89 — AVC video descriptor

Syntax No. of bits Mnemonic
AVC _video_descriptor() {
descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
profile_idc 8 uimsbf
eeRsH-aHt—seto—frag 4 bt
constraint_setl flag 1 bslbf
constraint_set2 flag 1 bdlbf
constraint_set3 flag 1 bslbf
AVC_compatible flags 4 bslbf
level_idc 8 uimsbf
AVC_still_present 1 bslbf
AVC_24 hour_picture flag 1 bdlbf
reserved 6 bslbf
}

14) Subclause 2.6.65 (Semantic definition of fieldsin AVC video_descriptor)
Replace in subclause 2.6.65:

arofile idc, constraint_setO _flag, constraint_set1 flag, constraint “set2 flag, AVC_compatible flagsand level_id
-{ These fields, with the exception of AVC_compatible flags shall'\be coded according to the semantics for these field
defined in ITU-T Rec. H.264 | ISO/IEC 14496-10. The semantics of AVC_compatible flags are exactly equal to th
semantics of the field(s) defined for the 5 bits between theé\constraint_set2 flag and the level idc field in the Sequeng
Rarameter Set, as defined in ITU-T Rec. H.264 | ISO/IEE, 14496-10. The entire AVC video stream to which the AV
descriptor is associated shall conform to the profile, level'and constraints signalled by these fields.

Ry:
arofile idc, constraint_setO flag, constraint_setl flag, constraint_set2 flag, constraint_set3 flag
AVC_compatible flags and level_idc ~These fields, with the exception of AVC compatible flags shall be code
according to the semantics for these fields defined in ITU-T Rec. H.264 | ISO/IEC 14496-10. The semantics d
AVC compatible flags are exactlyi’equal to the semantics of the field(s) defined for the 4 bits between th
donstraint_set3 flag and the level idc field in the Sequence Parameter Set, as defined in ITU-T Rec. H.264
ISO/IEC 14496-10. The entire " AVC video stream to which the AVC descriptor is associated shall conform to th
frofile, level and constraints signaled by these fields.

15) Subclalse 2.6.66 (AVC timing and HRD descriptor)
eplace in subclause 2.6.66:

he AVC.timing and HRD descriptor provides timing and HRD parameters of the associated AVC video stream. F(
ch AVC video stream carried in an ITU-T Rec. H.222.0 | ISO/IEC 13818-1 stream, the AVC timing and HRI
eseriptor shall be included in the PMT or in the PSM, if PSM is present in the program stream, unless the AVC vide

IO O «» O
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»  for each IDR picture; and

»  for each picture that is associated with a recovery point SEI message.

Absence of the AVC timing and HRD descriptor in the PMT for an AVC video stream signals usage of the leak metho

d

in 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 the
hrd management valid flag set to '0' in the AVC timing and HRD descriptor. If the transfer rate into buffer EB, can be
determined from HRD parameters contained in an AVC video stream, and if this transfer rate is used in the T-STD for
the transfer between MB, to EB,, then the AVC timing and HRD descriptor with the hrd management valid flag set

to '1' shall be included in the PMT for that AVC video stream. (See Table 2-90.)
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by:
The AVC timing and HRD descriptor provides timing and HRD parameters of the associated AVC video stream. For

(S

ach AVC video stream and for each video sub-bitstream carried in an ITU-T Rec. H.222.0 | ISO/IEC 13818-1 stream,

the AVC timing and HRD descriptor shall be included in the PMT or in the PSM, if PSM is present in the program
stream, unless the AVC video stream or the video sub-bitstream carries VUI parameters with the
timing_info_present flag set to '1":

+  for each IDR picture or re-assembled IDR picture; and

+  for each picture or re-assembled picture that is associated with a recovery point SEI message.

Absence of the AVC timing and HRD descriptor in the PMT for an AVC video stream or a re-assembled AVC video

S

= N = N O, =

]

Replace in subclause 2.6.67:

fream signals usage of the leak method 1n the T-STD for the transter from MB, to EB,, as defined:

* in 2.14.3.1 for an AVC video stream conforming to one or more profiles defined in Annex A of-ITU-['
Rec. H.264 | ISO/IEC 14496-10;

e in 2.14.3.5 for video sub-bitstreams of an AVC video stream conforming to one or more profiles defined
in Annex G of ITU-T Rec. H.264 | ISO/IEC 14496-10.

ut such usage can also be signalled by the hrd management valid flag set to '0' in the AMC, ‘timing and HRI
escriptor. If the transfer rate into buffer EB, can be determined from HRD parameters contained in an AVC vide
tream or an AVC video stream re-assembled from video sub-bitstreams, and if this transferrate is used in the T-STI
br the transfer between MB, to EB,, then the AVC timing and HRD descriptor with thethrd management valid fla
et to '1' shall be included in the PMT for that AVC video stream or for the re-assembled AVC video stream. (S¢)
able 2-90.)

O Q0 J O U

6) Subclause 2.6.67 (Semantic definition of fieldsin AVC timing and HRD descriptor)

rd_management_valid_flag — This 1-bit field is only defined for us€ in transport streams.

Vhen the AVC timing and HRD descriptor is associated to an, AVC video stream carried in a transport stream, then th
bllowing applies. If the hrd management valid flag is sét to 'l', then Buffering Period SEI and Picture Timing SH
nessages, as defined in Annex C of ITU-T Rec. H.264{ISO/IEC 14496-10, shall be present in the associated AV
ideo stream. These Buffering Period SEI ,messages shall carry coded initial cpb removal delay an
nitial cpb_removal delay offset values for the NAL HRD. If the hrd management valid flag is set to 'l', then th
ransfer of each byte from MB, to EB, in the F¢STD shall be according to the delivery schedule for that byte into th
'PB in the NAL HRD, as determined from the coded initial cpb _removal delay and initial cpb_removal delay offsg
alues for SchedSelldx = cpb_cnt_minusP, "When the hrd management valid flag is set to '0', the leak method 3
efined in 2.14.3.1 shall be used for the transfer from MB,, to EB,, in the T-STD.

=~ O O LUl =

Vhen the AVC timing and HRD deseriptor is associated to an AVC video stream carried in a program stream, then thie
heaning of the hrd management_ valid flag is not defined.

Y.
rd_management_valid: flag — This 1-bit field is only defined for use in transport streams.

Vhen the AVC timing and HRD descriptor is associated to an AVC video stream or a re-assembled AVC video strea
arried in a transport stream, then the following applies. If the hrd management valid flag is set to 'l', then Buffering
eriod SELandPicture Timing SEI messages, as defined in Annex C of ITU-T Rec. H.264 | ISO/IEC 14496-10, shall
resent in the associated AVC video stream or re-assembled AVC video stream. These Buffering Period SEI message
hall carry coded initial cpb_removal delay and initial cpb_removal delay offset values for the NAL HRD. If the

e~

rdUmanhagement valid flag is set to 'l', then the transfer of eac from

hrd management valid flag is set to '0', the leak method for the transfer from MB, to EB,, in the T-STD shall be used:

*  asdefined in 2.14.3.1 for AVC video streams conforming to one or more profiles defined in Annex A of
ITU-T Rec. H.264 | ISO/IEC 14496-10;

* asdefined in 2.14.3.5 for video sub-bitstreams of AVC video streams conforming to one or more profiles
defined in Annex G of ITU-T Rec. H.264 | ISO/IEC 14496-10.

When the AVC timing and HRD descriptor is associated to an AVC video stream or a re-assembled AVC video stream
carried in a program stream, then the meaning of the hrd_management valid flag is not defined.

1
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17) New subclauses 2.6.76 t0 2.6.77 (SVC extension descriptor)
Add after subclause 2.6.75:

26.76  SVC extension descriptor

For video sub-bitstreams of AVC video streams conforming to one or more profiles defined in Annex G of ITU-T
Rec. H.264 | ISO/IEC 14496-10, the SVC extension descriptor provides information about the AVC video stream
resulting from re-assembling (up to) the associated video sub-bitstream and provides information about scalability and
re-assembly of the associated video sub-bitstream. There may be one SVC extension descriptor associated to any of the
video sub-bitstreams of an AVC video stream conforming to one or more profiles defined in Annex G of ITU-T
Rec. H.264 | ISO/IEC 14496-10.

Table AMD3-1 - SVC extension descriptor

Syntax No. of bits Mnemonic
SVC_extension_descriptor() {
descriptor_tag 8 uimshf
descriptor_length 8 uimsbf
width 16 timsbf
height 16 uimsbf
frame_rate 16 uimsbf
average bitrate 16 uimsbf
maximum_bitrate 16 uimsbf
dependency _id 3 bdlbf
reserved 5 bslbf
quality_id_start 4 bslbf
quality_id_end 4 bslbf
temporal_id_start 3 bdlbf
temporal_id_end 3 bslbf
no_sei_nal_unit_present 1 bslbf
reserved 1 bslbf
j

4.6.77 Semantic definition of fieldsin@&VC extension descriptor

width — This 16-bit field indicates_the maximum image width resolution, in pixels of the re-assembled AVC videp
stream.

Height — This 16-bit field indicates the maximum image height resolution, in pixels of the re-assembled AVC videp
stream.

ffame rate — This 16:-bit field indicates the maximum frame rate, in frames/256 seconds of the re-assembled AV{
ideo stream.

gverage bitrate~"This 16-bit field indicates the average bit rate, in kbit per second, of the re-assembled AVC videp
stream.

maximum bitrate — This 16-bit field indicates the maximum bit rate, in kbit per second, of the re-assembled AVE
Video ‘stream.

<l HP | s ni FS-UNEES Tk FO-VR -G % BSOS B 4 4] 1 £ | el MRy RV | b | Lo Loadeade
CCIJCl TUTl |\.,y_|u — THIS JOTUIT IIVIU TIIUITAIUS UIv vValuv UL ubpbllubllby IU dSSULVIATIUU U UHIV VIULU SUUTUILSUUAILT.

quality_id_start — This 4-bit field indicates the minimum value of the quality id of the NAL unit header syntax
element of all the NAL units contained in the associated video sub-bitstream.

quality_id_end — This 4-bit field indicates the maximum value of the quality id of the NAL unit header syntax element
of all the NAL units contained in the associated video sub-bitstream.

temporal_id_start — This 3-bit field indicates the minimum value of the temporal _id of the NAL unit header syntax
element of all the NAL units contained in the associated video sub-bitstream.

temporal_id_end — This 3-bit field indicates the maximum value of the temporal _id of the NAL unit header syntax
element of all the NAL units contained in the associated video sub-bitstream.
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no_sei_nal_unit_present — This 1-bit flag when set to 'l' indicates that no SEI NAL units are present in the associated
video sub-bitstream.

NOTE — In case the no_sei_nal unit_present flag is set to '1' for all SVC video sub-bitstreams and is not set to 'l' or not present
for the AVC video sub-bitstream, any SEI NAL units, if present, are included in the AVC video sub-bitstream. If the SVC
extension descriptor is absent for all video sub-bitstreams, SEI NAL units may be present in any SVC dependency representation
of an SVC video sub-bitstream, and may require re-ordering to the order of NAL units within an access unit as defined in ITU-T
Rec. H.264 | ISO/IEC 14496-10 before access unit re-assembling.

18) Subclause 2.7.6 (Timing constraints for scalable coding)

Add.in subclause 2 7.6:

B
I
4

]

\

or AVC video streams conforming to one or more profiles defined in Annex G of ITU-T Rec. H:264
SO/IEC 14496-10, there are no timing constraints on SVC dependency representations or re-assembled A V€ access
nits of video sub-bitstreams of an AVC video stream.

9) Subclause 2.14.1 (Carriage of I TU-T Rec. H.264 | 1 SO/IEC 14496-10 Video)

dd after the last sentence of subclause 2.14.1:

Vhen an AVC video stream conforms to one or more profiles defined in Annex "G-of ITU-T Rec. H.264
SO/IEC 14496-10, the following constraints additionally apply:

+  The AVC video sub-bitstream as defined in 2.1.78 shall be an element of an ITU-T Rec. H.222.0
ISO/IEC 13818-1 program and the stream_type for this elementarj.stream shall be equal to 0x1B.

*+ For each SVC video sub-bitstream as defined in 2.1.79 'that is an element of the same ITU-
Rec. H.222.0 | ISO/IEC 13818-1 program, the stream_type-for this elementary stream shall be equg
to Ox1F.

*  All subset Sequence Parameter Sets and Picture Rarameter Sets necessary for decoding an SVC videp
sub-bitstream shall be present within the elementary) stream carrying the SVC video sub-bitstream.

—_—

* In each elementary stream with stream_typesequal to 0x1F, exactly one SVC _drd nal unit as defined i
2.14.3.3 may precede all the NAL units ofdlie'same SVC dependency representation.
NOTE 1 —If any SVC_drd_nal_unit is.siecluded in any SVC dependency representation then the HRD mod

should include this SVC _drd nal unittin the buffer model as additional non-VCL NAL units. The NAL un
type 24 may be used in a different way by other specifications out of scope of this Specification.

=}

- —

*  The TREF field as defined in,2'4.3.7 may be present in the PES headers of elementary streams with
stream_type equal to Ox1F~The TREF field shall be set and shall be present in the PES headers 3
specified in 2.14.3.5 and 2414.3.6 respectively.

NOTE 2 — Currently.the presence of TREF is only specified for elementary streams with stream_type equgl
to Ox1F.

*  When an ITU-T Rec. H.222.0 | ISO/IEC 13818-1 program includes more than one SVC video sub
bitstream, or more than one AVC video sub-bitstream and at least one SVC video sub-bitstream,
hierarchy ‘descriptor as defined in 2.6.7 shall be used to indicate the dependencies of the related vide
sub-bifstreams.

e All'NAL units of a re-assembled AVC access unit shall be passed to the decoder in the order of NAL
units within an access unit as defined in ITU-T Rec. H.264 | ISO/IEC 14496-10.
NOTE 3 — If SEI NAL units are present in any SVC dependency representation of an SVC video sub-bitstreany,

these NAL units may require re-ordering to the order of NAL units within an access unit as defined in
ITU-T Rec. H.264 | ISO/IEC 14496-10 before access unit re-assembling.

[72]

[©2NN+"]

*  The profile and level limitations indicated by profile idc and level idc syntax elements in thie

AVC video_descriptor, 11 present, and the Iype 1T  HRD  parameters in__ the
AVC timing and HRD_ descriptor, if present, for an AVC video stream resulting from re-assembling
(up to) the video sub-bitstream associated to the descriptors shall include NAL units with nal unit_type
syntax element equal to 14 in the AVC video sub-bitstream and, if present in the SVC video sub-
bitstream, NAL units with nal unit_type syntax element equal to 24.
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20) Subclause 2.14.3.1 (T-STD extensions)
Replace in subclause 2.14.3.1:

The T-STD model includes a transport buffer TB, and a multiplex buffer MB,, prior to buffer EB, for decoding of each
ITU-T Rec. H.264 | ISO/IEC 14496-10 video elementary stream n. See Figure 2-11.

by:

The T-STD model includes a transport buffer TB, and a multiplex buffer MB,, prior to buffer EB, for decoding of each
AVC video elementary stream n conforming to one or more profiles defined in Annex A of ITU-T Rec. H.264 |
ISO/IEC 14496-10. See Figure 2-11.

1) Subclause 2.14.3.2 (P-STD extensions)
Replace in subclause 2.14.3.2:

The P-STD model for the decoding of an ITU-T Rec. H.264 | ISO/IEC 14496-10 clementary stzeam includes
thultiplex buffer B, and a decoder D, followed by a buffer DPB,, (see Figure 2-12). For each AVC\wideo stream n, thie
size BS, of buffer B, in the P-STD is defined by the P-STD_buffer size field in the PES packet header.

Ry:

o)

—

The P-STD model for the decoding of an AVC video stream conforming to one or moreyprofiles defined in Annex A
[ITU-T Rec. H.264 | ISO/IEC 14496-10, includes a multiplex buffer B, and a decoder. D;, followed by a buffer DPB, (s¢
Higure 2-12). For each AVC video stream n, the size BS, of buffer Byun’ the P-STD is defined by th
B-STD buffer size field in the PES packet header.

[CHLYL

32) New subclauses 2.14.3.3t0 2.14.3.6
Add after subclause 2.14.3.2:

4.14.3.3 SVC dependency representation delimiter nal unit
See Table AMD3-2.

Table AMD3-2 — SVC dependency representation delimiter nal unit

Syntax No. of bits Mnemonic
SVC drd_nal_unit() {
forbidden_zero_bit 1 bslbf
nal_ref_idc 2 bslbf
nal_unit_type 5 bslbf
)

4.14.3.4 SemanticC definition of SVC dependency representation delimiter nal unit
fprbidden_zero-bit — shall be equal to 0x0

nal_ref_idc > shall be equal to 0x0

nal_unit type — shall be equal to 0x18

Ly W1

QA T OF
144.9.9 I

91 D UAtCI ICI.UI 1S5 fUI SVIC
The T-STD model described in 2.14.3.1 is applied if the received elementary stream is a video sub-bitstream of
stream_type 0x1B, i.e. only the AVC video sub-bitstream is received and decoded.

When there is a set of received video sub-bitstreams in an ITU-T Rec. H.222.0 | ISO/IEC 13818-1 program, for which
dependencies may be signaled in the hierarchy descriptor as defined in 2.6.6, and when there is at least one of the video
sub-bitstreams in the set of received elementary streams having the value of stream_type equal to Ox1F, the T-STD
model as described in 2.14.3.1 is extended as illustrated in Figure AMD?3-1 and as specified below.
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Figure AMD3-1—-T-STD model extensionsfor ITU-T Rec. H.264 | | SO/IEC 14496-10

Video with scalable video sub-bitstreams

=3

[¢]

72

=3

The following additional notations are used to describe the T-STD extensions and are illustrated in Figure AMD3-
above.

ES, is the received elementary stream associated to dependency id valueiequal to n

ES, is the received elementary stream associated to the highest valu¢(H of dependency id present in th
set of received elementary streams

j is an index to the re-assembled access units

Jn is an index to the SVC dependency representations of the elementary stream associated tp
dependency id value equal to n

DR (j,) is the j-th SVC dependency representation of video sub-bitstream associated to dependency_id
value equal to n

A() is the j-th access unit resulting from re-assembling (up to) the jy-th SVC dependency representation
with dependency _id value equal to H

td,(G,)  is the decoding time, measured inséconds, in the system target decoder of the j -th SVC dependencly
representation of the video sub=bitstream associated to dependency id value equal to n

td,(G) is the decoding time, measured in seconds, in the system target decoder of the j-th access unit A (])
resulting from re-assembling (up to) the ju-th SVC dependency representations DR, (j,,)

tref (j,) 1is equal to the decoding time value td_,(j,,) associated to the j,;-th SVC dependency representatio]
DR, @, ), indicated by the TREF field of the PES header of the j,-th SVC dependencly
representation DR (j,) of the same access unit

TB, is the trafisport buffer for elementary stream associated to dependency _id value equal to n

TBS, is thésize of the transport buffer TB,, measured in bytes

MB, i§ the multiplexing buffer for elementary stream associated to dependency _id value equal to n

MBS, «_ 1S the size of the multiplexing buffer MB,, measured in bytes

DRB-" is the dependency representation buffer for elementary stream ES,

DRBS, is the size of dependency representation buffer DRB,, measured in bytes

EB, is the elementary stream buffer for all video sub-bitstreams

EBS_ is the size of elementary stream buffer EB_ measured in bytes

Rx, is specified in 2.14.3.1

Carriagein PES packets

For correct re-assembling of the SVC dependency representations to an AVC access unit, if there is both an SVC
dependency representation with any dependency id equal ton and an SVC dependency representation with
dependency _id equal to (n+1) in the same AVC access unit, the following applies:

16

a PES packet per SVC dependency representation start shall be present, i.e. at most one SVC dependency
representation may commence in the same PES packet;
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