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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technicgl committees collaborate in fields of mutual interest. Other international organizations, governmenta
and non-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field of infermatior
technolggy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

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

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

ISO/IE( 14496-15 was prepared by Joint Technical Committee ISO/IEC JFEC™, Information technology]
Subcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

This sdcond edition cancels and replaces the first edition (ISO/EC 14496-15:2004) which has beern
technicglly revised. It also incorporates the Amendments Y ISO/IEC 14496-15:2004/Amd.1:2006
ISO/IE( 14496-15:2004/Amd.2:2008, and the Technical Corrigenda ISO/IEC 14496-15:2004/Cor.1:2006
ISO/IE( 14496-15;2004/Cor.2:2006 and ISO/IEC 14496-15:2004/Cor.3:2009.

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

— Pant 1: Systems

— Part 2: Visual

— Part 3: Audio

— Pait 4: Conformance testing

— Part 5: Reference software

— Part 6: Delivery Multimedia Integration Framework (DMIF)

— Part 7: Optirmized reference software for coding of audio-visual objects [Technical Report]

— Pa/|1 8/ Carriage of ISO/IEC 14496 contents over IP networks

— Part 9: Reference hardware description [Technical Report]
— Part 10: Advanced Video Coding

— Part 11: Scene description and application engine

— Part 12: ISO base media file format

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

iv © ISO/IEC 2010 — All rights reserved
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— Part 14: MP4 file format

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

— Part 18: Font compression and streaming

1— Part 19: Synthesized texture stream
1— Part 20: Lightweight Application Scene Representation (LASeR) and Simple Aggregation-Format (SAF)
1= Part 21: MPEG-J Graphics Framework eXtension (GFX)
1— Part 22: Open Font Format

1 Part 23: Symbolic Music Representation

1 Part 24: Audio and systems interaction

1= Part 25: 3D Graphics Compression Model

1— Part 26: Audio conformance

1= Part 27: 3D Graphics conformance
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Introduction

The Advanced Video Coding (AVC) standard, jointly developed by the ITU-T and
ISO/IEC JTC 1/SC 29/WG 11 (MPEG), offers not only increased coding efficiency and enhanced robustness,
but also_many features for the systems that use it. To enable the best visibility of, and access to, those
featureq, and to enhance the opportunities for the interchange and interoperability of media, this part-of
ISO/IE(Q 14496 defines a storage format for video streams compressed using AVC.

This paft of ISO/IEC 14496 defines a storage format based on, and compatible with, the ISO Base Media Filg
Format [ISO/IEC 14496-12 and ISO/IEC 15444-12), which is used by the MP4 file format (ISO/IEC14496-14
and the[Motion JPEG 2000 file format (ISO/IEC 15444-3) among others. This part of ISO/IEC 14496 enables
AVC video streams to

— be pised in conjunction with other media streams, such as audio,
— be pised in an MPEG-4 systems environment, if desired,
— be formatted for delivery by a streaming server, using hint tracks, and

— inherit all the use cases and features of the ISO Base Media File) Format on which MP4 and MJ2 arg
based.

This patft of ISO/IEC 14496 may be used as a standalone specification; it specifies how AVC content shall bg
stored ip an ISO Base Media File Format compliant formatC"However, it is normally used in the context of 2
specification, such as the MP4 file format, derived from the 1SO Base Media File Format, that permits the usq
of AVC yideo.

The 1ISQ Base Media File Format is becoming increasingly common as a general-purpose media containef
format for the exchange of digital media, andtits use in this context should accelerate both adoption ang
interopdrability.

Extensions to the ISO Base Media File Format are defined here to support the new systems aspects of the
AVC coflec.

This International Standard defines the storage for plain AVC, SVC, and MVC video streams, where ‘plair
AVC’ refers to the main part-of ISO/IEC 14496-10, excluding Annex G (Scalable Video Coding) and Annex H
(Multivigw Video Coding);-SVC refers to ISO/IEC 14496-10 when the techniques in Annex G (Scalable Videg
Coding)|are in use, and MVC refers to ISO/IEC 14496-10 when the techniques in Annex H (Multiview Videg
Coding)| are in use.Specific techniques are introduced for handling of scalable and multiview streams
enabling their use;and assisting the extraction of subsets of scalable and multiview streams.

The Intgrnational Organization for Standardization (ISO) and International Electrotechnical Commission (IEC
draw attlention to the fact that it is claimed that compliance with this document may involve the use of a patent

The ISO and IEC take no position concerning the evidence, validity and scope of this patent right.

The holder of this patent right has assured the ISO and IEC that he is willing to negotiate licences under
reasonable and non-discriminatory terms and conditions with applicants throughout the world. In this respect,
the statement of the holder of this patent right is registered with the ISO and IEC. Information may be obtained
from the companies listed in Annex G.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent

rights other than those identified in Annex G. ISO and IEC shall not be held responsible for identifying any or
all such patent rights.

Vi © ISO/IEC 2010 — All rights reserved
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Information technology — Coding of audio-visual objects —

Part 15:
Advanced Video Coding (AVC) file format

i Scope
his part of ISO/IEC 14496 specifies the storage format for AVC (ISO/IEC 14496-10)wvideo streams.

[he storage of AVC content uses the existing capabilities of the ISO base media file format but also
bxtensions to support the following features of the AVC codec.

1— Switching pictures:
to enable switching between different coded streams and substitution of pictures within the same

1 Sub-sequences and layers:

(e.g. in terms of temporal scalability and layering).
1— Parameter sets:

the sequence and picture parameter set mechanism decouples the transmission of infrequently ch
information from the transmission of coded“macroblock data. Each slice containing the coded mag
data references the picture parameter set'containing its decoding parameters. In turn, the picture
information.

he file format for storage of SVC Tontent, as defined in Annexes A to E, and the file format for st
he plain AVC file format (i.e. the file format specified in Clauses 2 to 5 not including SVC and MVC 3
specified in Annexes A to\F). In addition, the following new extensions, among others, to support SVQ
MV C-specific features(are specified.

1— Scalable or-nyultiview grouping:

a structuring-and grouping mechanism to indicate the association of NAL units with different types

hierarchy-levels of scalability.

1— Aggregator:
a structure to enable efficient scalable grouping of NAL units by changing irregular patterns of N

defines

btream.

provides a structuring of the dependencies of a group.of pictures to provide for a flexible stream sfructure

anging
roblock

parameter set references a sequence\parameter set that contains sequence level decoding parameter

brage of

MVC content, as defined in Annexes B to F, use the existing capabilities of the ISO base media file fojmat and

upports
- and/or

and

AL units

into regular patterns of aggregated data units.

— Extractor:
a structure to enable efficient extraction of NAL units from other tracks than the one containing th
data.

— Temporal metadata statements:
structures for storing time-aligned information of media samples.

— AVC compatibility:

e media

a provision for storing an SVC or MVC bitstream in an AVC compatible manner, such that the AVC

compatible base layer can be used by any plain AVC file format compliant reader.

© ISO/IEC 2010 — All rights reserved
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO/IEC 14496-1:2001, Information technology — Coding of audio-visual objects — Part 1: Systems

ISO/IEC 14496-10, Information technology — Coding of audio-visual objects — Part 10: Advanced Video

Coding

ISO/IEQ
format!

3 Te

31 T

For the
ISO/IEQ

3.141

parameter set

sequen

NOTE

3.1.2

paramler set elementary stream

elemen
synchro

313
video e

elementfary stream containing access units made up of NAL units for coded picture data

14496-12, Information technology — Coding of audio-visual objects — Part 12: ISO base media filg

rms, definitions and abbreviated terms

brms and definitions

purposes of this document, the terms and definitions given in ISQ/IEC 14496-10, this part of
14496, A.2, F.2 and the following apply.

e parameter set or a picture parameter set, as defined in ISQ/IEC 14496-10

This term is used to refer to both types of parameter sets.

ry stream containing samples made up of,'only sequence and picture parameter set NAL unitg
hized with the video elementary stream

ementary stream

Advanced Video’Coding. Where contrasted with SVC or MVC in this International Standard, this
term refers. 1o the main part of ISO/IEC 14496-10, including neither Annex G (Scalable Videg
Coding)nor Annex H (Multiview Video Coding)

Hypothetical Reference Decoder

Instantaneous Decoding Refresh

MultiviewVideo Coding [refers to ISO/IEC 14496-10 when the techniques in Annex H (Multiview

IEC 14496-12 is technically identical to ISO/IEC 15444-12.

3.2 Abpbreviated terms
AVC
FF File\Format
HRD
IDR
MVC
Video Coding) are in use]
NAL Network Abstraction Layer
PPS Picture Parameter Set
1) 1SO/
2

© ISO/IEC 2010 — All rights reserved
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ROI Region-Of-Interest

SEI Supplementary Enhancement Information

SPS Sequence Parameter Set

SVC Scalable Video Coding [refers to ISO/IEC 14496-10 when the techniques in Annex G (Scalable

Video Coding) are in use]

/CL \v/iden f‘nding | avar

oty Ot

4 Extensions to the ISO Base Media File Format

#.1 Introduction

dentical to ISO/IEC 15444-12:2008).

.2 File identification

See subclause 6.3 in ISO/IEC 14496-12.

#1.3 Independent and Disposable Samples Box

See subclause 8.6.4 in ISO/IEC 14496-12 for the definition’of this box.
#.4 Sample groups

See subclause 8.9 in ISO/IEC 14496-12.

1.5 Random access recovery points

See subclause 10.1 in ISO/IEC 14496-12.

#1.6 Representation of‘new structures in movie fragments

See subclause 8.9.44nSO/IEC 14496-12.

b AVC elementary streams and sample definitions

Mhis clause specifies the elementary stream and sample structure used to store AVC visual content.

.1’ Elementary stream structure

he technologies originally documented in clause 4 are now defined in ISO/IEC14496-12:2008 (te

hnically

AVC specifies a set of Network Abstraction Layer (NAL) units, which contain different types of data. This
subclause specifies the format of the elementary streams for storing such AVC content. Two types of

elementary streams are defined for this purpose (see also Figure 1):

e Video Elementary Streams shall contain all video coding related NAL units (i.e. those NAL units
containing video data or signaling video structure) and may contain non-video coding related NAL units
such as SEI messages and access unit delimiter NAL units. Other NAL units that are not expressly
prohibited may be present, and if they are unrecognized should be ignored (e.g. not placed in the

output buffer while accessing the file).

© ISO/IEC 2010 — All rights reserved
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e Parameter set elementary streams shall not contain video coding related NAL units (i.e. those NAL
units containing video data or signalling video structure), and would normally contain only sequence
parameter sets, picture parameter sets and sequence parameter set extension NAL units.

Using these stream types, AVC content shall be stored in either one or two elementary streams:
e Video elementary stream only: In this case, sequence and picture parameter set NAL units shall be

stored in the sample descriptions of this track. Sequence and picture parameter set NAL units shall not
be part of AVC samples within the stream itself.

3 \|!ideo elementary stream and parameter set elementary stream: In this case, sequence ,ang
picture parameter set NAL units shall be transmitted only in the parameter set elementary stream, ang
ghall neither be present in the sample descriptions nor the AVC samples of the video elementary

tream.

The types of NAL units that are allowed in each of the video and parameter set elementary streams arg
specifiedl in Table 1.

4 © ISO/IEC 2010 — All rights reserved
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Table 1 — NAL unit types in elementary streams

Value of Description Video elementary Parameter set
nal_unit_type stream elementary
stream

0 Unspecified Not specified by this part | Not specified by

of ISO/IEC 14496 this part of
ISO/IEC 14496

1 Coded slice of a non-IDR picture Yes No
slice layer without partitioning rbsp()

2 Coded slice data partition A Yes No
slice_data_partition_a_layer_rbsp( )

3 Coded slice data partition B Yes No
slice_data_partition_b_layer_rbsp( )

4 Coded slice data partition C Yes No
slice_data_partition_c_layer_rbsp()

5 Coded slice of an IDR picture Yes No
slice_layer_without_partitioning_rbsp( )

6 Supplemental enhancement Yes: Only ‘declarative’
information(SEI) Except forthe Sub- SEls should|be
sei_rbsp() sequénce, layering or present

Filler SEI messages

7 Sequence parameter set (SPS) No. Yes

seq_parameter_set_rbsp( ) If parameter set
elementary stream is not
used, SPS shall be
stored in the Decoder
Specific Information.

8 Picture parameter set (PPS) No. Yes

pic_parameter_set_rbsp() If parameter set
elementary stream is not
used, PPS shall be
stored in the Decoder
Specific Information.

9 Access unit delimiter (AU Delimiter) Yes No
access_unit_delimiter_rbsp( )

10 End df sequence Yes No
end._of seq_rbsp()

11 End of stream Yes No
end_of_stream_rbsp()

12 Filler data (FD) No No
filler_data_rbsp()

13 Sequence parameter set extension No. Yes
seq_parameter_set_extension_rbsp( )

If parameter set
elementary stream is not
used, Sequence
Parameter Set Extension
shall be stored in the
Decoder Specific
Information.
14...18 Reserved Not specified by this part | Not specified by
of ISO/IEC 14496 this part of
ISO/IEC 14496
19 Coded slice of an auxiliary coded picture Yes No

without partitioning
slice_layer_without_partitioning_rbsp( )

© ISO/IEC 2010 — All rights reserved
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20...23 Reserved Not specified by this part | Not specified by
of ISO/IEC 14496 this part of

ISO/IEC 14496

24 - 31 Unspecified Not specified by this part | Not specified by
of ISO/IEC 14496 this part of

ISO/IEC 14496

(b) Synchronized video and parameter sets with arrows denoting synchronization between streams

5.2 Spample and Configuration definition

5.21

AVC sapnple: An AVC sample is an acgess unit as defined in ISO/IEC 14496-10, 7.4.1.2.

AVC palameter set sample: An AVC parameter set sample is a sample in a parameter set stream which shal

consist
stream

5.2.2

The AVC elementary stream is stored in the ISO Base Media File Format in a canonical format. The canonica

format

transpoft pretocols — MPEG-2 Systems, RTP, and so on — should not have to remove information from thg

stream

AU Delimiter SEI Messages VCL
NAL unit NAL units NAL units.
(if present) (if present) e.g. Slice
N Access Unit )
Y

(@) Single video elementary stream containing NAL units

T X
Video Slice | Slice 1
ES NALU [ NALU <~_
Parameter Param
Set ES NALU

Figure 1 — AVC elementary-stream structure

Introduction

of those parameter sety\NAL units that are to be considered as if present in the video elementary
ht the same instant.iftime.

Canonical order.and restrictions

is as neutral as possible so that systems that need to customize the stream for delivery over differen

Wwhile being free to add to the stream. Furthermore, a canonical format allows such operations to be

performed against a known initial state.

The canonical stream format is an AVC elementary stream that satisfies the following conditions:

Video data NAL units (Coded Slice, Coded Slice Data Partition A, Coded Slice Data Partition B,
Coded Slice Data Partition C, Coded Slice IDR Pictures): All slice and data partition NAL units for a
single picture shall be contained with the sample whose decoding time and composition time are those
of the picture. Each AVC sample shall contain at least one video data NAL unit of the primary picture.

© ISO/IEC 2010 — All rights reserved
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o SEI message NAL units: All SEI message NAL units shall be contained in the sample whose
decoding time is that before which the SEI messages come into effect instantaneously, or in the
parameter set arrays. The order of SEl messages within a sample is as defined in ISO/IEC 14496-10,
7.4.1.2. This means that the SEI messages for a picture shall be included in the sample containing that
picture and that SEI messages pertaining to a sequence of pictures shall be included in the sample
containing the first picture of the sequence to which the SEI message pertains.

e Access unit delimiter NAL units: The constraints obeyed by access unit delimiter NAL units are
defined in ISO/IEC 14496-10, 7.4.1.2.3.

o Parameter sets: If a parameter set elementary stream is used, then the sample in the‘\pgdrameter
stream shall have a decoding time equal or prior to when the parameter set(s) comes ‘info effect
instantaneously. This means that for a parameter set to be used in a picture it must be.sent pripr to the
sample containing that picture or in the sample for that picture.

NOTE Parameter sets are stored either in the sample descriptions of the video stream or in the parafneter set
stream, but never in both. This ensures that it is not necessary to examine everypart of the video elementary
stream to find relevant parameter sets. It also avoids dependencies of indefinite duration between the sanple that
contains the parameter set definition and the samples that use it. Storing jparameter sets in thg sample
descriptions of a video stream provides a simple and static way to supply parameter sets. Parameter set
elementary streams on the other hand are more complex but allow for more dynamism in the case of|updates.
Parameter sets may be inserted into the video elementary stream when-the file is streamed over a trangport that
permits such parameter set updates.

e The sequence of NAL units in an elementary stream and within a single sample must be irf a valid
decoding order for those NAL units as specified in ISQ/IEC 14496-10.

o Parameter set track: A sync sample in a paranieter set track indicates that all parameter sets|needed
from that time forward in the video elementaty, stream are in that or succeeding parameter stream
samples. Also there shall be a parameter set.sample at each point a parameter set is updatdd. Each
parameter set sample shall contain exactly the sequence and picture parameter sets nepded to
decode the relevant section of the videg€lementary stream.

NOTE The use of a parameter set track in the file format does not require that a system delivering AVE content
use a separate elementary stream for parameter sets. Instead, implementations may choose to map prameter
sets to in-band parameter set NAL units in the video elementary stream or use some out-of-band delivery
mechanism defined by the transport layer.

o All timing information' is external to stream. Picture Timing SEI messages that define pregentation
or composition timestamps may be included in the AVC video elementary stream, as this message
contains other (information than timing, and may be required for conformance checking. Howgver, all
timing information is provided by the information stored in the various sample metadata tables, |and this
informatiof-over-rides any timing provided in the AVC layer. Timing provided within the AVC sfream in
this filefermat should be ignored as it may contradict the timing provided by the file format and jmay not
be correct or consistent within itself.

NOTE  This constraint is imposed due to the fact that post-compression editing, combination, or re-timing of a
stream at the file format level may invalidate or make inconsistent any embedded timing information pres¢nt within
the AVC stream.

e Sub-sequence and layering SEI messages. Sub-sequence or layering SEI messages shall not occur
in the AVC elementary stream. Specifically, the sub-sequence information, sub-sequence layer
characteristics, and sub-sequence characteristics SEI messages shall not occur in the stored AVC
video elementary stream. Instead, all such information is stored as external metadata as described in
5.3.12.

e Redundant picture: NAL units within a single access unit shall be ordered in non-decreasing order of
redundant picture count (redundant_pic_cnt).

© ISO/IEC 2010 — All rights reserved 7


https://standardsiso.com/api/?name=3d0d35a6bbb61457b4e2ae4246800907

ISO/IEC 14496-15:2010(E)

5.2.3

This sulbclause defines structure for the samples of AVC streams. Samples-are externally framed and have §
size sug

An AVC

5.24

This sul

5241

This record contains the size of the length field used in each sample to indicate the length of its contained

Slice groups: NAL units within a primary coded picture or a redundant coded picture shall be ordered
in non-decreasing order of slice group identifier. Within the same slice group, slices shall be ordered by
their first Macroblock location (first_mb_in_slice in the slice header).

NOTE  Slice groups are stored in a canonical order to ease hinting, and to make it easier to find a primary
picture within a sample.

No start codes. The elementary streams shall not include start codes. As stored, each NAL unit is
preceded by a Iength fleld as specmed |n 5.2.3; this enables easy scanning of the sample’s NAL units.

gtream to insert those start codes.

o filler data. Video data is naturally represented as variable bit rate in the file format and should bg
filled for transmission if needed. Filler Data NAL units and Filler Data SElI messages shall ‘not bg
resent in the file format stored stream.

NOTE  The removal of Filler Data NAL units, start codes, zero_byte syntax elements, SE| 'messages or Fillef
ata SEl messages may change the bit-stream characteristics with respect to conformance with the HRD wher
perating the HRD in CBR mode as specified in ISO/IEC 14496-10, Annex C.

AVC sample structure definition

plied by that external framing. An example of the structure of an/AVC sample is depicted in Figure 2.
N
Access S,§\ Slice

= Unit = SEI = N& nit = NAL Unit
o Delimiter 2 NAL Unit 2 Grlmary o (Redundant
@ NAL Unit @ (if present) < Coded Y Coded Picture)
) . - - . ) .

(if present) & Picture) (if present)

Figure 2 — The structure of an AVC sample

access unit is made up of a set ofNAL units. Each NAL unit is represented with a:

1
(

ength: Indicates the length insbytes of the following NAL unit. The length field can be configured to b
f 1, 2, or 4 bytes.

NAL Unit: Contains the:NAL unit data as specified in ISO/IEC 14496-10.

Decoder configuration information

clause specifies the decoder configuration information for ISO/IEC 14496-10 video content.

AVC decoder configuration record

NAL units as well as the initial parameter sets. This record is externally framed (its size must be supplied by
the structure which contains it).

This record contains a version field. This version of the specification defines version 1 of this record.
Incompatible changes to the record will be indicated by a change of version number. Readers must not
attempt to decode this record or the streams to which it applies if the version number is unrecognised.

Compatible extensions to this record will extend it and will not change the configuration version code. Readers

should

be prepared to ignore unrecognised data beyond the definition of the data they understand (e.g. after

the parameter sets in this specification).
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When used to provide the configuration of

e a parameter set elementary stream,

e avideo elementary stream used in conjunction with a parameter set elementary stream,

the configuration record shall contain no sequence or picture parameter  sets

(numOfSequenceParameterSets and numOfPictureParameterSets shall both have the value 0).

ofitetndication—AVEtevetndicatiom—and—the—ftags—w dica patibility
must be valid for all parameter sets of the stream described by this record. The level indication must.rdicate a
evel of capability equal to or greater than the highest level indicated in the included parametér sefs; each
brofile compatibility flag may only be set if all the included parameter sets set that flag. The profile irjdication
must indicate a profile to which the entire stream conforms. If the sequence parameter sets-are marked with
Jifferent profiles, and the relevant profile compatibility flags are all zero, then the./stream may need
bxamination to determine which profile, if any, the stream conforms to. If the stream 'is) not examined, or the
bxamination reveals that there is no profile to which the stream conforms, then thé,stream must be $plit into

WO or more sub-streams with separate configuration records in which these rules can be met.

Explicit indication can be provided in the AVC Decoder Configuration Record, about the chroma formagt and bit
jepth used by the avc video elementary stream. The parameter ‘chroma_format_idc’ present in the
sequence parameter set in AVC specifies the chroma sampling relative' to the luma sampling. Similarly the
parameters ‘bit_depth_luma_minus8’ and ‘bit_depth_chromasminus8’ in the sequence paranjeter set
specify the bit depth of the samples of the luma and chroma atrays. The values of chroma_formalt_

bit_depth luma_minus8 and ‘bit_depth_chroma_minhs8 must be identical in all s¢
parameter sets in a single AVC configuration record. If twé sequences differ in any of these valy
Jifferent AVC configuration records will be needed. If thé two sequences differ in color space indications in
heir VUI information, then two different configuration records are also required.

he array of sequence parameter sets, and the array of picture parameter sets, may contain SEI mes
b ‘declarative’ nature, that is, those that provideZinformation about the stream as a whole. An example

bages of
of such

bn SE| is a user-data SEIl. Such SEIs may also be placed in a parameter set elementary stream. |
ypes that are reserved in ISO/IEC 14496:40 and in this specification may acquire a definition in fut
eaders should ignore NAL units with reserved values of NAL unit type when they are present in these

NOTE - this ‘tolerant’ behaviour is designed so that errors are not raised, allowing the possibility of backwards-cq
pxtensions to these arrays in futuré.specifications.

Vhen Sequence Parameter Set Extension NAL units occur in this record in profiles other than those i
or the array specific to~such NAL units (profile_idc not equal to any of 100, 110, 122, 144), they sk
blaced in the Sequenee Parameter Set Array.

NAL unit
ire, and
arrays.

mpatible

hdicated
ould be
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5.24.11 Syntax

aligned(8) class AVCDecoderConfigurationRecord {

5.24.1.2 Semantics

10

unsigned int(8) configurationVersion = 1;
unsigned int(8) AVCProfileIndication;
unsigned int(8) profile_compatibility;
unsigned int(8) AVCLevelIndication;

bit(6) reserved = '111111'b;
unsigned int(2) lengthSizeMinusOne;
bit(3) reserved = ‘'111'b;

ungigned 1nt(5) numOrLSequenceParameterSets;

for] (i=0; i< numOfSequenceParameterSets; i++) {

lunsigned int(16) sequenceParameterSetLength ;

bit (8*sequenceParameterSetLength) sequenceParameterSetNALUnit;

ungigned int (8) numOfPictureParameterSets;

foyg (i=0; i< numOfPictureParameterSets; i++) {

unsigned int(16) pictureParameterSetLength;

bit (8*pictureParameterSetLength) pictureParameterSetNALUnit;

if( profile_ide == 100 || profile_ide == 110 ||
profile_ide == 122 || profile_idec == 144 )
{
bit (6) reserved = ‘'111111'b;
unsigned int(2) chroma_format;
bit (5) reserved = ‘11111'b;
lunsigned int(3) bit_depth_luma_minus8;
bit (5) reserved = ‘11111'b;

unsigned int(3) bit_depth_chroma_minus8;
lunsigned int (8) numOfSequenceParameterSetExt;
for (i=0; i< numOfSequenceParameterSetExt; i++) {
unsigned int(16) sequenceParameterSetExtLength;
bit (8*sequenceParameterSetExtLength) sequenceParameterSetExXtNALUNnit;

AvdProfileIndication contains the profile code as defined in ISO/IEC 14496-10.

prdfile compatibility'is)a byte defined exactly the same as the byte which occurs between the
profile_IDC and level (IDC in a sequence parameter set (SPS), as defined in ISO/IEC 14496-10.

AvVdLevelIndication-contains the level code as defined in ISO/IEC 14496-10.

lengthSizeMinGs@ne indicates the length in bytes of the NALUnitLength field in an AVC videq
sample or A¥C parameter set sample of the associated stream minus one. For example, a size of ong
byte is indicated with a value of 0. The value of this field shall be one of 0, 1, or 3 corresponding to 3
length.encoded with 1, 2, or 4 bytes, respectively.

nunofSequenceParameterSets indicates the number of SPSs that are used as the initial set of SPSs

pu | PAH 4l A\ L | 4 4
TUTUTLUUINTTY T AV O TITCTTICT i Al y - sudarit.

sequenceParameterSetLength indicates the length in bytes of the SPS NAL unit as defined in
ISO/IEC 14496-10.

sequenceParameterSetNALUnit contains a SPS NAL unit, as specified in ISO/IEC 14496-10. SPSs
shall occur in order of ascending parameter set identifier with gaps being allowed.

numOfPictureParameterSets indicates the number of picture parameter sets (PPSs) that are used
as the initial set of PPSs for decoding the AVC elementary stream.

pictureParameterSetLength indicates the length in bytes of the PPS NAL unit as defined in
ISO/IEC 14496-10.
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pictureParameterSetNALUnit contains a PPS NAL unit, as specified in ISO/IEC 14496-10. PPSs

shall occur in order of ascending parameter set identifier with gaps being allowed.

chroma_format contains the chroma_format indicator as defined by the chroma_format_idc pa
in ISO/IEC 14496-10.

rameter

bit_depth_luma_minus8 indicates the bit depth of the samples in the Luma arrays. For example, a bit
depth of 8 is indicated with a value of zero (BitDepth = 8 + bit_depth_luma_minus8). The value of this

field shall be in the range of 0 to 4, inclusive.

bit_depth_chroma_minus8 indicates the bit depth of the samples in the Chroma arrays. For example,

this field shall be in the range of 0 to 4, inclusive.
are used for decoding the AVC elementary stream.
sequenceParameterSetExtLength indicates the length in bytes of the SPSExtension NAL

defined in ISO/IEC 14496-10.

ISO/IEC 14496-10.

.3 Derivation from ISO Base Media File Format

6.3.1 Introduction

[his subclause defines how the plain AVC file format is derived from the ISO Base Media File
ISO/IEC 14496-12].

Base Media File Format.

Table 2 — Correspondence of terms in AVC and ISO Base Media File Format

AVC ISO Base Media File Format
- Movie

Stream Track

Access Unit Sample

5.3.2 AVC File type and identification

permits<the inclusion of AVC content, in the compatible brands list of the FileTypeBox as dd
SQ/UEC 14496-12. The file extension normally matches the major brand.

R | - — " . | e

a bit depth of 8 is indicated with a value of zero (BitDepth = 8 + bit_depth_luma_minus8). The|value of

numOfSequenceParameterSetExt indicates the number of Sequence Parameter Set.Extensipns that

unit as

sequenceParameterSetExtNALUnit contains a SPS Extension NAL unit, as spegfied in

Format

[able 2 summarizes the correspondences between'the sets of terminology used in AVC Video and [the 1ISO

Conformanee with this part of ISO/IEC 14496 is indicated by the presence of the brand of a specification that

fined in

used or

their support is not required in the decoder, then the brands ‘mp41’ or ‘mp42’ may be used. If the extensions
are required, then the brand ‘avc1’ should be used. In this case, in a file with extension “.mp4”, the major

brand may be ‘avc1’.

Readers conformant to this part of ISO/IEC 14496 should read the file if a suitable brand occurs in the
compatible-brands list. Other structures and/or track types, defined in specifications other than that identified
by the brand, may be present, and these may be ignored by a reader conformant with the specification

identified by the brand.

© ISO/IEC 2010 — All rights reserved
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5.3.3 AVC Track Structure

In the terminology of ISO/IEC 14496-12, AVC tracks (both video and parameter set tracks) are video or visual
tracks. They therefore use:

a) ahandler_type of ‘vide’ in the HandlerBox;

deo media header ‘vmhd’;

ac dafinad halowa, o daeihvatina of tha 17

b) avi
c) and
A video

If there

each otler, and the field ‘alternate_group’ should be used, or the composition system used;should selec

one of t
why trad

534 |

This sul
5.3.4.1

5.3.4.1.

Box Typ
Contain
Mandat

Quantity:

An AVQ
AVCDed

An opti

information of the AVC video stream\“Extension descriptors that should be inserted into the Elementary

Stream

Multiple
indicate

The sar
stream

the AV(
present

Aggregd

1 1 o
—as-defined-below—a-derivative-of-the YV isuat Semmprebatey
stream is represented by one or more video tracks in a file.
s more than one track representing scalable aspects of a single stream, then they form alternatives tg

nem, as appropriate. See 8.10.3 “Track Selection Box” of ISO/IEC 14496-12 for informative labelling of
ks are members of alternate groups.

AVC Video Stream Definition

clause defines the sample entry and sample format for AVC video elementary streams.
Sample description name and format
Definition

es: ‘avc?’, ‘avc2’, ‘avcC’, ‘m4ds’, 'btrt’

er: - Sample Table Box (‘stbl’)

bry:  An ‘avc?’ or ‘avc2’ sample entry is mandatory
One or more sample entries may be present

visual sample entry shall contain an AVC Configuration Box, as defined below. This includes ar
oderConfigurationRecord, as defined in 5.2.4.1.

bnal MPEG4BitRateBox may be present in the AVC visual sample entry to signal the bit rate
Pescriptor, when used in MPEG-4, may also be present.

sample descriptions-may be used, as permitted by the ISO Base Media File Format specification, tq
sections of video thatuse different configurations or parameter sets.

nple entry name ‘avc1’ may only be used when the entire stream is a compliant and usable AVC
bs viewed.by~an AVC decoder operating under the configuration (including profile and level) given ir
ConfigurationBox. The file format specific structures that resemble NAL units (see Annex B) may bg
but must not be used to access the AVC base data; that is, the AVC data must not be contained i
tors\(though they may be included within the bytes referenced by the additional_bytes field) no

referend

ed-by Extractors.

The sample entry name ‘avc2’ may only be used when Extractors or Aggregators (Annex B) are required to be
supported, and an appropriate Toolset is required (for example, as indicated by the file-type brands). This

sample

entry type indicates that, in order to form the intended AVC stream, Extractors must be replaced with

the data they are referencing, and Aggregators must be examined for contained NAL Units. Tier grouping may
be present.

12
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5.3.41.2 Syntax

// Visual Sequences
class AvVCConfigurationBox extends Box(‘avcC’) {
AVCDecoderConfigurationRecord() AVCConfig;

}

class MPEG4BitRateBox extends Box(‘btrt’) {
unsigned int(32) bufferSizeDB;
unsigned int(32) maxBitrate;

ISO/IEC 14496-15:2010(E)

unsigned 1nt(32) avgBitratce;

rlass MPEG4ExtensionDescriptorsBox extends Box('‘m4ds’) {
Descriptor Descr[0 .. 255];

rlass AVCSampleEntry () extends VisualSampleEntry (‘avel’) {
AVCConfigurationBox config;

MPEG4BitRateBox () ; // optional
MPEG4ExtensionDescriptorsBox (); // optional

rlass AVC2SampleEntry () extends VisualSampleEntry (ave2’) {
AVCConfigurationBox avcconfig;

MPEG4BitRateBox bitrate; // optiodnal
MPEG4ExtensionDescriptorsBox descr; // optional
extra_boxes boxes; // <eptional

5.3.4.1.3 Semantics

with the value "\012AvVC Codingy being recommended (\012 is 10
byte).

and numOfPictureParameterSets must both be zero.

DecoderConfigDescriptor, but includes the other descriptors in
SLConfigDéscriptor.

5.34.2 Sample format

bufferSizeDB gives the size of the decoding buffer for the elementary stream in bytes.
maxBitre&te gives the maximum rate in bits/second over any window of one second.

avgBifrate gives the average rate in bits/second over the entire presentation.

Compressorname in the base class VigtalSampleEntry indicates the name of the compresgor used
, the length of the string as a

config is defined in 5.2.4. If a‘separate parameter set stream is used, numOfSequenceParamgterSets

Descr is a descriptor whieh ‘should be placed in the ElementaryStreamDescriptor when thig stream
is used in an MPEG-4 systems context. This does not include SLConfigDescrigtor or

order to be placed gfter the

This subclause defines the format of a sample in an AVC video elementary stream. The syntax of a sample is
configured via the decoder specific configuration for the AVC elementary stream. If the coded representations
of a picture contain redundant pictures, then the constraints obeyed by the order of the coded pictures are as

defined in ISO/IEC 14496-10, 7.4.1.2.3.

© ISO/IEC 2010 — All rights reserved
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5.3.4.21 Syntax

aligned(8) class AVCSample
{
unsigned int PictureLength = sample_size; //Size of AVCSample from
SampleSizeBox
for (i=0; i<PictureLength; ) // to end of the picture
{
unsigned int ( (AVCDecoderConfigurationRecord.LengthSizeMinusOne+1) *8)
NALUnitLength;
ATt Fengtir——8 ARt

i += (AVCDecoderConfigurationRecord.LengthSizeMinusOne+1l) + NALUnitLength\

5.3.4.2.2 Semantics

NAIJUnitLength indicates the size of a NAL unit measured in bytes. The length field includes the size of
both the one byte NAL header and the EBSP payload but does not include the length field itself.

NAI[unit contains a single NAL unit. The syntax of a NAL unit is defined R ASO/IEC 14496-10 ang
includes both the one byte NAL header and the variable length encapsulated byte stream payload.

5.3.5 AVC parameter set stream definition

This sulpclause defines the sample entry and sample format for AVC parameter set streams.
5.3.5.1 | Sample description name and format

5.3.5.1. Definition

Box Tyges: ‘avcp’

Container:  Sample Table Box (‘stbl’)

Mandatory: Yes

Quantity: One or more sample entries may be present

An AV(Q parameter stream sample entry shall contain an AVC Parameter Stream Configuration Box, ag
defined pelow.

5.3.5.1.2 Syntax

class |AVCParameterSampleEntry () extends VisualSampleEntry (‘avcp’) {
AVQConfigurationBox config;

3

5.3.5.1.3 Semantics

Conpressorname in the base class VisualSampleEntry indicates the name of the compressor useq

aitA thao valiia v\ N1 a7~ 1 . at haina racammandad (\N0168 1c 14 tha lanath ~Af thao ctrina A
WHRRE—YaHe \Sa==avrzay ToFrometer s pegrecommeRaeaoro15—a4—thRe1eRg-otRe-StHRGAS

a byte).

config is defined in 5.2.4. numOfSequenceParameterSets and numOfPictureParameterSets
must both be zero.

5.3.5.2 Sample format

This subclause defines the sample format for AVC Parameter set streams. An AVC parameter set sample
contains only one or more sequence, picture parameter set, or sequence parameter set extension NAL units.

14 © ISO/IEC 2010 — All rights reserved
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5.3.5.2.1 Syntax

aligned(8) class AVCParameterSample
{
unsigned int PictureLength = sample_size;
//Size of AVCParameterSample from SampleSizeBox
for (i=0; i<PictureLength; ) // to end of the picture
{
unsigned int ( (AVCDecoderConfigurationRecord.LengthSizeMinusOne+1) *8)
NALUnitLength;
AR tEeroth

(AVCDecoderConfigurationRecord.LengthSizeMinusOne+1l) + NALUnitLénhgth;

. Q0 e N o W e e b
O NAOUITIC

1 e
LU
i+

5.3.5.2.2 Semantics

NALUnitLength indicates the size of a NAL unit measured in bytes. The length:field includes th¢ size of
both the one byte NAL header and the EBSP payload but does not include the length field itse|f.

NALUnit contains a single NAL unit. The syntax of a NAL unit is defined in ISO/IEC 1449610 and
includes both the one byte NAL header and the variable length encapsulated byte stream paylpad.

5.3.5.3  Track reference

A\ track reference of type ‘avcp’ in the video elementary stheam track reference table, referenging the
parameter set stream, is used to connect from the video elémentary stream to the parameter set elementary
stream.

5.3.6 Template fields used

The ISO Base Media File Format defines a-:number of fields which have default values but which[may be
jefined for use by specific sub-systems. Tracks containing AVC data use the following template fields:

a) alternate_group.in-the TrackHeaderBox (see 5.3.13 on stream switching).

b) template field ‘depth’ in the VisualSampleEntry to document the presence of alpha.

depth takes one of the\following values
0x18 — the videq sequence is in colour with no alpha
0x28 — the video sequence is in grayscale with no alpha

0x20,~ the video sequence has alpha (gray or colour)

5.3.7 Visual width and height

[he “width and height fields in a VisualSampleEntry must correctly document the cropped frame

imensions (visual presentation size) of the AVC stream that is described by that entry. The width and height
fields do not reflect any changes in size caused by SEl messages such as pan-scan. The visual handling of
SEl messages such as pan-scan is both optional and terminal-dependent. If the width and height of the
sequence changes, then a new sample description is needed.

Note that the visual size in the SPS may be either frame or field size; in the sample entry, it is always the
frame size.

The width and height fields in the track header may not be the same as the width and height fields in the one
or more VisualSampleEntry in the video track. As specified in the ISO Base Media File Format, if
normalized visual presentation is needed, all the sequences are normalized to the track width and height for
presentation.
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5.3.8 Parameter sets
This subclause applies when a separate parameter set stream is not used.

Each AVC sample description, which contains the AVC video stream decoder specific information, includes a
group of SPSs and PPSs. This group of parameter sets functions much like a codebook. Each parameter set
has an identifier, and each slice references the parameter set it was coded against using the parameter set's
identifier.

In the file—format-each-configuration-of parameter-sets-is-represented-separatel A -parameterset-cannot-b
g g g g 4 g

updated without causing a different sample description to be used. For example, suppose that samples 1, t0"4
use PP$s identified as 1, 2, 3 and a single SPS identified as 1. At sample 5 a new value of PPS 2 is required
but PP$s 1 and 3 remain unaltered and are used until sample 10. In this case, the sample description fo
sampleg 1 through 4 is the same and contains the initial values of PPSs 1, 2, 3 and SPS 1. At sample 5 the
sample description must change to a second sample description, which contains the updated value for PPS 2
as well as the original values of PPSs 1 and 3 and SPS 1. This second sample description is used for samples
5 through 10.

System$ wishing to send SPS or PPS updates will need to compare the two configurations to find the
differenges in order to send the appropriate parameter set updates.

NOTE 1 It is recommended that when several parameter sets are used and parameter set updating is desired, a
separate|parameter set elementary stream be used.

NOTE 2 Decoders conforming to this specification are required to support,‘both parameter sets stored in separat¢
elementgry streams as well as parameter sets stored in the AVC sample déscription entries, unless restricted by anothef
specificafion using this one.

5.3.9 Pecoding time (DTS) and composition time (CTS)

Sample$ are stored in the file format in decoding ordgr:If picture reordering is not used and decoding ang
composjtion times are the same, then presentation is the same as decoding order and only the time-to-samplg
‘stts’ taljle is used. Note that any kind of picture may be reordered in AVC video, not only B-pictures.

If decodling time and composition time differ} the composition time-to-sample ‘ctts’ table is also used in
conjunction with the 'stts' table.

5.3.10 $ync sample (IDR)

An AVClsample is considered(as a random access point if ALL of the following conditions are met:

e The video data NAL,units in the sample indicate that the primary picture contained in the sample is ar
instantaneous decoding refresh (IDR) picture.

e All SPSs and PPSs needed to decode the video data NAL units in the sample of the IDR picture arg
gontaineehin the decoder configuration of the video elementary stream or in a separate parameter se
¢lementary stream sample.

A pal’an GtGI bGt U:UI el Itdl y Dtl callr sari |pic ib d Idl IdUIII adllUCooS pU;I It If al Id Ul I:y If d” paiari IGtUI acta IGL{U;I CU
by the associated video elementary stream from the time of the parameter set sample forward are supplied, in
the parameter set stream, before they are required by the associated video elementary stream.

5.3.11 Shadow sync

The use of the shadow sync table to indicate alternate encodings of a sample for random access are
supported as defined in the ISO Base Media File Format. A shadow sync shall indicate a sample that is a
random access point as specified in 5.3.10.
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While the use of shadow sync for AVC content is supported for backward compatibility reasons, this use is
deprecated and use of the mechanisms defined in 5.3.13 is recommended.

5.3.12 Layering and sub-sequences

5.3.12.1 Introduction

Streams may be constructed so that the referential dependencies between samples allow only subsets of the
samples to be sent to the decoder. This mechanism is called thinning a stream. Thinning discards entire sets
bt samples using knowledge of what other sets of pictures this set of pictures depends on and wha} picture
5ets in turn depend on it.

[he referential dependencies between samples in a stream are structured into layers and-stb-sequences.
Samples in higher layers can only depend on samples in lower layers. Layers are numbered, and the samples
bre organized such that a sample in layer N has no dependencies on samples in layers-greater than N

Sub-sequences are as defined in the Annex D of ISO/IEC 14496-10. Dependency relations betwden sub-
sequences represent the dependency structure of a stream. Each sub-sequence belongs to one and ¢nly one
ayer. A sample shall reside in one layer and in one sub-sequence only.

| ayering and sub-sequence information is represented in the file format-to allow systems reading th¢ files to
inderstand the ways in which stream thinning may be achieved without having to examine the depgndency
structure of every sample.

| ayer and sub-sequences are represented in the AVC file fafmat as Sample Group. An AVC file shall contain
vero or one instance of a SampleGroupBox (per track) ‘with a grouping_type equal to 'a{ll'. This
SampleGroupBox instance represents the assignmentof samples in a track to layers. An accomnipanying
nstance of the SampleGroupDescriptionBox with (the same grouping type shall, if it exists, | contain
\VCLayerEntry sample group entries describing‘the layers. Similarly, an AVC file shall contain zerp or one
nstance of a SampleGroupBox (per track) with-a*grouping_type equal to ‘avss’. This SampleGrjoupBox
nstance represents the assignment of samples'in a track to sub-sequences. An accompanying instang¢e of the
SampleGroupDescriptionBox with the same, grouping type shall, if it exists, contain AVCSubSequenclEntry
sample group entries describing the sub-sequences.

5.3.12.2 Sub-sequence description entry

Sroup Types: ‘avss'

Container: Sample Group Description Box ('sgpd')
Mandatory: No
Quantity: Zeré-or more.

A\ sub-sequence description entry is a sample group entry that describes a sub-sequence. A sub-seqpience is
b set of samples in a track belonging to the same layer. A sub-sequence depends on another sub-sequence if
nd only if there exists a sample in the sub-sequence that is directly referentially dependent on som¢g sample
n the other sub-sequence. All samples in a sub-sequence shall directly depend only on (i.e., refer {o) other
samples within the same sub-sequence or samples in the sub-sequences on which is it dependent| A sub-
equence can depend on zero or more sub-sequences in the lower layers. A sub-sequence shall not{depend
Ut arty UthCl aub-acqucl 1T ;II thG 2dalllc Ul hlyhcl iaycl .

At most one partition of an AVC stream into layers shall exist in the AVC file format; that is, there is either zero
or one instances of the sample group boxes (SampleGroupBox, SampleGroupDescriptionBox) per track
concerning the grouping of samples into layers and sub-sequences.
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5.3.12.2.1 Syntax

aligned(8) class DependencyInfo

{

unsigned int (8) subSegDirectionFlag;
unsigned int (8) layerNumber;
unsigned int(16) subSequencelIdentifier;
}
class AVCSubSequenceEntry () extends VisualSampleGroupEntry ('avss')

{

5.3.12.2

18

sup

sul
lay

dur

lunsigned int
lunsigned int

6) subSequencelIdentifer;

) layerNumber;

unsigned int (1) durationFlag;

unsigned int (1) avgRateFlag;

unsigned int(6) reserved = 0;

if (durationFlag)
unsigned int(32) duration;

if (avgRateFlag)

{
unsigned int(8) accurateStatisticsFlag;
unsigned int(16) avgBitRate;
unsigned int(16) avgFrameRate;

}

unsigned int (8) numReferences;

DependencyInfo dependency[numReferences];

.2 Semantics

SegDirectionFlag, layerNumber and subSéguenceIdentifier within the DependencyInfq
class identify a sub-sequence that is used -as’a reference for this sub-sequence. Only direct, no
indirect, referential dependencies shall be identified. The identified sub-sequence has sub-sequencs
identifier equal to subSequenceIdentifier and resides in the layer having the layer number equa
to layerNumber. If subSegDirectionFlag is 0, the sub-sequence used as a reference for this
sub-sequence is the closest sub-sequence among all the candidate sub-sequences whose first picture
precedes the first picture of this, sub-sequence in decoding order and which resides in the indicated
layer and has the indicated sub-séquence identifier; ‘closest’ means that among all the candidate sub
sequences the first picture of*the referenced sub-sequence is the closest to the first picture of this
sub-sequence in decoding order. If subSegDirectionFlag is equal to 1, the sub-sequence used as
a reference for this (sub-sequence is the closest sub-sequence among all the candidate sub
sequences whose first picture succeeds the first picture of this sub-sequence in decoding order ang
which resides in ‘the indicated layer and has the indicated sub-sequence identifier; ‘closest’ has the
same meaning as above.

Sequenceldentifier gives the identifier for the sub-sequence.
erNumber gives the layer number to which the sub-sequence belongs.

ationFlag equal to O indicates that the duration of the target sub-sequence is not specified

nfhnr\uko’ avalue of 1 indicates that the duration field indicates the duration of this sub. seguence

avgRateFlag equal to 0 indicates that the average bit rate and the average frame rate of the target sub-

sequence are unspecified. Otherwise, a value of 1 indicates that the average rate characteristics are
described by the accurateStatisticsFlag, avgBitRate, and avgFrameRate fields

duration indicates the duration of the target sub-sequence in clock ticks of a 90-kHz clock.

acc

urateStatisticsFlag indicates how reliable the values of avgBitRate and avgFrameRate are.
accurateStatisticsFlag equal to 1 indicates that avgBitRate and avgFrameRate are
rounded from statistically correct values. accurateStatisticsFlag equal to O indicates that
avgBitRate and avgFrameRate are estimates and may deviate somewhat from the correct values.
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avgBitRate gives the average bit rate in (1000 bits)/second of this sub-sequence. All NAL units of this

sub-sequence are taken into account in the calculation. In the following, B is the number of bits in all
NAL units in the sub-sequence. t; is the decoding timestamp of the first picture of the sub-sequence
(in decoding order), and t, is the decoding timestamp of the last picture of the sub-sequence (in
decoding order). Then, the avgBitRate is calculated as follows provided that t; # t,: avgBitRate =
round(B + ((t; - 1) * 1000)). If t, = t5, avgBitRate shall be 0.

avgFrameRate gives the average frame rate in units of frames/(256 seconds) of this sub-sequence. All

NAL units of this sub-sequence are taken into account in the calculation. The average frame rate is
calculated according to the presentation timestamp of the frame. In the following, C is the number of

frames in the sub-sequence. t; is the presentation timestamp of the first picture of the sub-s¢quence

(in decoding order), and t, is the presentation timestamp (in seconds) of the last picture of
sequence (in decoding order). Then, the avgFrameRate is calculated as follows provided th3
avgFrameRate = round(C * 256 + (t, — t1)). If t; = t,, avgFrameRate shall be 0. Value zero i
an unspecified frame rate.

numReferences gives the number of sub-sequences directly referencedy'iv this sub-se
dependency is an array of DependencyInfo structures giving the  identifying referenc
sequences.

6.3.12.3 Layer description entry

Sroup Types: ‘avll’

Container: Sample Group Description Box (‘sgpd’)
Mandatory: No
Quantity: Zero or more.

A layer sample group entry defines the layer information for all samples in a layer. Layers are numbe
non-negative integers. Layers are ordered hierarchically based on their dependency on each other:
naving a larger layer number is a higher layer than a layer having a smaller layer number. The la

he sub-
tty =t
ndicates

quence.
ed sub-

red with
A layer
ers are

brdered hierarchically based on their dependency on each other so that a layer does not depend| on any
nigher layer and may depend on lower layers.~The lowest layer is numbered as zero and other layers are
jiven consecutive numbers. In other words, layer 0 is independently decodable, pictures in layer 1|may be
bredicted from layer 0, pictures in layer, 2 may be predicted from layers 0 and 1, etc.
5.3.12.3.1 Syntax
rlass AVCLayerEntry ()-~€&xtends VisualSampleGroupEntry ('avll')
(

unsigned int (8). “ayerNumber;

unsigned int/8)/ accurateStatisticsFlag;

unsigned int(¥6) avgBitRate;

unsigned A1t (16) avgFrameRate;
5.3.12.3:2. JSemantics

layerNumber gives the number of this layer with the base layer being numbered as zero|and all

enhancement lavers being numbered as one or higher with consecutive numbers

accurateStatisticsFlag indicates how reliable the values of avgBitRate and avgFrameRate are.
accurateStatisticsFlag equal to 1 indicates that avgBitRate and avgFrameRate are

rounded from statistically correct values. accurateStatisticsFlag equal to 0 indicates that
avgBitRate and avgFrameRate are estimates and may deviate somewhat from the correct values.

avgBitRate gives the average bit rate in units of 1000 bits per second. All NAL units in this and lower

sub-sequence layers are taken into account in the calculation. The average bit rate is calculated
according to the decoding timestamp. In the following, B is the number of bits in all NAL units in this
and lower sub-sequence layers. t; is the decoding timestamp of the first picture in this and lower sub-
sequence layers in the presentation order, and t, is the decoding timestamp of the latest picture in this
and lower sub-sequence layers in the presentation order. Then, avgBitRate is calculated as follows
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provided that t; # t;: avgBitRate = round(B + ((t; — t4) * 1000))). If t; = t,, avgBitRate shall be O.
Value zero indicates an unspecified bit rate.

avgFrameRate gives the average frame rate in units of frames/(256 seconds). All NAL units in this and
lower sub-sequence layers are taken into account in the calculation. In the following, C is the number
of frames in this and lower sub-sequence layers. t; is the presentation timestamp of the first picture in
this and lower sub-sequence layers in presentation order, and t, is the presentation timestamp of the
latest picture in this and lower sub-sequence layers in the presentation order. Then, the
avgFrameRate is calculated as follows provided that t; # t,: avgFrameRate = round(C * 256 + (t, —
t1)). If t; = t,, avgFrameRate shall be 0. Value zero indicates an unspecified frame rate.

5.3.13 Alternate streams and switching pictures

In typical streaming scenarios, one of the key requirements is to scale the bit rate of the compresséd data in
response to changing network conditions. The simplest way to achieve this is to encode multiple_streams with
differen{ bandwidths and quality settings for representative network conditions. The server Can then switch
amongsft these pre-coded streams in response to network conditions. In earlier standards, {switching betweer
streamg| is only possible at I-pictures, because the pictures can only be switched ‘when there are ng
dependgncies on prior pictures for reconstruction.

AVC in¢ludes supports for SP-pictures and Sl-pictures ("switching pictures") that‘allow switching from ong
stream {o another while still supporting inter coding of switching pictures. Figure”3 shows how SP pictures are
used to switch between two different bit streams.

Stream 2 P

(Track 2) 23
S3

Stream 1

(Track 1) Py

Figure 3 — Stream switching

In the file format, switching pictures are stored in switching picture tracks, which are tracks separate from thg
track that is being'switched from and the track being switched to. Switching picture tracks can be identified by
the existence\of a specific required track reference in that track. A switching picture is an alternative to thg

sample [in-the destination track that has exactly the same decoding time. If all switching pictures are S
pictures then no further information is needed

If any of the pictures in the switching track are SP pictures, then two extra pieces of information may be
needed. First, the source track that is being switched from must be identified by using a track reference (the
source track may be the same track as the destination track). Second, the dependency of the switching
picture on the samples in the source track may be needed, so that a switching picture is only used when the
pictures on which it depends have been supplied to the decoder.

This dependency is represented by means of an optional extra sample table. There is one entry per sample in
the switching track. Each entry records the relative sample numbers in the source track on which the switching
picture depends. If this array is empty for a given sample, then that switching sample contains an Sl picture. If
the dependency box is not present, then only Sl-frames shall be present in the track.
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A switching sample may have multiple coded representations with different dependencies. For AVC v

ideo, the

multiple representations of a switching sample are stored in different switching tracks (i.e. access unit). For
example, one switch track might contain a SP-picture representation dependent on some earlier samples,
used for stream switching, while another switch track may contain another representation as an Sl-picture,

used for random access.

5.3.13.1 Alternate group

The ISO Base Media File Format (but not the version one specification of the MPEG-4 file format,

which is

ol ] (] 441\ ) £ Lo Il ! In o ] = loib Il 4 1
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pictures, must be a member of an alternate_group with a non-zero group identifier.

An alternate group is not needed if there is only one primary track, with a switching track. This switch

same track.

b.3.13.2 Track references

eference of type ‘swto’ in the switching picture track.

f the switching track contains SP pictures, the switching 4raek must be linked to the track from
switches (the source track) by a track reference of type ‘swit’ in the switching picture track.

5.3.13.3 Sample dependency

able is only needed in a switching track that.hias a source (‘swfr’) track dependency.
5.3.13.3.1 Definition

Box Type:  ‘sdep’

Container:  Sample Table ‘stbf
Mandatory: No

Quantity: Zero or exactly one.

he Sample Size.Box ('stsz') or Compact Sample Size Box (‘stz2’).
5.3.13.3:1:1 Syntax

hligned(8) class SampleDependencyBox
extends FullBox(‘sdep’, version = 0, 0) {

cify an

hiternate group (in the track header box) that groups together alternate encodings of the same content. Thus,
bach alternate bit-stream can be stored as a separate track and related together as alternate frackq. All the
racks which form a group which may be switched between, but not the tracks containingithe switching

ing track

may contain Sl pictures, or SP pictures for trick modes or error resilience, which predict both from arjd to the

The switching track must be linked to the track into which it switchés (the destination track) by|a track

which it

[his subclause defines the dependencies of each switching sample on sample(s) in the source track. This

his box contains the sample dependencies for each switching sample. The dependencies are storgd in the
able, one record for each sample. The size of the table, sample_count is taken from the sample_dount in

for (i=0; 1 < sample_count; i++){
unsigned int(16) dependency_ count;
for (k=0; k < dependency_count; k++) {
signed int(16) relative_sample_number;

}
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5.3.13.3.1.2 Semantics

dependency_count is an integer that counts the number of samples in the source track on which this
switching sample directly depends.

relative_sample_number is an integer that identifies a sample in the source track. The relative
sample numbers are encoded as follows. If there is a sample in the source track with the same
decoding time, it has a relative sample number of 0. Whether or not this sample exists, the sample in
the source track which immediately precedes the decoding time of the switching sample has relative
sample number —1, the sample before that —2, and so on. Similarly, the sample in the source track
which immediately follows the decoding time of the switching sample has relative sample number +1
the sample after that +2, and so on.

5.3.14 Random access recovery points

The AVC codec includes the concept of a ‘gradual decoding refresh’ or random access recoyéerypoint. This is
signallegl in the bit-stream using the recovery point SEI message. This message is found afthe beginning of
the random access, and indicates how much data must be decoded subsequent to thesaccess unit at thg
position|of the SEI message before the recovery is complete.

This comcept of gradual recovery is supported in the file format also by using RollRecoveryEntry Groups [4.5]
In order|that the group membership marks the sample containing the SEI message the ‘roll-distance’ is
constraihed to being only positive (i.e. a post-roll).

Note cqgrefully that the roll-group counts samples in the file formats this may not match the way that the
distancgs are represented in the SEI message.

Within a stream, it is necessary to mark the beginning of the ‘pre-roll, so that a stream decoder may star|

decodinf there. However, in a file, when performing randonraccess, a deterministic search is desired for the
closest preceding frame which can be decoded perfectly (either a sync sample, or the end of a pre-roll).

5.3.15 Hinting

Note that what the hint tracks call “B frames’-are actually ‘disposable’ pictures or non-reference pictures as
defined fin ISO/IEC 14496-10.

5.3.16 Definition of a sub-sample for AVC

For the use of the sub-sample_infermation box ( 8.7.7 of ISO/IEC 14496-12) in an AVC stream, a sub-sampld
is defingd as one or more coentiguous NAL units within a sample and having the same value of the following
fields; RefPicFlag, RedPicFlag and VclNalUnitFlag. Each sub-sample includes both NAL unit(s) ang
their preceding NAL unit\length field(s). The presence of this box is optional; however, if present in a trach
containing AVC datagit-shall have the semantics defined here.

The sulbsamplepriority field shall be set to a value in accordance with the specification of this field in
ISO/IEQ 14496-12.

(e.g. the sub-sample consists of an SEI NAL unit, or a redundant coded picture).

The reserved field is defined for AVC as follows:

1) RefPicFlag;
1) RedPicFlag;
1) VclNalUnitFlag;
29) reserved = 0;

unsigned int(
unsigned int (
unsigned int(
unsigned int(
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RefPicFlag equal to 0 indicates that all the NAL units in the sub-sample have nal_ref_idc equal to 0.
RefPicFlag equal to 1 indicates that all the NAL units in the sub-sample have nal_ref_idc
greater than 0.

RedPicFlag equal to O indicates that all the NAL units in the sub-sample have redundant_pic_cnt
equal to 0. RedPicFlag equal to 1 indicates that all the NAL units in the sub-sample have
redundant_pic_cnt greater than 0.

VclNalUnitFlag equal to O indicates that all NAL units in the sub-sample are non-VCL NAL units.
Value 1 indicates that all NAL units in the sub-sample are VCL NAL units.
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Annex A
(normative)

SVC elementary stream and sample definitions

A.1 Introduction

This Anpex specifies the storage format of SVC data. It extends the definitions of the storage format of AVC in
clause §.

A.2 Terms and definitions

For the| purpose of Annex A through Annex E, inclusive, the following terms and “definitions apply. The
definitiohs in ISO/IEC 14496-10 (including Annex G) also apply.

A.21
aggregator
in-streamn structures using a NAL unit header including a NAL unit header extension, with a NAL unit type
equal to 30

NOTE Aggregators are used to group NAL units belonging to the same sample.

A2.2
AVC base layer
maximum subset of a scalable bitstream that is AVC compatible, i.e. a bitstream not using any of the
functionplity of ISO/IEC 14496-10 Annex G

NOTE 1 The AVC base layer is represented by AVE VCL NAL units and associated non-VCL NAL units.

NOTE 2| The AVC base layer itself can be a‘temporal scalable bitstream.

A.2.3
AVC NAL units
AVC V(QL NAL units and their @ssociated non-VCL NAL units in a bitstream

A.2.4
AVC VGL NAL unit
NAL units with type«1.to 5 (inclusive)

(along one of the scalablllty axes, such as resolut|on) and where every bltstream is a valld operatmg point

NOTE An extraction path may be represented by the values of priority_id in the NAL unit headers. Alternatively an
extraction path can be represented by the run of tiers or by a set of hierarchically dependent tracks.
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A.2.6
extractor

in-stream structure using a NAL unit header including a NAL unit header extension, with a NAL unit type equal

to 31.

NOTE Extractors contain instructions on how to extract data from other tracks. Logically an Extractor can be seen as

a ‘link’. While accessing a track containing Extractors, the Extractor is replaced by the data it is referencing.

A.2.7
n-stream structure

structure residing within sample data

A.2.8
bperating point
subset of a scalable bitstream, representing a particular spatial resolution, temporal resolution, and qu

NOTE 1 Each operating point consists of all the data needed to decode this particular bitstream subset.

emporal_id and quality_id) or (ii) specific values of P (priority_id) or (iii) combinationis”of them (e.g. PDTQ). Nots
isage of priority_id is defined by the application. In an SVC file a track represents-one or more operating points
rack tiers may be used to define multiple operating points.

A.2.9
brefix NAL unit
NAL units with type 14

NOTE Prefix NAL units provide scalability information about)yAVC VCL NAL units and filler data NAL units. P
linits do not affect the decoding process of a legacy AVG,decoder. The behaviour of a legacy AVC file reg
esponse to prefix NAL units is undefined.

A.2.10

scalable layer

ayer

et of VCL NAL units with the same values of dependency id, quality_id, and temporal_id and the as
non-VCL NAL units. A scalable layétwith any of dependency id, quality_id, and temporal_id not eq
bnhances the video by one or more scalability levels in at least one direction (temporal, quality o
esolution)

NOTE SVC uses a “ldyered” encoder design which results in a bitstream representing “coding layers”.
bublications the ‘base layer’ .is the first quality layer of a specific coding layer. In some publications the base la
scalable layer with the(lowest priority. The SVC file format uses “scalable layer” or “layer” in a general way for d
nested bitstreams (usihg terms like AVC base layer or SVC enhancement layer).

A.2.11

scalable Jayer representation

scalablelayer representation refers to the bitstream subset that is required for decoding the scalab
bnd consists of the scalable layer itself and all the scalable layers on which the scalable layer depends

blity

NOTE 2  In an SVC stream an operating point can be represented either by (i) specificyvalues of DTQ (dependency_id,

b that the
Within a

efix NAL
der as a

ociated
ual to O
- spatial

In some
er is the
Escribing

e layer,

NOTE A_scalahble qupr rnprncpnfn’rinn is alsa referred to as the rnprpcpnfnfinn of the scalable Inynr
A.2.12
sub-picture

proper subset of coded slices of a layer representation

A.213
sub-picture tier
tier that consists of sub-pictures

NOTE Any coded slice that is not included in the tier representation of a sub-picture tier is not to be referred to in

inter prediction or inter-layer prediction for decoding of the sub-picture tier.
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A.2.14
SVC en

hancement layer

layer that specifies a part of a scalable bitstream that enhances the video

NOTE 1

An SVC enhancement layer is represented by SVC VCL NAL units and the associated non-VCL NAL units

and SEI messages.

NOTE 2 Usually an SVC enhancement layer represents a spatial or coarse-grain scalability (CGS) coding layer
(identified by a specific value of dependency _id).

A.2.15

SVC NAL unit

SVC VQL NAL units and their associated non-VCL NAL units in an SVC stream

A.2.16

SVC stileam

let the greatest value of dependency id of all the operating points represented by DTQ \(dependency id

tempors

dependg¢ncy_id equal to mDid be mOpSet. SVC stream refers to the bitstream represented by the operating

point for
and qu3

NOTE

be NAL dnits which are not required for decoding this operating point.

A.217
SVC V(@
NAL un
NAL uni

NOTE

A.2.18
tier
defines
instructi

NOTE 1
NOTE 2

track ang
track refe

A.2.19
tier rep

representation of the tier

refers td
tiers on

|_id and quality_id) combinations be equal to mDid, and the set of all the operating points with

which dependency _id is equal to mDid, temporal_id is the greatest temporalsid value among mOpSe
lity_id is the greatest quality_id value among mOpSet

The term “SVC stream” is referenced by ‘decoding/accessing the entire¢stream’ in this document. There may

L NAL unit
ts with type 20, and NAL units with type 14 when the immediately following NAL units are AVC VCL
ts

SVC VCL NAL units do not affect the decoding progess of a legacy AVC decoder.

a set of operating points within actrack, providing information about the operating points ang
bns on how to access the corresponding bitstream portions (using maps and groups)

A tier represents one or more.scalable layers of an SVC bitstream.

The term “tier” is used ta@_avoid confusion with the frequently used term layer. A tier represents a subset of q
represents an operating point of an SVC bitstream. Tiers in a track subset the entire track, no matter whether the
rences another track by extractors.

resentation

the bitstream subset that is required for decoding the tier, and consists of the tier itself and all thg
which\the tier depends
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A.3 Elementary stream structure

SVC streams are stored in accordance with 5.1, with the following definition of an SVC video elementary
stream:

e SVC Video Elementary Streams shall contain all video coding related NAL units (i.e. those NAL
units containing video data or signalling video structure) and may contain non-video coding related
NAL units such as SEI messages and access unit delimiter NAL units. Also Aggregators (see B.2) or
Extractors (see B.3) may be present. Aggregators and Extractors shall be processed as defined in this
International-Standard(e-g—shall-not directly be placed-intheoutput buffer while—accessing-the file).
Other NAL units that are not expressly prohibited may be present, and if they are unrecognized they
should be ignored (e.g. not placed in the output buffer while accessing the file).

S5V C streams may also be stored using associated parameter set streams, if needed.

-or SVC streams, Table 1 is updated as follows; only entries where the definition forClSVC differs frdgm AVC,
bre shown.

Table A.1 — NAL Unit Types in SVC and AVC Streams

Value Description AVC video SVC video Parameter set
of elementary stream elementary stream elementary stream
nal_unit
_type

14 Prefix NAL unit in scalable Not specified Yes No
extension
prefix_nal_unit_rbsp( )

15 Subset sequence Not specified No. Yes
parameter set If parameter set
subset_seq_parameter_set elementary stream is
_rbsp() not used, Subset

SPS shall be stored
in the Decoder
Specific Information.

20 Coded slice in.scalable Not specified Yes No
extension
slice_layer
extension’ rbsp( )

24 — 29 | Not specified Not specified Not specified Not specified

30 Aggregator Not specified Yes No

31 Extractor Not specified Yes No

NOTE slice_layer _extension_rbsp was previously called slice_layer_in_scalable_extension_rbsp.

There may be AVC VCL NAL units, SVC VCL NAL units and other NAL units, i.e. non-VCL NAL units, present
in an SVC video elementary stream. Additionally, there may be Aggregator NAL units and Extractor NAL units
present in an SVC video elementary stream.

An AVC VCL NAL unit in an SVC video elementary stream conforming to one or more profiles specified in
Annex G of ISO/IEC 14496-10 shall be immediately preceded by a prefix NAL unit containing the scalability
information for the AVC VCL NAL unit. In this file format an AVC VCL NAL unit and the immediately preceding
prefix NAL unit are logically seen as one NAL unit: the prefix NAL unit provides the scalability information and
the AVC VCL NAL unit provides the NAL unit type and payload.
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A.4 Use of the plain AVC file format
The SVC file format is an extension of the plain AVC file format defined in this International Standard.

Subclause 5.3.12 is defined for use with plain AVC streams. Its use with SVC streams is deprecated.

A.5 Sample and configuration definition

A.5.1 Introduction

SVC Sample: An SVC sample is also an access unit as defined in 7.4.1.2 of ISO/IEC 14496-10.
A.5.2 Canonical order and restrictions

A.5.2.1| Restrictions
The follpwing restrictions apply to SVC data in addition to the requirements in 5.2.2.

e |SVC coded slice NAL units (Coded slices in scalable extension): AllCSVC coded slice NAL units fo
a single instant in time shall be contained in the sample whose composition time is that of the picturg
represented by the access unit. An SVC sample shall contain at Jeast one AVC or SVC VCL NAL unit|

¢ |Prefix NAL units (Prefix NAL unit in scalable extension): Each’ prefix NAL unit is placed immediately
before the corresponding AVC VCL NAL unit, providing:scalability information about the AVC VCL
NAL unit.

NOTE Prefix NAL units may also be associated “with filler data NAL units, which are not present ir
elementary streams.

e |Aggregators/Extractors: The order of alFNAL units included in an Aggregator or referenced by arn
Extractor is exactly the decoding order as“if these NAL units were present in a sample not containing
laggregators or extractors. After procgssing the Aggregator or the Extractor, all NAL units must be in
valid decoding order as specified in ISO/IEC 14496-10.

A.5.2.2| Decoder configuration record

When tihe decoder configuration record defined in 5.2.4.1 is used for a stream which can be interpreted ag
either ah SVC or AVC stream,the AVC decoder configuration record shall reflect the properties of the AV(
compatiple base layer, e.g--it shall contain only parameter sets needed for decoding the AVC base layer.

A parameter set streafm may be used with SVC streams, as with AVC streams. In that case, parameter setg
shall nof be included in the decoder configuration record.

Sequenfe parameter sets are numbered in order of storage from 1 to numOfSequenceParameterSets oOf
numOfHi€tureParameterSets respectively. Sequence and Picture parameter sets stored in this record ir
a file may bereferencedusing thist=based-index by the T ttaParactersetBox:

The SVCDecoderConfigurationRecord is structurally identical to an
AVCDecoderConfigurationRecord. However, the reserved bits preceding and succeeding the
lengthSizeMinusOne field are re-defined. The syntax is as follows:
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aligned(8) class SVCDecoderConfigurationRecord {
unsigned int(8) configurationVersion = 1;
unsigned int (8) AVCProfileIndication;
unsigned int(8) profile_compatibility;
unsigned int(8) AVCLevelIndication;
bit (1) complete_represenation;
bit(5) reserved = ‘'11111'b;
unsigned int(2) lengthSizeMinusOne;

bit (1) reserved = ‘0'b;
unsigned int (7) numOfSequenceParameterSets;
for (1i=0- 1 ﬂ11mﬁ'FQar;n1crnr*ct'D;nr‘;\mcd-cercd-c’- 141) !

unsigned int(16) sequenceParameterSetLength ;

bit (8*sequenceParameterSetLength) sequenceParameterSetNALUnit;
}
unsigned int (8) numOfPictureParameterSets;
for (i=0; i< numOfPictureParameterSets; i++) {

unsigned int(16) pictureParameterSetLength;

bit (8*pictureParameterSetLength) pictureParameterSetNALUnit;

[he semantics of the fields AvCProfileIndication, pvofile_compatibility, and
h\VCLevelIndication differ from the AvCDecoderConfigurationRdcord as follows:

[he fields AvCProfileIndication, AVCLevelIndication carry the profile and level ind|cations,
espectively, indicating the profile and level of the entire scalable stream in this track. They, pnd the
brofile_compatibility field, must have values such that a ‘conforming SVC decoder is able to| decode
bitstreams conforming to the profile, level and profile compatibility flags indicated in any of the s¢quence
barameter sets or subset sequence parameter sets contained in this record.

he semantics of other fields are as follows, or are as defined for an AVCDecoderConfigurationRgcord:

complete_representation is set on.a’minimal set of tracks that contain a portion of the| original
encoded scalable stream, as definedin A.6.1. Other tracks may be removed from the file without loss
of any portion of the original encoded bitstream, and, once the set of tracks has been reduced to only
those in the complete subset;;any further removal of a track removes a portion of the ¢ncoded
information.

numOfSequenceParameterSets indicates the number of SPSs and subset SPSs that are Irsed for
decoding the SVC elementary stream. The value of numOfSequenceParameterSets shall be in the
range of 0 to 64, inclusive.

SequenceParaméterSetLength indicates the length in bytes of the SPS or subset SPS NAL uhit.

SequencePafameterSetNALUnit contains a SPS or subset SPS NAL unit. SPSs shall occur|in order
of ascending parameter set identifier with gaps being allowed. Subset SPSs shall occur in prder of

ascending parameter set identifier with gaps being allowed. Any SPS shall occur before all th¢ subset
SPSs, if any.

A6 Derivation from the ISO base media file format

A.6.1 SVC track structure

A scalable video stream is represented by one or more video tracks in a file. Each track represents one or
more operating points of the scalable stream. A scalable stream may, of course, be further thinned, if desired.

There is a minimal set of one or more tracks that, when taken together, contain the complete set of encoded

information. All these tracks shall have the flag “complete_representation” setin all their sample entries.
This group of tracks that form the complete encoded information are called the “complete subset”.
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Let the lowest operating point be the one of all the operating points represented by DTQ (dependency id,
temporal_id and quality_id) combinations that has the least values of dependency id, temporal_id and
quality_id, respectively. The track that has the flag “complete_representation” set and contains the
lowest operating point shall be nominated as the ‘scalable base track’. All the other tracks that are part of the
same scalable encoded information shall be linked to this base track by means of a track reference of type
‘sbas’ (scalable base). The complete encoded information can be retained when the tracks included in the
“‘complete subset” are retained; all other tracks shall be extractions, subsets, copies or re-orderings of the
complete subset.

operating points of the same bltstream The SVC tracks in the alternate group must be examlned to see how
many scalable base tracks are identified.

NOTE “A scalable bitstream” may require more than one track to represent it (consider a stream{with a low|
resolution, low-frame-rate base layer, and a high resolution enhancement layer, and a high"frame-rate
enhancement layer, but missing the data for high resolution high frame-rate). However, such a scalable bitstreanj
is typically a non-conforming bitstream.

All the tracks sharing the same scalable base track must share the same timescale.

A.6.2 Data sharing and extraction

Different tracks may logically share data. This sharing can take one of the following two forms:

a) [The sample data is copied from one track into another track“-(and possibly compacted or re
interleaved with other data, such as audio). This creates larger,overall files, but the low bit rate dats
may be compacted and/or interleaved with other material, fot.ease of extraction.

b) |There may be instructions on how to perform this copy at the time that the file is read.

For the second case, Extractors (defined in B.3) are used.
A.6.3 $VC video stream definition

A.6.3.1| Sample description name and format
A.6.3.1.1 Definition

Types: ‘avc?’, ‘aveC’, ‘svct1’,’svelC’,’seib’

Containgr:  Sample Table Box(*stbl’)

Mandatory:  Either the avc1,0r avc2 or svc1 box is mandatory.
Quantity: One or more sample entries may be present

If an SVC elementary stream contains a usable AVC compatible base layer, then an AVC visual sample entry
(‘fave?’ or ‘avc?’) shall~be used. Here, the entry shall contain initially an AVC Configuration Box, possibly
followed by an S¥C¢Configuration Box as defined below. The AVC Configuration Box documents the Profile
Level anhd Parameter Set information pertaining to the AVC compatible base layer as defined by the
AVCDedoderConfigurationRecord. The SVC Configuration Box documents the Profile, Level ang
Parameler Set information pertammg to the ent|re stream contalnlng the SVC compat|ble enhancement layers
as defin

For all sample entries except for ‘svc1’, i.e. ‘avc1’ and ‘avc?’, the width and height fields in the sample entry
document the AVC base layer. For an ‘svc1’ sample entry, the width and height document the resolution
achieved by decoding the entire stream.

If the SVC elementary stream does not contain a usable AVC base layer, then an SVC visual sample entry

(‘svc1’) shall be used. The SVC visual sample entry shall contain an SVC Configuration Box, as defined below.
This includes an SvCDhecoderConfigurationRecord, as defined in this International Standard.
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The lengthSizeMinusOne field in the SVC and AVC configurations in any given sample entry sh
the same value.

all have

A priority assignment URI provides the name (in the URI space) of a method used to assign priority id values.
When it occurs in an AVC or SVC sample entry, exactly one URI shall be present, that documents the
priority_id assignments in the stream. The URI is treated here as a name only; it should be de-referenceable,
though this is not required. File readers may be able to recognize some methods and thereby know what

stream extraction operations based on priority_id would do.

Extractors or aggrngafnre may be used for SV/C \/CL NAL units_in ‘9\/!\1’, ‘avc?2 or ‘svct tracks. The

extra_boxes’ in an ‘avc2’ sample entry may be an SVCConfigurationBox, Scalabilitylnformation
S5VCPriorityAssignmentBox or other extension boxes.

NOTE When AVC compatibility is indicated, it may be necessary to indicate an unrealistic)level for
base layer, to accommodate the bit rate of the entire stream, because all the NAL units' are consi
included in the AVC base layer and hence may be fed to the decoder, which is expected to discard th
unit it does not recognize. This case happens when the ‘avc1’ sample entry is used.and both AVC
configurations are present.

Either or both of a ScalabilitylnformationSEIBox or SVCConfigurationBox may be present in an ‘avc1
entry. In this case the AVCSVCSampleEntry definition below applies.

fompressorname in the base class VisualSampleEntry indicates the name of the compressor us
he value “\012svC Coding” being recommended (\012 is 10{the length of the string “SVC cd

hytes).

The parameter sets required to decode a NAL unit that is present in the sample data of a video strear
Hirectly or by reference from an Extractor, shall be presént’in the decoder configuration of that video s
n the associated parameter set stream (if used).

he following table shows for a video track all thepossible uses of sample entries, configurations and
ools (excluding timed metadata, which is always'used in another track):

SEIBox,

the AVC
Hered as
ose NAL
and SVC

sample

ed, with
ding” in

h, either
ream or

he SVC

sample entry name | with configuration records Meaning

avctl’ AVC Configuration Only A plain AVC track without SVC NAL
Extractors, aggregators, and tier grouping s
be present.

units;
hall not

avct’ AVC-and SVC Configurations An SVC track with both AVC and SVC NA

Extractors shall not reference AVC NAL
Aggregators shall not contain but may re
AVC NAL units; Tier grouping may be preserj

L units;

Extractors and aggregators may be present;

units;
ference
t.

avc2’ AVC Configuration Only A plain AVC track without SVC NAL
Extractors may be present and used to re
AVC NAL units; Aggregators may be pre
contain and reference AVC NAL units; Tier g
may be present.

units;
ference
sent to
rouping

syc 1 SVC Configuration An SVC track without AVC NAL units; E

ractors

units; Tier grouping may be present.

may be present and used to reference both AVC

and SVC NAL units; Aggregators may be present to
contain and reference both AVC and SVC NAL
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A.6.3.1.2 Syntax

class SVCConfigurationBox extends Box(‘'sveC’) {
SVCDecoderConfigurationRecord() SVCConfig;
}

class ScalabilityInformationSEIBox extends Box(‘seib’, size)

{
unsigned int(8*size-64) scalinfosei;

}

class |SVCPriorityAssignmentBox extends Box(‘svcP’)

ungigned int (8) method_count;
strying PriorityAssignmentURI [method_count];

class |AVCSVCSampleEntry () extends AVCSampleEntry () {

SVQConfigurationBox svcconfig; // optional
ScallabilityInformationSEIBox scalability; // optional
SVdPriorityAssignmentBox method; // optional

class |AVC2SVCSampleEntry () extends VisualSampleEntry (‘awc2’){
AVQConfigurationBox avcconfig;

SVQConfigurationBox svcconfig; // optional
MPEG4BitRateBox bitrate; // optionad
MPHG4ExtensionDescriptorsBox descr; // optional
ScallabilityInformationSEIBox scalability; ¢A/y optional
SVdPriorityAssignmentBox method; // optional

// Usqg this if the track is NOT AVC compabible
class |SVCSampleEntry () extends VisualSampleEntry (‘svcl’){

SVQConfigurationBox svcconfigy

MPEG4BitRateBox bitrate; // optional
MPHG4ExtensionDescriptorsBox deskcr; // optional
ScalabilityInformationSEIBox\ )scalability; // optional
SVdPriorityAssignmentBox method; // optional

A.6.3.1.3 Semantics

scdlinfosei contains an SEI NAL unit containing only a scalability information SEI message ag
specified i< ISO/IEC 14496-10 Annex G. The ’size’ field of the container box
ScalabilitylnfofmationSEIBox shall not be equal to 0 or 1.

method_count provides a count of the number of following URIs. This field must take the value 1 in ar
‘avci1i,tave?’ or ‘svel’ sample entry.

PrilofityAssignmentURI provides a unique name of the method used to assign prioritiy_id values. I

I £ oo £ aloco Lo 4o : Y H 4 ool + 1
IS LAdotT UT dUSTTIVT UT TS UUA, UITT PITUTILY asSoIYTITICTIUTITTUTOU TS UTTRTTUWIT.

A.6.4 SVC visual width and height

The visual width and height documented in a VisualSampleEntry of a stream containing SVC VCL NAL unit is
the visual width and height of the AVC base layer, if the stream is described by a sample entry of type ‘avc?’
or ‘avc?’; otherwise it is the visual width and height of decoded pictures by decoding the entire stream.
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A.6.5 Sync sample (IDR)

For video data described by a sample entry of type ‘avc1’ or ‘avc?’, the sync sample table identifies IDR
access units for both an AVC decoder, and an SVC decoder (if any) operating on the entire bitstream.

For video data described by a sample entry of type ‘svc1’, the sync sample table identifies IDR access units in
the entire SVC bitstream.

NOTE The sync sample table, if present, documents only access units that are IDR access units for both the
AVC compatible base layer and the layer corresponding to decoding the entire bitstream contained in the track.
In case documenting of layer-specific IDR access units is desired, the stream should be stored in separate tracks,
e.g. two tracks, one containing the AVC base layer with a sample entry of type ‘avc1’, and the other-cpntaining
the SVC enhancement layers with a sample entry of type ‘svc1’. However, extractors must then be|used for
tracks that are not the scalable base track.

A.6.6 Shadow sync

A\ shadow sync box shall not be used for video data described by an ‘svc1’ sample“entry. Its use fof AVC is
eprecated.

A.6.7 Independent and disposable samples box

f it is used in a track which is both AVC and SVC compatible, then ‘care should be taken that the statements
bre true no matter what valid subset of the SVC data (possibly.only the AVC data) is used. The ‘upknown’
alues (value 0O of the fields sample-depends-on, sample-is-depénded-on, and sample-has-redundancy) may
pbe needed if the information varies.

A.6.8 Random access recovery points

-or video data described by a sample entry of type ‘avc1’ or ‘avc?’, the random access recovery sample group
dentifies random access recovery points for bothan AVC decoder, and an SVC decoder (if any) operating on
he entire bitstream.

NOTE If the random access recovery points for the AVC decoder and the SVC decoder operating on the
entire bitstream are not all aligned, the random access recovery points table will not document all of them. In this
case, the stream can be stored*in multiple tracks, e.g. two tracks, one containing the AVC base layer with a
sample entry of type ‘avc1’; and the other containing the SVC enhancement layers with a sample entiy of type
‘svel’.

For video data described by a sample entry of type ‘svc1’, the random access recovery sample group
dentifies random access recovery in the entire SVC bitstream.

A.6.9 Hinting

Care should/be taken when the SVC structures (aggregators or extractors) are in use and the track i$ hinted.
These structures are defined only for use in the file format and should not be transmitted. In particulgr, a hint
rack that points at an extractor in a video track would cause the extractor itself to be transmitted (which is
brobably both incorrect and not the desired behaviour), not the data the extractor references. Hint tracks
should normally directly reference NAL units specified in ISO/IEC 14496-10.

A.6.10 Definition of a sub-sample for SVC
This subclause extends the definition of a sub-sample for AVC in 5.3.16.

For the use of the sub-sample information box (8.7.7 of ISO/IEC 14496-12) in an SVC stream, a sub-sample
is defined as one or more contiguous whole NAL units having the same values of the following fields:
RefPicFlag, RedPicFlag, VcINalUnitFlag, IdrFlag, Priorityld, Dependencyld, Qualityld, Temporalld,
UseRefBasePicFlag, DiscardableFlag and StoreBaseRepFlag, specified subsequently. Each sub-sample
includes both NAL unit(s) and their preceding NAL unit length field(s). The presence of this box is optional;
however, if present in a track containing SVC data, it shall have the semantics defined here.
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As required in 5.3.16, the subsample_priority field shall be set to a value in accordance with the specification

of this field in ISO/IEC 14496-12.

The reserved field is defined for SVC as follows:

For an A
in the s4

34

Ref

Red

Vel

Idx

Prij

NoTl

Dep

Qud

Ten

RefPicFlag;
RedPicFlag;
VclNalUnitFlag;
reserved = 0;
reserved 0;
IdrFlag;

unsigned int (1)

unsigned int (1)

unsigned int (1)

unsigned int (5)

unsigned int (1)

lunsigned int (1)

unsigned int(6) PriorityId;

unsigned int(l) reserved = 0; // corresponding to no_inter_layer_ pred_flag

unsigned int (3) DependencyId;
(4)
(3)
(1)
(1)
(1)
(1)
(1)

lunsigned int QualityId;

lunsigned int Temporalld;

lunsigned int UseRefBasePicFlag;

lunsigned int DiscardableFlag;

lunsigned int reserved = 0; // corresponding to output_flay
lunsigned int StoreBaseRepFlag;

lunsigned int reserved = 0;

A\VC VCL NAL unit in an SVC context, the prefix NAL unit shall be grouped-with the AVC VCL NAL uni
me sub-sample, and its fields values apply to the AVC VCL NAL unit.

PicFlag equal to O indicates that all the NAL units in the sub*sample have nal_ref _idc equal to 0
RefPicFlag equal to 1 indicates that all the NAL units in{the sub-sample have nal_ref idc greate
than 0.

PicFlag equal to O indicates that all the NAL units inthe sub-sample have redundant_pic_cnt equa
to 0. RedPicFlag equal to 1 indicates that\all the NAL units in the sub-sample have
redundant_pic_cnt greater than 0.

NalUnitFlag equal to O indicates that all\NAL units in the sub-sample are non-VCL NAL units
Value 1 indicates that all NAL units in the .sub-sample are VCL NAL units.

Flag indicates the idr_flag value of the NAL units in the sub-sample. All the NAL units in the sub
sample shall have the same valuecofidr_flag.

orityId indicates the priority. id value of the NAL units in the sub-sample. All the NAL units in the
sub-sample shall have the same value of priority_id.

nterLayerPredFlag_ indicates the no_inter layer pred_flag of the NAL units in the sub-sample. Al
the NAL units in the sub’sample shall have the same value of no_inter_layer pred_flag.

endencyId indiCates the dependency id value of the NAL units in the sub-sample. All the NAL units
in the sub-sample shall have the same dependency_id value.

1ityId jndicates the quality id value of the NAL units in the sub-sample. All the NAL units in thg
sub-sample shall have the same quality_id value.

poralTd indicates the temporal_id value of the NAL units in the sub-sample. All the NAL units in the

sUbrsample shall have the same temporal_id value.

Use

Dis

Sto

RefBasePicFlag indicates the use ref base_pic_flag value of the NAL units in the sub-sample. All
the NAL units in the sub-sample shall have the same value of use_ref base_pic_flag.

cardableFlag indicates the discardable_flag value of the NAL units in the sub-sample. All the NAL
units in the sub-sample shall have the same discardable_flag value.

NOTE that this is not the same definition as the discardable field in the sub-sample information box.

reBaseRepFlag indicates the store_base _rep_flag value of the NAL units in the sub-sample. All the
NAL units in the sub-sample shall have the same value of store_base rep_flag.
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Annex B
(normative)

In-stream structures specific to SVC and MVC file formats

B.1 Introduction

Aggregators and Extractors are file format internal structures enabling efficient grouping ¢f| NAL [units or
pxtraction of NAL units from other tracks.

A\ggregators and Extractors use the NAL unit syntax. These structures are seen as NALyunits in the context of
he sample structure. While accessing a sample, Aggregators must be removed (leaving their contgined or
eferenced NAL Units) and Extractors must be replaced by the data they reference. Aggregatprs and
Extractors must not be present in a stream outside the file format.

[hese structures use NAL unit types reserved for the application/transport layer by ISO/IEC 14496-10,
NOTE The following is from ISO/IEC 14496-10:

“NOTE — NAL unit types 0 and 24..31 may be used as determined by the application. No decoding prpcess for
these values of nal_unit_type is specified in this Recommendation | International Standard.”

B.2 Aggregators

B.2.1 Definition

his subclause describes Aggregators, which enable NALU-map-group entries to be consistent and rgpetitive.
See Annex C).

A\ggregators are used to group NAL units belonging to the same sample. Aggregators use the same INAL unit
neader as SVC VCL NAL units\or MVC VCL NAL units, but with a different value of NAL unit type. When the
sve_extension_flag of the NAL unit syntax (specified in 7.3.1 of ISO/IEC 14496-10) of an aggregator [is equal
o 1, the NAL unit header'of SVC VCL NAL units is used for the aggregator. Otherwise, the NAL unit header of
MVC VCL NAL units is.used for the aggregator.

Aggregators can-both aggregate, by inclusion, NAL units within them (within the size indicated by theif length)
bnd also aggregate, by reference, NAL units that follow them (within the area indicated by the additiongl_bytes
ield within_thlem). When the stream is scanned by an AVC file reader, only the included NAL units are|seen as
within” the aggregator. This permits an AVC file reader to skip a whole set of un-needed SVC VCL NAL units
br MVIC:VCL NAL units when they are aggregated by inclusion. This also permits an AVC reader nat to skip
AVC.NAL units but let them remain in-stream when they are aggregated by reference.

Aggregators can be used to group AVC base view NAL units. If these Aggregators are used in an ‘avc1’ track
then an aggregator shall not use inclusion but reference of AVC base view NAL units (the length of the
Aggregator includes only its header and the NAL units referenced by the Aggregator are specified by
additional_bytes).

When the aggregator is referenced by either an extractor with data_length equal to zero, or by a Map sample
group, the aggregator is treated as aggregating both the included and referenced bytes.

An Aggregator may include or reference Extractors. An Extractor may extract from Aggregators. An

aggregator must not include or reference another aggregator directly; however, an aggregator may include or
reference an extractor which references an aggregator.
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When scanning the stream:
a) if the aggregator is unrecognized (e.g. by an AVC reader or decoder) it is easily discarded with its

included content;

b) if the aggregator is not needed (i.e. it belongs to an undesired layer) it and its contents both by

inclusion and reference are easily discarded (using its length and additional_bytes fields);

c) if the aggregator is needed, its header is easily discarded and its contents retained.

An aggregator is stored within a sample like any other NAL unit.

All NAL

units remain in decoding order within an aggregator.

B.2.2 $yntax

class

NAI|UnitHeader () ;

uns
uns
i+
whi

Y
}

B.2.3 $emantics

The vallie of the variable AggregatorSize is equal to the size of the aggregator NAL unit, and the function

sizeof(X

NAT]

aligned(8) Aggregator (AggregatorSize) {

igned int i = sizeof (NALUnitHeader());
igned int((lengthSizeMinusOne+l) *8)
additional_bytes;

= lengthSizeMinusOne+1;

le (i<AggregatorSize) {

lunsigned int((lengthSizeMinusOne+1) *8)
NALUnitLength;

lunsigned int (NALUnitLength*8) NALUnit;

1 += NALUnitLength+lengthSizeMinusOne+l;

) returns the size of the field X in bytes.

UnitHeader (): the first four bytes of SVC-and MVC VCL NAL units.
nal_unit_type shall be set to the aggregator NAL unit type (type 30).
For an aggregator including or referencing SVC NAL units, the following shall apply.

forbidden_zero_bit .and reserved_three_2bits shall be set as specified i
ISO/IEC 14496-10.

Other fields (nal_fef_idc, idr_flag, priority_id, no_inter_layer_pred_flag)
dependency( 14, quality_ id, temporal_id, use_ref_base_pic_flag)
discardable_flag, and output_flag) shall be set as specified in B.4.

For an aggregatorincluding or referencing MVC NAL units, the following shall apply.
forbidden_zero_bit and reserved_one_bit shall be set as specified in ISO/IEC 14496-10

Othervfields (nal_ref_idc, non_idr_flag, priority_id, view_id, temporal_id
anchor_pic_flag, and inter_view_flag) shall be set as specified in B.5.

add

itilonal_bytes: The number of bytes following this aggregator NAL unit that should be considereq

NAL

NAL

36

as aggregated when this aggregator is referenced by an extractor with data_length equal to zero or
Map sample group.

UnitLength: Specifies the size, in bytes, of the NAL unit following. The size of this field is specified
with the 1lengthSizeMinusOne field.

Unit: a NAL unit as specified in ISO/IEC 14496-10, including the NAL unit header. The size of the
NAL unit is specified by NALUni tLength.
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B.3 Extractors

B.3.1 Definition

This subclause describes Extractors, which enable compact formation of tracks that extract, by reference,
NAL unit data from other tracks.

An Aggregator may include or reference Extractors. An Extractor may reference Aggregators. When an
extractor is processed by a file reader that requires it, the extractor is logically replaced by the bytes it
eferences. Those bytes must not contain extractors; an extractor must not reference, directly or-irjdirectly,
bnother extractor.

NOTE The track that is referenced may contain extractors even though the data that is-referencgd by the
extractor must not.

A\n extractor contains an instruction to extract data from another track, which is linked\té’the track in which the
bxtractor resides, by means of a track reference of type 'scal’.

lhe bytes copied shall be one of the following:

a) One entire NAL unit; note that when an Aggregator is referenced,\both the included and referenced
bytes are copied

b) More than one entire NAL unit

n both cases the bytes extracted start with a valid length field and a NAL unit header.

[he bytes are copied only from the single identified sample in the track referenced through the indicated
scal’ track reference. The alignment is on decoding time, i.e. using the time-to-sample table only, followed
Dy a counted offset in sample number. Extractorsgare a media-level concept and hence apply to the
jestination track before any edit list is considered.*(However, one would normally expect that the ed|t lists in
he two tracks would be identical).

B.3.2 Syntax

rlass aligned(8) Extractor J()o{

NALUnitHeader () ;

unsigned int(8) track:ref_ index;

signed int (8) sample_offset;

unsigned int((lengthSizeMinusOne+1) *8)
data_offset;

unsigned int ((lengthSizeMinusOne+1) *8)
data_leng¥h;

B.3.3 Semantics

NALUnitHeader () : the first four bytes of SVC and MVC VCL NAL units.
nal_unit_type shall be set to the extractor NAL unit type (type 31).

For an extractor referencing SVC NAL units, the following shall apply.

forbidden_zero_bit and reserved_three_2bits shall be set as specified in
ISO/IEC 14496-10.

Other fields (nal_ref_idc, idr_flag, priority_id, no_inter_layer_ pred_flag,
dependency_id, quality_ id, temporal_id, use_ref_base_pic_flag,
discardable_flag, and output_flag) shall be set as specified in B.4.

© ISO/IEC 2010 — All rights reserved 37


https://standardsiso.com/api/?name=3d0d35a6bbb61457b4e2ae4246800907

ISO/IEC 14496-15:2010(E)

For an extractor referencing MVC NAL units, the following shall apply.
forbidden_zero_bit and reserved_one_bit shall be set as specified in ISO/IEC 14496-10.

Other fields (nal_ref_idc, non_idr_flag, priority_id, view_id, temporal_id,
anchor_pic_flag, and inter_view_flag) shall be set as specified in B.5.

track_ref_index specifies the index of the track reference of type ‘scal’ to use to find the track from which

to extract data. The sample in that track from which data is extracted is temporally aligned or nearest
preceding in the media decoding timeline, i.e. using the time-to-sample table only, adjusted by an
offset specified by sample_offset with the sample containing the Extractor. The first track reference

sarn

dats

datd

B4 N

Both ex|
units ex
included
idr_flag,
discardd

The fieldls below shall take the following, values:

nall

idn

pril

dig

has the index value 1; the value O is reserved.

ple_offset gives the relative index of the sample in the linked track that shall be used as the source of
information. Sample 0 (zero) is the sample with the same, or the closest preceding, decoding time
compared to the decoding time of the sample containing the extractor; sample 1 (one),is_the nex
sample, sample -1 (minus 1) is the previous sample, and so on.

_offset: The offset of the first byte within the reference sample to copy. If the extraction’starts with the
first byte of data in that sample, the offset takes the value 0. The offset shall reference the beginning
of a NAL unit length field.

_length: The number of bytes to copy. If this field takes the value 0, then thé.€éntire single referenced
NAL unit is copied (i.e. the length to copy is taken from the length field_ referenced by the data offset
augmented by the additional_bytes field in the case of Aggregators).

NOTE If the two tracks use different 1lengthSizeMinusOne values,-then the extracted data will need re
formatting to conform to the destination track’s length field size.

AL unit header values for SVC

fractors and aggregators use NAL unit headers with the NAL unit header SVC extension. The NAL
fracted by an extractor or aggregated by an aggregator are all those NAL units that are referenced o
by recursively inspecting the contents of aggregator or extractor NAL units. The fields nal_ref _idc
priority id, no_inter_layer_pred_flag, dependency id, quality _id, temporal_id, use_ref base_ pic_flag
ble_flag, and output_flag shall take the-fellowing values:

| ref_idc shall be set to the highest values of the fields, respectively, in all the extracted o
aggregated NAL units.

| flag shall be setto-the highest values of the fields, respectively, in all the extracted or aggregated
NAL units.

ority 1id, temporal_id, dependency_ id, and quality_id shall be set to the lowest values of
the fields, respectively, in all the extracted or aggregated NAL units.

cardable’ flag shall be set to 1 if and only if all the extracted or aggregated NAL units have the
discaerdable_flag setto 1, and set to 0 otherwise.

out

put_flag should be set to 1 if at least one of the aggregated or extracted NAL units has this flag se

use

to 1, and otherwise set to 0.

_ref_base_pic_flag shall be setto 1 if and only if at least one of the extracted or aggregated VCL
NAL units have the use_ref_base_pic_flag setto 1, and set to O otherwise.

no_inter layer_pred_flag shall be set to 1 if and only if all the extracted or aggregated VCL NAL

38

units have the no_inter_layer_ pred_flag setto 1, and set to 0 otherwise.
If the set of extracted or aggregated NAL units is empty, then each of these fields takes a
value conformant with the mapped tier description.

NOTE Aggregators could group NAL units with different scalability information.
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NOTE Aggregators could be used to group NAL units belonging to a level of scalability which may not be
signalled by the NAL unit header SVC extension (e.g. NAL units belonging to a region of interest). The

description of such Aggregators may be done with the tier description and the NAL unit map groups. In
more than one Aggregator with the same scalability information may occur in one sample.

this case

NOTE If multiple scalable tracks reference the same media data, then an aggregator should group NAL units
with identical scalability information only. This ensures that the resulting pattern can be accessed by each of the

tracks.

NOTE If no NAL unit of a particular layer exist in an access unit then an empty Aggregator (in which the

1 4l el A " : Logrnl Tt 1 ! ! bl I : kN b
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B.5 NAL unit header values for MVC
Both Aggregators and Extractors use NAL unit headers with the NAL unit header extefision. The N

ncluded by recursively inspecting the contents of aggregator or extractor NAL units.

bnchor_pic_flag, and inter_view_flag shall take the following values:

priority_id and temporal_id shall be set to the lowest values of the fields, respectively, i
aggregated or extracted NAL units.

the aggregated or extracted VCL NAL units:

in all the aggregated or extracted VCL\NAL units.

AL units

bxtracted by an extractor or aggregated by an aggregator are all those NAL unitsxthat are refergnced or

[he fields nal_ref_idc, non_idr_flag, priority id, view_id, temporal_id,

nal_ref_ idc shall be set to the highest values of the field in alkthe aggregated or extracted NAY units.

non_idr_flag shall be set to the lowest values of the fieldlin all the aggregated or extracted NAL units.

h all the

view_id shall be set to the view_id value of the VCL NAL unit with the lowest view order index aong all

anchor_pic_flag and inter_view_flagg shall be set to the highest value of the fields, respectively,

© ISO/IEC 2010 — All rights reserved

39


https://standardsiso.com/api/?name=3d0d35a6bbb61457b4e2ae4246800907

ISO/IEC 14496-15:2010(E)

Annex C
(normative)

SVC and MVC sample group definitions

C.1 Introduction

The foll

MVC stieam and to ease obtaining information of subsets of the stream and extraction of any of the subsets.

If views
contain
views.

There a

Scalablg¢ Group Entry for an SVC stream or the Multiview Group Entry for an MVC stream.

Each S
stream,
points.

Entries,

For ead
Sample
primary

Though
groupin
groups
not be 3
fact, deg
the info
docume
that ma

A multiv
the MV
Many o
points a|

bwing sample groups may be used in an SVC or MVC track to document the structure of the' SVC of

from the same MVC bitstream are stored in multiple MVC tracks and one or morg'.of these trackg
multiple views, sample group entries and map groups can be used for these tracks {eontaining multiple

re a number of boxes, defined below, which may occur in the sample grotip-description, namely the

calable Group Entry or Multiview Group Entry documents a subset of the SVC stream or the MV(
respectively. Each of the subsets is associated with a tier and.may contain one or more operating
A\ grouping type of ‘scif’ or ‘mvif’ is used to define Scalable Group Entries or Multiview Group
respectively.

h tier, there may be more than one Scalable Group Entry or Multiview Group Entry in thd
[SroupDescriptionBox of grouping type ‘scif’ or ‘m/if’, respectively. Only one of those entries is the
definition of the tier.

the Scalable and Multiview Group Entries are contained in the SampleGroupDescription box, thg
j is not a true sample grouping as each sample may be associated with more than one tier, as these
bre used to describe sections of the.samples — the NAL units. As a result, it is possible that there may
SampleToGroup box of the grouping type 'scif' or ‘mvif’, unless it happens that a group does, in
cribe a whole sample. Even if@ SampleToGroup box of the grouping type 'scif' or ‘mvif’ is present
rmation is not needed for extraction of NAL units of tiers; instead, the map groups must always
nt the ‘pattern’ of NAL units-within the samples and provide the NAL-unit-to-tier mapping informatiorn

be needed for extractien;of NAL units.

iew group specifies.an MVC operating point and is therefore associated with the target output views of
D operating point) The Multiview Group box, defined in F.8.3, is used to specify a multiview group

the boxes_used to characterize SVC and MVC tiers are also used to characterize MVC operating
nd can therefore be contained in the Multiview Group box too.

40
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C.2 Definition
C.2.1 Tier information box

C.2.1.1 Definition

Box Type: ‘tiri’
Container:  ScalableGroupEntry or MultiviewGroupEntry or MultiviewGroupBox
Mandatory: Yes

Quantity: Zero or One // depends on primary_definition

box is included in a Multiview Group box, the covered bitstream subset consists of theytarget output
he multiview group and all the views required for decoding the target output views.

C.2.1.2 Syntax

rlass TierInfoBox extends Box(‘tiri’){ //Mandatory Box
unsigned int(16) tierID;

unsigned int(8) profileIndication;

unsigned int profile_compatibility;

[he tier information box provides information about the profile, level, frame size, discardabilityf and frgme-rate
Df a covered bitstream subset. If the Tier Information box is included in a Scalable Group eftry or a Multiview
[Sroup entry, the covered bitstream subset consists of the tier and tiers it depends upon_If the Tier Infgrmation

views of

C.2.1.3

unsigned int
unsigned int

unsigned int(16) wvisualWidth;
unsigned int(16) wvisualHeight;

unsigned int(2)
unsigned int(2)
unsigned int (4) reserved = 0;
unsigned int (16

(
(8)
(8) levelIndication;
(8) reserved = 0;

discardable;
constantFrameRate;

) frameRate;

Semantics

tierID gives the identifier of the tier, when the Tier Information box is included a Scalable Group entry

or a Multiview Group entry. Otherwise, the semantics of tierID are unspecified, and in this case,
tierID must pe, set to the reserved value 0.

profileIndication contains the profile_idc as defined in ISO/IEC 14496-10, when the pdrameter

appliesdo, the covered bitstream subset.

profilkeScompatibility is a byte defined exactly the same as the byte which occurs between the

ptofile_idc and level_idc in a sequence parameter set or a subset sequence parameter set, ag defined
i~ ISO/IEC 14496-10 Annex G or Annex H, when the parameters apply to the covered hitstream
subset.

levelIndication contains the level idc as defined in ISO/IEC 14496-10_when the parameted applies

to the covered bitstream subset. If the Tier Information Box is included in a Multiview Group Entry,
levelIndication shall be valid when all the views of the covered bitstream subset are target
output views. If the Tier Information Box is included in a Multiview Group Box, levelIndication
shall be valid when the views specified by the respective multiview group are the target output views.
If levelIndication is equal to O for an MVC stream, the level that applies to the covered bitstream
subset and operating with all the views being target output views is unspecified.

The profile, profile compatibility flags and level indicated by the fields profileIndication,

profile_compatibility, and levelIndication specifies an interoperability point with which
the covered bitstream subset, and, for MVC, operating with the target output views as specified in the
semantics of levelIndication, is compatible.
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vis

NOTE

ualwidth gives the value of the width of the coded picture (of an SVC stream), coded sub-picture
(of an SVC stream), or coded view component (of an MVC stream) in luma pixels of the
representation of this tier in the stream or any view component of the covered bitstream subset. A
coded sub-picture consists of a proper subset of coded slices of a coded picture. A tier may consist of
only sub-pictures. In this case, the tier is referred to as a sub-picture tier. A sub-picture tier may
represent a region-of-interest part of the region represented by the entire stream.

The tier representation of a sub-picture tier might not be a valid stream. One example is as follows. An AVC

bitstream is encoded using two slice groups. The first slice group includes the macroblocks representing a region-of-

interest and is coded without referring to slices in the other slice group for inter prediction over all the access units. The

slices of
all the sy

vis

dig

con

frd

C.2.2 Tier bit rate box

C.2.21

Box Tyge:  ‘tibr

Containgr:  ScalableGroupEntry or MultiviewGroupEntry or MultiviewGroupBox

Mandatpry: Neo

Quantity: Zero or One

When ineludedina-Sealable-Group-entryoraMuattiview-Greup-entry—the - tier bit rate-boxprovides-irformatio

the first slice group in each access unit then form a sub-picture and a sub-picture tier can be specified to includg
b-pictures over all the access units.

ualHeight gives the value of the height of the coded picture (of an SVC stream), coded sub-picture
of an SVC stream), or coded view component (of an MVC stream) in luma pixels of theg
representation of this tier in the stream or any view component of the covered bitstream subset.

cardable takes one of the following values; the value 02 is reserved.

00 this tier does not contain NAL units with discardable_flag (for SVC) equalte 1 or inter_view_flag
(for MVC) equal to 0.

01 this tier contains both NAL units with discardable_flag (for SVC) equal'to 1 or inter_view_flag (fof
MVC) equal to 0 and discardable_flag (for SVC) equal to 0 or inter_view_flag (for MVC) equal to 1.

03 all NAL units in this tier are with discardable flag (for SVC) equal to 1 or inter_view_flag (for MVC
equal to 0.

stantFrameRate specifies if the frame rate of this tier is{constant. A value of 0 denotes a non
constant frame rate, a value of 1 denotes a constant frame rate and a value of 2 denotes that it is no
clear whether the frame rate is constant. A value of 3 js reserved.

meRate gives the frame rate when the bitstream cerresponding to this tier and all the lower tiers tha
this tier depends on is decoded in frames per second rounded to the closest integer using the Roung
function specified in ISO/IEC 14496-10. If\c¢onstantFrameRate has a value of 0 or 2 ther
frameRate gives the average frame grate. If constantFrameRate has a value of 1 thern
frameRate gives the constant frame rate” frameRate equal to 0 indicates an unspecified frame ratg.
For SVC streams, decoded frames;:.complementary field pairs and non-paired fields are regarded as
frames when deriving the value of frameRate. For MVC streams, decoded view components of any
single view only are regarded.as.frames when deriving the value of frameRate, regardless of the
total number of the views, singe all output views are required to have simultaneous view components.

Definition

about the bit rate values of a tier. Two sets of information are provided: for the tier representation, including all
the tiers on which the current tier depends, and for the tier alone. Similarly, for each set of information, the
following values are supplied:

a)

42

for SVC streams, the lowest long-term average bit rate that this tier could deliver. Let maxDid be the
greatest dependency_id for all NAL units of the tier, and minQid be the least quality_id for all the NAL
units of the tier and having dependency_id equal to maxDid. The following NAL units of this tier are
not considered in calculating this bit rate value: those having dependency_id equal to maxDid and
quality_id greater than minQid. For MVC streams, the lowest long-term average bit rate that this tier
could deliver is equal to the long-term average bit rate of the tier, when all NAL units of the tier are
considered.

© ISO/IEC 2010 — All rights reserved


https://standardsiso.com/api/?name=3d0d35a6bbb61457b4e2ae4246800907

ISO/IEC 14496-15:2010(E)

b) the long-term average bit rate of the tier; all NAL units of the tier are considered.
c) the maximum, or peak, bit rate of the tier; all NAL units of the tier are considered.

When included in a Multiview Group box, the tier bit rate box provides information about the bit rate values of
the covered bitstream subset consisting of the target output views indicated by the multiview group and all the
views required for decoding of the target output views. The maximum and long-term average bit rate for the
covered bitstream subset are provided.

£:2:2:2—Syntax

rlass TierBitRateBox extends Box(‘tibr’) {
unsigned int (32) baseBitRate;
unsigned int(32) maxBitRate;
unsigned int(32) avgBitRate;

unsigned int (32) tierBaseBitRate;
unsigned int(32) tierMaxBitRate;
unsigned int (32) tierAvgBitRate;

C.2.2.3 Semantics

baseBitRate gives the lowest long-term average bit rate in/bits/second of the stream made fron this tier
and the lower tiers this tier depends on over the entire<Stream.

For SVC streams, baseBitRate is derived as follews. Let maxDid be the greatest dependengy id for
all NAL units of the tier, and minQid be the deast quality_id for all NAL units of the tier angl having
dependency_id equal to maxDid. The NAbunits that are taken into account when calculgting this
bit rate value are as follows: 1) all NAL\units of the tier except for those having dependency_id
equal to maxDid and quality_id greater than minQid; 2) all NAL units of the lower tiers thg current
tier depends on.

For MVC streams, baseBitRate Shall be equal to avgBitRate.

maxBitRate gives the maximumcbit rate in bits/second of the stream containing all NAL unit m3pped to
this tier and the lower tiers™this tier depends on, over any window of one second. All NAL unifs in this
tier and the lower tiers this tier depends on are taken into account.

avgBitRate gives the-long-term average bit rate in bits/second of the stream containing all NAL unit
mapped to this tier,and the lower tiers this tier depends on, averaged over the entire stream.|All NAL
units in this tier-and the lower tiers this tier depends on are taken into account.

tierBaseBitRate gives the lowest long-term average bit rate in bits/second of the stream mgde from
only this-tier over the entire stream. For SVC streams, the set of NAL units that are taken into|account
when/galculating this bit rate value is the same as for baseBitRate but excluding all NAL unifs of the
lower~tiers this tier depends on. For MVC streams, tierBaseBitRate shall be dgqual to
tierAvgBitRate.

tierMaxBitRate gives the maximum bit rate in bits/second that is provided by only this tier gver any
window of one second. All NAL units mapped to this tier are taken into account. All NAL unifs of the
fower tiersthistier depends omare ot tonsiderea:

tierAvgBitRate - gives the long-term average bit rate in bits/second that is provided by only this tier,
averaged over the entire stream. All NAL units mapped to this tier are taken into account. All NAL
units of the lower tiers this tier depends on are not considered.
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C.2.3 Priority range
C.2.3.1 Definition

Box Type:  ‘svpr

Container:  ScalableGroupEntry or MultiviewGroupEntry
Mandatory: Yes

Quantity: Exactly One

NO I E — this box was previously called SVCFriorityrRangebox.

This box reports the minimum and maximum priority_id of the NAL units mapped to this tier.

C.2.3.2( Syntax

class |PriorityRangeBox extends Box(‘svpr’) {
ungigned int(2) reservedl = 0;
ungigned int(6) min_priorityId;
ungigned int(2) reserved2 = 0;
ungigned int(6) max_priorityId;

C.2.3.3| Semantics

min priority_id, min_priority_id take the minimum orymaximum value of the priority_id synta
element that is present in the NAL unit header extension ef.the SVC or MVC NAL units mapped to the
tier. For AVC streams this takes the value that is, or would)be, in the prefix NAL unit.

C.2.4 $VC dependency range
C.2.4.1| Definition

Box Tyges: ‘svdr’

Containgr:  ScalableGroupEntry
Mandatory: Yes

Quantity: Exactly One

This box reports the minimum and-maximum dependency _id of the NAL units mapped to this tier.
The field min_temporal_id.reports the minimum value of temporal_id of the NAL units in the tier having
dependéncy_id equal to minh_dependency_id, Similarly the field min_quality_id reports the minimum quality_ig

of thosg| NAL units. The-fields max_temporal_id and max_quality_id similarly report on the maximum values of
the respective fieldsyn those NAL units having dependency_id equal to max_dependency _id.

C.2.4.2( Syntax

class SVCDCpcu\lcuL,_yRaugcBUA extenrds—Box{t s U}_J') {
unsigned int(3) min_dependency_id;

unsigned int(3) min_temporal_id;
unsigned int(6) reserved = 0;
unsigned int(4) min_quality_id;
unsigned int(3) max_dependency_id;
unsigned int(3) max_ temporal_id;
unsigned int(6) reserved = 0;
unsigned int(4) max_quality_id;
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C.2.4.3 Semantics

min_dependency_id, max_dependency_id take the minimum or maximum value

of the

dependency_id syntax element that is present in the scalable extension NAL unit header defined in
the SVC video specification of the NAL units mapped to the tier. For AVC streams this takes the value

that is, or would be, in the prefix NAL unit (note: this value is zero).

min_temporal_id, max_temporal_id take the minimum or value of the temporal_id syntax

element

that is present in the scalable extension NAL unit header defined in the SVC video specification of the

NAL units mapped to the tier having dependency id equal to min_dependency

id and

max_dependency_id respectively . For AVC streams this takes the value that is, or would-b
prefix NAL unit.

min_qguality id, max_guality_ id take the minimum or value of the quality_id syntax elen
is present in the scalable extension NAL unit header defined in the SVC video specifieation of
units mapped to the tier having dependency id equal to min_dépendency._i
max_dependency_id respectively . For AVC streams this takes the value thatiis, or would b,
prefix NAL unit.

C.2.5 Initial parameter sets box
C.2.5.1 Definition

Box Type:  ‘svip’

Container:  ScalableGroupEntry or MultiviewGroupEntry
Mandatory: No

Quantity: Zero or One

he SVC initial parameter sets box documents which parameter sets are needed for decoding this tie
he lower tiers it depends on.

C.2.5.2 Syntax

rlass InitialParameterSetBox\éxtends Box (‘svip’) {
unsigned int(8) sps_idlcpunt;
for (i=0; i< sps_id_.count; i++)
unsigned int (8) «SPS_index;
unsigned int(8) pps) id_count;
for (i=0; i< pps.id_count; i++)
unsigned int)8) PPS_index;

C.2.5.3 Semantics

sps\id_count, pps_id_count gives the number of entries in the following tables.

SPS_index specifies that the SPS or subset SPS with this index is needed for decoding this tie

e, in the

ent that
the NAL
d and
E, in the

I and all

r and all
in the

the lower tiers it depends on. These are 1-based indices into the arrays

SVCDecoderContigurationRecord or the MVCDecoderConfigurationkecord.

PPS_index specifies that the PPS with this index is needed for decoding this tier and all the lower tiers it
depends on. These are 1-based indices into the arrays in the SVCDecoderConfigurationRecord or the

MVCDecoderConfigurationRecord.
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C.2.6 SVC rect region box

C.2.6.1

Definition

Box Type: ‘rrgn’
Container:  ScalableGroupEntry
Mandatory: No

Quantity: Zero or One
-l 'y H o <l 4 Ll 4 HY o 4 £+l + toal o 4l P
-
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relative fo the region represented by another tier. When extended spatial scalability was used to encode in the
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C.2.6.2

class
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C.2.6.3
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dyn
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reg

C.2.7 I

tier a cropped region of another tier, then the geometry information of the cropped region _can "be
by this box. This box can also be used to signal the geometry information of a region-of-interest (RO

e current tier is a sub-picture tier. This area can either be static for all samples or vary atysample-by
basis. Note that it is possible that independent sub-pictures do not depend on all the tiers with lowe
this case dependencies can be given with the tier dependency box.

Syntax

RectRegionBox extends Box(‘rrgn’) {
igned int(16) base_region_tierID;
igned int(l) dynamic_rect;

igned int(7) reserved = 0;
dynamic_rect == 0) {

lunsigned int(16) horizontal_offset;
unsigned int(16) vertical_offset;
unsigned int(16) region_width;
lunsigned int(16) region_height;

Semantics

e_region_tierID gives the tierld value-of the tier wherein the represented region is used as thg
base region for derivation of the regionrepresented by the current tier.

amic_rect equal to 1 indicates.that the region represented by the current tier is a dynamically
changing rectangular part of the base region. Otherwise the region represented by the current tier is 3
fixed rectangular part of the-base region.

izontal_offset and \vértical offset give respectively the horizontal and vertical offsets o
the top-left pixel of thé rectangular region represented by the tier, in relative to the top-left pixel of the
base region, in lumasamples of the base region.

ion_width afid)region_height give respectively the width and height of the rectangular regiorn
represented by the tier, in luma samples of the base region.

Buffering information box

C.2.71

i

Definition

Box Type:  ‘buff

Container:  ScalableGroupEntry or MultiviewGroupEntry or MultiviewGroupBox
Mandatory: No

Quantity: Zero or One

The BufferingBox contains the buffer information of the covered bitstream subset. If the Buffering box is
included in a Scalable Group entry or a Multiview Group entry, the covered bitstream subset consists of the
tier and all tiers on which it depends. If the Buffering box is included in a Multiview Group box, the covered
bitstream subset consists of the target output views of the multiview group and all the views required for
decoding the target output views.

46
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C.2.7.2 Syntax

class BufferingBox extends Box(‘buff’) {

unsigned int (16) operating_ point_count
for (i = 0; i < operating point_count; i++) {
unsigned int (32) byte_rate
unsigned int (32) cpb_size
unsigned int (32) dpb_size
unsigned int (32) init_cpb_delay
unsigned int (32) init_dpb_delay

(- 9

C.2.7.3 Semantics

operating_point_count specifies the number of HRD operating points for~the covered b

operating_point_count shall be greater than 0.

byte_rate specifies the input byte rate (in bytes per second) to the coded picture buffer (CPE
HRD. The covered bitstream subset is constrained by the value of BitRate equal to byte rat
NAL HRD parameters as specified in ISO/IEC 14496-10. For. VCL HRD parameters, the
BitRate is equal to byte_rate * 40 / 6. The value of byte_rate shallbe greater than 0.

is constrained by the value of CpbSize equal to cpb_sizel* 8 for NAL HRD parameters as spq
ISO/IEC 14496-10. For VCL HRD parameters, the value’of CpbSize is equal to cpb_size * 40

At least one pair of values of byte rate and cpb, size of the same operating point shall confor|
maximum bit rate and CPB size allowed by profile and level of the covered bitstream subset.

dpb_size specifies the required size of the decoded picture buffer (DPB), in unit of bytes. The

Floor( dpb_size ) / ( PicWidthMbs * FrameHeightinMbs * 256 * ChromaFormatFactor ) ) ) as {
in ISO/IEC 14496-10.

first access unit and the timéef removal from the CPB of the first access unit. It is in units of 3
clock. The covered bitstream subset is constrained by the value of the nominal removal tim
first access unit from the CPB, t.,( 0 ), equal to init_cpb_delay as specified in ISO/IEC 14496-

picture and the-time of output from the DPB of the first decoded picture. It is in units of a 90 kH

picture in output order equal to init_dpb_delay as specified in ISO/IEC 14496-10 assuming
clock tiek\variable, t., is equal to 1/ 90 000.

C.2.8 Tier dependency box

C2.8:1 Definition

itstream

subset. Values of the HRD parameters are specified separately for each operating point. The jvalue of

) of the
b * 8 for
balue of

cpb_size specifies the required size of the coded picture buffer in bytes. The covered bitstream subset

cified in
6.

m to the

covered

bitstream subset is constrained by the' value of max_dec frame buffering equal to Nlin( 16,

pecified

init_cpb_delay specifies the required delay between the time of arrival in the CPB of the first bit of the

90 kHz
e of the
0.

init_dpb_delay specifies the required delay between the time of arrival in the DPB of the first ¢lecoded

z clock.

The covered-bitstream subset is constrained by the value of dpb_output_delay for the first decoded

that the

Box Type: ‘ldep’

Container:  ScalableGroupEntry or MultiviewGroupEntry

Mandatory: No for ScalableGroupEntry, Yes for MultiviewGroupEntry
Quantity: Zero or One

The TierDependencyBox identifies the tiers that the current tier is dependent on.
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C.2.8.2

class
uns
for

C.2.8.3

Syntax

TierDependencyBox extends Box(‘'ldep’) {
igned int(16) entry_count;

(i=0; i < entry_count; i++)
unsigned int(16) dependencyTierId;

Semantics

dep

C.2.9 $VC region of interest box

C.2.91

Box Tyg
Contain
Mandat

Quantity:

This bo
current

The ass

A ROl |
index of
“macroh
region.
equal to
contain

C.2.9.2
class

uns
uns

endencyTierId gives the tierld of a tier on which the current tier is directly or indirectly dependent
Tier A is directly dependent on tier B if there is at least one NAL unit in tier A using inter prediction
inter-layer prediction, or inter-view prediction from tier B. Tier A is indirectly dependent on tier B’if tie
A is not directly dependent on tier B while decoding of tier A requires the presence of tier Bx. Fhe value
of dependencyTierld shall be smaller than the tierld of the current tier. The decoding of thé current tie
requires the presence of the tier indicated by dependencyTierld. All dependencies up“o the tier with
the lowest tierld shall be given with the TierDependencyBox.

Definition
e: ‘iro’
br:  ScalableGroupEntry
bry:  No
Zero or One
provides the geometry information of region-of-interest (ROI) divisions of the current tier, when thg
ier is encoded to multiple (typically a large number of) independent rectangular ROls.

NOTE This box is typically used for interactive' ROl use cases, where the server can interactively transmi
only the NAL units belonging to the ROIs requésted by a client.

ignment of NAL units to a ROl is donein a time parallel metadata track as specified in Annex D.

D, denoted as roi_id, is specified for each ROl in a tier. If iroi_type is equal to 0, roi_id is equal to the

a ROl in a ROI raster scan~(see ISO/IEC 14496-10 for the definition of "raster scan” and the use of
lock raster scan”) of the(region represented by the tier starting with zero for the top-left ROI in the
f iroi_type is equal to A3\ roi_id is equal to the entry index i in the syntax of IroilnfoBox(). If iroi_type is
2, roi_id is set to a oumber identifying the region of interest. In this case, the temporal metadata mus
statements mapping*NAL units to roi_ids.

Syntax
IroiInfoBox extends Box(‘iroi’) {

igned~int (2) iroi_type;
igned int(6) reserved = 0;

if(

irei tvpe == 0) {

}

els

48

unsigned int(8) grid_roi_mb_width;
unsigned int(8) grid_roi_mb_height;

e if(iroi_type == 1){

unsigned int(24) num_roi;

for(int i=1; i<= num_roi; 1i++) {
unsigned int(32) top_left_mb;
unsigned int(8) roi_mb_width;
unsigned int(8) roi_mb_height;

—
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C.2.9.3 Semantics

iroi_type indicates the types of region division for all the ROIs. The value 0 indicates that all the ROls
(except possibly the right-most ones and the bottom-most ones) are of identical width and height. The

value 1 indicates that the geometry information for each ROl is separately signalled. The
indicates that the geometry can not be given. Values greater than 2 are reserved.

grid_roi_mb_width and grid_roi_mb_height indicate the width and height, respectively,

value 2

in units

of macroblocks, of the ROls. All the ROIs have identical width and height, with the following

exceptions.

When (PicWidthInMbs % grid_roi_mb_width ) is not equal to 0, the right-most RQOIls
width equalto ( PicWidthInMbs % grid_roi_mb_width ) macroblocks.

When (PicHeightInMbs % grid_roi_mb_height ) is not equal to 0, the bottom=most R(
a height equal to ( PicHeightInMbs % grid_roi_mb_height ) macroblocks.

of the tier representation in units of macroblocks, respectively, as specified in ISO/IEC 14496-
y) returns the remainder of x divided by y.

num_roi indicates the number of ROIs in a coded picture of the tier representation.

top_left_mb specifies the macroblock address of the first macroblock in raster scan order in th
the current entry. The value of top_left_mb shall be equal to'the syntax element first mb |
of the coded slices that belong to the current tier and that cover the top-left macroblock of thg
the current entry.

roi_mb_width and roi_mb_height indicate the width’and height, respectively, in unit of macr
of the ROI of the current entry.

C.2.10 SVC lightweight transcoding Box

C.2.10.1 Definition

Box Type:  ‘tran’

Container:  ScalableGroupEntry
Mandatory: No

Quantity: Zero or One

[he presence of the box indicates that the bitstream represented by this tier (and tiers it depends ug

pjiven the indicated profile and level indicators, with the indicated bit rates. The information on the
profile, level, and pit\rate may be given for either of the entropy coding systems, or both.

C.2.10.2 Syntax

rlass«<TranscodingInfoBox extends Box(‘'tran’) {
ungigned int(4) reserved = 0;
unsigned int(2) conversion_idc;

have a

DIs have

Where PicwidthInMbs and PicHeightInMbs are the visual width and height of a decoded picture

10, (X %

e RO of
in_slice
b ROI of

bblocks,

on) can

be transcoded from an-SVC stream to an AVC stream as indicated, and that the transcoded bitstreany can be

esulting

unsigned int (1) cavlc info present flag:

unsigned int(l) cabac_info_present_flag;

if (cavlc_info_present_flag) {
unsigned int(24) cavlc_profile_level_idc;
unsigned int(32) cavlc_max_bitrate;
unsigned int(32) cavlc_avg_bitrate;

}

if (cabac_info_present_flag) {
unsigned int(24) cabac_profile_level_idc;
unsigned int (32) cabac_max_bitrate;
unsigned int(32) cabac_avg_bitrate;
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C.2.10.3 Semantics

conversion_idc equal to 0, 1, or 2 indicates that the representation of the current tier can be translated
to an AVC bit-stream as specified in the semantics of the scalability information SEI message in
ISO/IEC 14496-10 Annex G. conversion_idc equal to 3 is reserved.

cavlc_info_present_flag specifies whether the transcoding information of the translated bitstream
using the Context-based Adaptive Variable Length Coding (CAVLC) entropy coder (i.e. when the
syntax element entropy_coding_mode_flag in the translated bitstream is equal to 0) as specified in
ISO/IEC 14496-10 Annex G is present.

cabac_info_present_flag specifies whether the transcoding information of the translated bitstrean
using the Context-based Adaptive Binary Arithmetic Coding (CABAC) entropy coder (i.e.(wher
entropy_coding_mode_flag in the translated bitstream is equal to 1) as specified in ISO/IEC,14496-1(
Annex G is present.

cavlc_profile_level_idc is the exact copy of the three bytes comprised0f profile idc
constraint_set0_flag, constraint_set1_flag, constraint_set2_flag, constraint_set3_flag’and level_idc, if
these syntax elements were used to specify the profile and level complianci. 0f the transcoded
bitstream using the CAVLC entropy coder.

cavllc_max_bitrate specifies the maximum bit rate in bits/second (units_6f\1000 bits/sec), over any
window of one second, that is provided by the transcoded bitstream usjng.the CAVLC entropy coder.

cavilc_avg_bitrate specifies the average bit rate in bits/second%(units of 1000 bits/sec) that ig
provided by the transcoded bitstream using the CAVLC entropy goder.

calac_profile_level_idc is the exact copy of the three bytes comprised of profile idc
constraint_set0_flag, constraint_set1_flag, constraint_set2, flag, constraint_set3 flag and level_idc, if
these syntax elements were used to specify the prafile*and level compliancy of the transcoded
bitstream using the CABAC entropy coder.

cabac_max_bitrate specifies the maximum bit ratevin bits/second (units of 1000 bits/sec), over any
window of one second, that is provided by the transcoded bitstream using the CABAC entropy coder.

cabac_avg_bitrate specifies the average bit rate in bits/second (units of 1000 bits/sec) that is
provided by the transcoded bitstream usingthe CABAC entropy coder.

C.2.11 [Scalable and multiview group-éntries

C.2.11.1 Introduction

Each sg¢alable or multiview,group entry is associated with a grouplD and a tierlD. The tierlD entries are
ordered|in terms of their dependency signalled by the value of tierID. A larger value of tierID indicates a highef
tier. A Yalue O indicates\the lowest tier. Decoding of a tier is independent of any higher tier but may bg
dependént on lower tiers” Therefore, the lowest tier can be decoded independently, decoding of tier 1 may be
dependgnt on tier.0y/decoding of tier 2 may be dependent on tiers 0 and 1, and so on. A tier can include data
from ong or moreMayers or views in the video stream.

If two tiers”are mutually independent in an SVC stream, then it is required that the tier that has the greate
importance{in the view of the content creator, shall be the lower tier (i.e. have the smaller tierID).

NOTE For example, two tiers are mutually independent (though there may be some lower tiers that they both depend
on). The first tier, if presented, has higher frame rate but lower individual picture quality, while the second tier, if presented,
has lower frame rate but higher individual picture quality. If the file composer can identify that the first tier offers a better
user experience for this content than the second tier, then the first tier is assigned a lower tierlD value than the second tier.

There shall be exactly one primary definition for each tier. For each ScalableGroupEntry or

MultiviewGroupEntry, when the field primary_grouplD is equal to the field grouplID, the group is the primary
definition of this tier, and the following applies.
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TierInfoBox and PriorityRangeBox shall be present.

For a certain tier, if any of the optional boxes is not present, then that information is not defined for
that tier (there is no inheritance of tier information). If for a certain tier no TierDependencyBox is
present then this tier may depend on all tiers with lower tierID.

If the InitialParameterSetBox is present then the parameter sets needed for decoding this tier and all
the lower tiers it depends on are indicated with this box. If this box is not present then it is not

signalled whether all the parameter sets given by the SVCDecoderConfigurationRe

cord or

grouplD values within each sample. Values of grouplD can then’be associated with values of tierlD

may require all or some of the NAL units associated with 'smaller tierID values for proper decoding o
but will never require any NAL unit associated with agreater tierlD value. (i.e., dependency will only
he direction of lower tiers).

A\ Server or Player can choose a subset of tiérlD values that will be needed for proper decoding o

pased on the values of the description fields*present within the entries (e.g., frame rate, etc) of the
jroup description box of type “sci£” or “mvi £”.

ield, the SampleGroupDescription-Box which contains either of them must carry length informatio
bntries according to version 1.0f\the SampleGroupDescription box definition.

[he data in a particular tier may be protected; this is indicated by the presence of a ProtectionScheme
n the tier definition. If any tier is so protected then:

e |If the basg layer or base view (AVC) is protected, then the sample entry must also be transfo

changingits four-character code, and adding a ProtectionSchemelnfoBox, in the standard way.

v/ beeode O cHrattonecora—a Reeaet- paramete 8 8 et en the
InitialParameterSetBox shall not be present.
e The values of tierIDs are not required to be contiguous.
Additionally, for each ScalableGroupEntry, when the field primary_grouplD is equal(to the field groupiD,
5VCDependencyRangeBox shall be present. Additionally, for each MultiviewGroupEntry, when the field
brimary_grouplD is equal to the field grouplD, ViewldentifierBox shall be present.
For each specified tierlD, there shall be at least one NAL unit that is associated with it. In other words, it is
lisallowed to specify tiers that are not used in the track.
Fach NAL unit in the elementary stream is associated with a tierlD *value as follows. First, each sample is
bssociated with a map of grouplD values through the sampleygrouping of type “scnm” as gpecified

subsequently. The “scnm” sample grouping therefore indicatés the association between NAL units and

ing the

sample group description box of type “scif” or “mvif”. NAL units associated with a particular tierlD value

eration,
exist in

peration
sample

Since the ScalableGroupEntry and-the MultiviewGroupEntry are of variable length and have no internal length

h for its

InfoBox

rmed by

e Ifany layer or view is protected in a track, a ProtectionSchemelnfoBox of some kind must be

ProtectionSchemelnfoBox is required but may not be needed as the four-character cod
SampleEntry might not have changed if, for example, the base layer is un-protected.

dded to

the sample entry (this is the ‘warning’ that some protection is in effect). The original format bgx in the

in the

e Extractors may point to data in protected SVC streams; the byte references are to data ‘on disc’ (i.e.
possibly protected). When protecting, if extractors are permitted by the scheme in use, and the

protection changes data sizes, then extractors may need re-writing.
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C.2.11.2 Scalable group entry

C.2.11.2.1 Definition

Group Type: ‘scif’

Container:  Sample Group Description Box (‘sgpd')
Mandatory: No

Quantity: Zero or More

C.2.11.2

class
uns
uns
uns
uns
uns
uns
uns
uns
uns

if
{

C.2.11.2

grg

pri

is_|

.2 Syntax

ScalableGroupEntry () extends VisualSampleGroupEntry ('scif') {

igned int(8) grouplD;

igned int(8) primary_grouplD;

igned int(l) is_tier_IDR;

igned int (1) noInterLayerPredFlag;

igned int (1) useRefBasePicFlag;

igned int(l) storeBaseRepFlag;
(1)
(3)
(8)

igned int is_tl_switching point;

igned int reserved = 0;

igned int tl_switching_distance;

(groupID == primary groupID) // primary definitioh of tier
TierInfoBox() ; // Mandatory
SVCDependencyRangeBox () ; // Mandatory

PriorityRangeBox () ; // Mandatory

//Optional Boxes or fields may follow when defined later

TierBitRateBox () ; // optienal
RectRegionBox () ; // optienal
BufferingBox () ; // optional
TierDependencyBox () ; //\eptional
InitialParameterSetBox () ; /~ optional
IroiInfoBox () ; Y/ optional
ProtectionSchemeInfoBox () ; // optional
TranscodingInfoBox () ; // optional
.3 Semantics

upID gives the identifier of the group entry; grouplDs are arbitrary values but shall be unique.

mary_grouglD’specifies the group containing the primary definition of this tier. If this value is equa
to the value\of grouplD then this group is the primary definition of this tier.

tier_TDR when set to 1, indicates that, for the members of this group, the coded pictures of thg
representation of the highest layer (i.e. the layer with the highest value of dependency _id as specifieg

nol

use

52

it tSO/IEC 14496-10 Annex G) are IDR pictures. A value of 0 indicates that, for the members of this
group, the coded pictures of the Tepresentationof the highesttayerare mot DR pictures:
nterLayerPredFlag when set to 1, indicates that the members of this group are with

no_inter_layer _pred_flag equal to 1 and coded without using inter layer prediction. A value of 0
indicates that the members of this group may have been coded using inter layer prediction.

RefBasePicFlag when set to 1 indicates that the members of this group are with
use_ref base pic_flag equal to 1 and using decoded base representations for inter prediction such
that mismatch due to discarding of NAL units with quality_id greater than 0 is controlled. A value of 0
indicates that the members of this group may have any value of use_ref base_pic_flag.
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storeBaseRepFlag when set to 1 indicates that the members of this group are with
store_base_rep_flag equal to 1 such that the corresponding decoded base representations are
stored when the decoding operates at the current tier. A value of 0 indicates that the members of this
group may have any value of store_base_rep_flag.

is_tl_switching_point when set to 1, indicates that, for the members of this group, those having
the highest value of temporal_id as specified in ISO/IEC 14496-10 Annex G are temporal layer
switching points. Let the highest value of temporal_id of the members of this group be tld, then the
bitstream can be switched at any of the members having temporal_id equal to tld from the temporal
layer with temporal_id equal to tld-1 to the temporal layer with temporal_id equal to tld, provided that
the members with temporal_id equal o tld-T indicated by iI_switching_distance have been prpcessed
(transmitted and decoded). is_t1_switching_point equal to 0 indicates that the membels of this
group having the highest value of temporal_id as specified in ISO/IEC 14496-10 Annexy\G may or may
not be temporal layer switching points.

tl_switching distance is used when is_tl_switching_point is 1. It indicates the number of samples
of the temporal layer with temporal_id equal to tld-1 that must be decoded té6-ensure decodability of
the stream at or above temporal layer tld from the switching point onward,"The value O indjcates a
temporal switching point with no dependency on the lower temporal layer. This required distance for a
particular sample may be reduced by a temporal layer switching, distance statement in the time
parallel metadata track for a specific sample.

C.2.11.3 Multiview group entry
C.2.11.3.1 Definition

Sroup Type: ‘mvif’

Container:  Sample Group Description Box ('sgpd')
Mandatory: No

Quantity: Zero or More

C.2.11.3.2 Syntax

Flass MultiviewGroupEntry () extends VisualSampleGroupEntry ('mvif') {
unsigned int(8) grouplD;

unsigned int (8) primary grouplD;

unsigned int (4) reserved = 0;

unsigned int(l) is s«tls switching point;

unsigned int (3) reserved = 0;

unsigned int(8) ‘tl_switching_distance;

if (groupID.== primary groupID) // primary definition of tier
{

ViewIdentifierBox () ; // Mandatory

TierinfoBox () ; // Mandatory

TierDependencyBox () ; // Mandatory

PriorityRangeBox () ; // Mandatory

//Optional Boxes or fields may follow when defined later

TierBitRateBox () ; // optional
BufferingBox () ; // optional
InitialParameterSetBox () ; // optional
ProtectionSchemeInfoBox () ; // optional
ViewPriorityBox () ; // optional
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C.2.11.3.3 Semantics

groupID gives the identifier of the group entry; grouplDs are arbitrary values but shall be unique.

primary_groupID specifies the group containing the primary definition of this tier. If this value is equal
to the value of grouplD then this group is the primary definition of this tier.

is_tl_switching_point when set to 1, indicates that, for the members of this group, those having
the highest value of temporal_id as specified in ISO/IEC 14496-10 Annex H are temporal layer
switching points. Let the highest value of temporal_id of the members of this group be tld, then the

layer with temporal_id equal to tld-1 to the temporal layer with temporal_id equal to tld, provided,tha
he members with temporal_id equal to tld-1 indicated by tl_switching_distance have been progesseqd
(transmitted and decoded). is_t1_switching point equal to 0 indicates that the members.of this
group having the highest value of temporal_id as specified in ISO/IEC 14496-10 Annex H may or may
not be temporal layer switching points.

t1_|switching_distance is used when is_tl_switching_point is 1. It indicates the number of sampleq
f the temporal layer with temporal_id equal to tld-1 that must be decoded to enstre decodability of
he stream at or above temporal layer tld from the switching point onward. The value 0 indicates 2
emporal switching point with no dependency on the lower temporal layer. This-required distance for §
particular sample may be reduced by a temporal layer switching distance statement in the time

parallel metadata track for a specific sample.

pping NAL units to map groups and tiers

C.3.1 Introduction

In ordel to describe scalability or view hierarchy within an\SVC or MVC access unit, two kinds of samplg
groups dre used:

a) [a group to describe sections of a sample.” For each of the groups, a ScalableGroupEntry or &
MultiviewGroupEntry exists which defines\the group properties. Note that these describe tiers, not thg
entire stream, and therefore describe ¢he NAL units belonging to one tier at any instant, not the entirg
AU. See C.1 and C.2.

b) |a map group, that describes\the mapping of each NAL unit inside an AU to a map group (of
grouping_type ‘scnm’). Forleach different sequence of NAL units belonging to a particular map group
a ScalableNALUMapEntry_exists. Within an AU a map group includes all NAL units of a tier.

Definind map groups requires)that there is a limited number of map grouping patterns for all access units. If
there is a varying number-of NAL units in successive access units for a given tier, Aggregators can be used tg
make these varying strictures consistent and to reduce the number of map groups required.

C.3.2 Map group definition

Group Tlypex‘scnm’

Containgri/_Sample Group Description Box (‘sgpd')
Mandatory: No

Quantity: Zero or More

Each sample is associated with a group_description_index in the SampleToGroupBox with grouping_type
‘scnm’. A SampleGroupDescriptionBox with grouping type ‘scnm’ contains a ScalableNALUMapEntry for
each group_description_index.
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class ScalableNALUMapEntry () extends VisualSampleGroupEntry ('scnm') {
unsigned int(8) reserved = 0;
unsigned int (8) NALU_count;
for (i=1; i<= NALU count; 1i++)
unsigned int(8) grouplD;
}
}

Each sample belonging to a given map group has exactly NALU_count NAL units in it (possibly by using
aggregators to group together NAL units of the same layer or view). Each of those NAL units maps to the

Corresponding scalable or multiview group as descriped by the group LD.

NOTE 1 An arbitrarily chosen groupID is used here, rather than the more obvious scalable or multiview grg
rom the sample group description box, so that if scalable groups are deleted or re-ordered these- opetation
letected and handled. Note also that there may be one or more scalable or multiview groups in a given tier.

NOTE 2 If movie fragments are used, new maps cannot be introduced in the fragments (only the associati

may be needed.

C.4 Decode re-timing groups

C.4.1 Introduction

Sroup Type: ‘dirt’

Container:  Sample Group Description Box ('sgpd')
Mandatory: No

Quantity: Zero or More

Vhen temporal layers are discarded, re-timing the' decoding times of some or all samples may be ne

ransmission and decoding process. Compasition times are not affected. If the stream is 'thinned' to
bnd there is a re-timing sample grouping-for tierlD Y, where Y is the largest such tierID less tha

the original decode time), plus th€ given re-timing: newDTS = oldDTS + delta. The CTS is given as
he composition time to sample table: CTS = oldDTS + compositionOffset, which is CTS = newDTS
compositionOffset.

[his re-timing is given as‘sample groups, which are associated with samples by using the normal sa
group structures. Each/group provides a set of re-timing deltas and their associated tierIDs. Th
jefinition must be,ordered by increasing tierlD.

C.4.2 Syntax

rlass«beCodeRetimingEntry () extends VisualSampleGroupEntry ('dtrt') {
unsigned int(8) tierCount;
for (i=1; i<=tierCount; i++) {

up index
5 can be

bn of the

hew samples to pre-existing maps). In this case, care should be taken to introduce, in the \moévie box, all the maps that

eded to

ensure that the stream complies with all buffer and HRD requirements. Also re-timing may impifove the

ierlD X,
n X that

contains re-timing sample grouping,-thien the adjusted decode time is the time from the time-to-sample table

Isual by
delta +

mple-to-
e group

unsigned int(16) tierID:

signed int(16) delta;

C.4.3 Semantics

tierID gives the ID of a tier that maps to a temporal level; the tiers with equal or greater tierID, up to the

next tierlD in this group, use the given decode time delta

delta provides an adjustment for the decode time
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C.5 Vi

ew Priority Sample Grouping

C.5.1 Definition

View Priority sample grouping is used to label views with priorities based on content. The higher the content
priority, the more interesting or important the view is for the viewer (audience). Note that the ‘structural’ priority

id used

in the NAL unit header extension has another meaning and indicates dependencies on other views

due to encoding constraints rather than the importance of the view itself, and that though coding dependency
imposes constraints on priority_id values, priority_id values do not necessarily indicate coding dependencies.

Content

information when pruning views from a file. In the latter case, content priority indicates where pruning-is.Jeas

harmful

Either v
If versiol
the sam
Priority

Assignmient URI box is present in the sample entry, grouping_type_parameterds a 1-based index to thg

MVC Vi
MVC Vi

Priority Assignment URI box is not present in the sample entry, grouping_type_parameter has no defined
semantics but the same priority assignment method should be used consistently for a particular value of
grouping_type_parameter.
NOTE Sub-bitstreams extracted according to content_priority_id enly might not form a conforming bitstream; fof
example| non-output views might have low content priority but be needed_ for decoding some output views.
C.5.2 $yntax
class [ViewPriorityBox extends Box (‘vipx¥) {
fory (i=0; i++) { // To end of box
lunsigned int (6) reserved =_0;
unsigned int(10) view_id;
lunsigned int(32) contentspxiority_id;
}
}
class [ViewPriorityEntry () extends VisualSampleGroupEntry (’vipr’)
{
VigwPriorityBox () i

C.5.3 $emantics

vig

con

priority id can help a player or viewer selecting interesting views and can also be used as additiena
when several views have similar structural priorities due to encoding constraints.

prsion 0 or version 1 of the Sample to Group Box may be used with the View Priority sample grouping
n 0 of the Sample to Group Box is used and the MVC View Priority Assignment URI'boX is present ir
ple entry, the used priority assignment method is indicated by the first URI entry~/of the MVC View
Assignment URI box. If version 1 of the Sample to Group Box is used and/the MVC View Priority

bw Priority Assignment URI box. If grouping_type_parameter points+0, a non-existing item in the
ew Priority Assignment URI box, or version 1 of the Sample to Group Box’is used and the MVC View

w__1id.identifies the view. See the View ldentifier box.

tent _priority_id indicates real-world view priority based on content, i.e., not related to encoding

stricture A view that has a3 lower value- than another view - has 2 hiahar nrioritv-than that viaw
HHGHH 6 —A-\H8WHRat-Ras—a+10We i aibdetRaRaRo8iHB8W-RaS—a-HgReFPpHOHY RaR-HRat-HeW-
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Annex D
(normative)

Temporal metadata support

D.1 Introduction

A timed metadata track, as defined in ISO/IEC 14496-12, may be used to provide temporal informatic
he associated video track.

[his metadata is stored in metadata tracks. These tracks have a handler type ‘meta’and are linke
media track using a track reference of type ‘cdsc’ as specified in ISO/IEC 14496-121The metadata is s
samples, the decoding time of which is equal to the media samples it describes. Composition off
permitted but not required in timed metadata tracks, but, if used, the composition timing must m
composition timing of the associated media track.

he metadata is structured using conceptual statements. Each statéement has a one-byte type
ndicating what it is asserting, and a size, which is the length of its payload in bytes, not including the
ype fields. The length of the size field depends on the type field.

Chere are two important ‘structuring’ statements, groupOfStatements and sequenceOfStatements.

lhe statement groupOfStatements allows several stateménts to be made about one thing, by groupir
A\ groupOfStatements contains a set of statements alhéf which are asserted about the thing described,

[he statement type sequenceOfStatements may be used in the description of the entire sample or @
init in the media stream that is an Aggregator or Extractor, to describe its sequence of NAL
sequenceOfStatements contains a set of )statements, which are in one-to-one correspondence
sequence of contained objects in that which is described.

Fach metadata sample is a collection (a group or sequence) of one or more statements about the te
bligned media sample. Each ofithe statements in the collection may have a default type from the sam
br have an explicit single typetin each statement. Similarly, the default length may be indicated in the
bntry, or be inline in each ;sample. The overall sample is a collection of N statements. The samg
brovides the statementtype of each sample (group or sequence), and (optionally) the default type an
alues of the statemeénts’in the sample. It can also supply a statement which is true of every sample d
Dy this metadata (@nvoverall’ statement).

There is a sef of pre-defined statement types defined in this International Standard, and there is
brovisionforiextension statements by other bodies.

here\are statement types reserved to ISO, and other statement types reserved for dynamic assi

n about

d to the
tored in
Sets are
htch the

field —
bize and

g them.

f a NAL
Linits. A
vith the

porally
le entry,
sample
le entry
d length
pscribed

explicit

gnment.

4 N =Y

Dynamic assignment consists of a table in the Sample Entry of the metadata track, containing pairs mefpping a

1 tot + 1
uldl ol dilTIITICTIt T TU UT\I1O.

The allocation of different categories of statement types is as follows.

0 no metadata (empty statement), reserved to ISO
1-95 short, reserved to ISO

96-191 short, user extension

192-223 long, reserved to ISO

224-255 long, user extension
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The URIs are used in the same sense as namespace identifiers in XML; they are not guaranteed to be de-
referenceable. If URLs are used, they should contain a month indication in the form yyyymm, indicating that
this use of the domain in the URL was authorized by the owner of that domain as of that month. An example

may be:

2 maps to http://www.example.com/200610/gateway-types#quality-model

For the purposes of this metadata, a prefix NAL unit and its associated AVC NAL unit are considered as one
NAL uni e NAL i i s ' i ey
taken frpm the associated AVC NAL unit.

An aggregator NAL unit may be described, and if it is described by a sequence, the elements in the sequence
corresppnd one-one to the NAL units aggregated by both inclusion and reference. Similarly, an extractor may
be desgribed, and if it is described by a sequence, the elements in the sequence correspond oné-one to the

NAL units in the extracted data.

In all sequences, SEI NAL units are treated as any other NAL unit. If they need to be_skipped in sequences
an emply statement or a NAL header statement can be used.

D.2 Connection to the video media data

A metadlata sample may store a data structure for each NAL unit in.thé media data stream. The metadata
sample must be temporally aligned to the media data sample (in decoding time).

> > > Q >
- - — —
< < << g\ <
ZZ||Z(h2 || 2

1 2 304 5
A A A sﬁmplé
sllsllelles]|ls
(] (] © (] ©
el el © el ©
& & 3 & 3
€ (L2 |[.& ||E ||.&

1 2 3 4 5
sample

Figure D.1 —Connection between media data and metadata

NOTE As illustrated in Figure D.1 synchronization between the NAL units in the media data stream and thg
corresponding meta information is done by using the same structure in both streams (e.g. by counting NAL units

and metadata statements).

D.3 SVC meta data sample entry

D.3.1 Definition
The SVC Metadata Sample Entry extends the Metadata Sample Entry and includes a configuration box which

defines some default values for the samples and statements. It can also supply a statement which is valid for
every sample described by this metadata sample entry, and a mapping of user extension statements to URIs.
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The following example sample entry field values demonstrate different default possibilities:

sample_statement_type = groupOfStatements, default_statement_type=0, default_statement_length=0

— this is the ‘normal’ case, a group of statements about the entire sample

sample_statement_type = sequenceOfStatements, default_statement_type=0, default_statement_length=0

— where no statement needs to be made about the overall sample

sample_statement_type = sequenceOfStatements, default_statement_type=NALHeaderStatement,

default statement Inngfh—l\l

— com_pact samplgs consisting merely of NAL headers of length N, for each aligned NAL unit

f priority override statements are used, then a priority assignment box may be present, providing-the
pf the methods referenced. When the box occurs here, the method_count may be greater than 1.

D.3.2 Syntax

Flass statement (default_type, default_length) {
int st_type, field_size = 0; // local variables, not“/fields
int st_length = 0, body_len = 0; // local variables, \not fields

if (default_type != 0) st_type = default_type;
else {
unsigned int(8) statement_type;
st_type = statement_type;
st_length = 1;
}
if (default_length != 0) body_len = default_length;
else {
if (st_type >= 192) field_size = 4;
else if (st_type > 0) field.sdze = 1;
else { body_len = 0; field.usize = 0; }

if (field_size > 0) {
unsigned int(8*field size) statement_length;
body_len = statementilength;
st_length += fieldiy'size;

}

unsigned int(8) (statement_body[body len];
st_length += ody_len;

rlass SVCMeftadataSampleConfigBox extends FullBox(‘svmC’)
(
int // local variable, not a field

ungigned int(8) sample_statement_type; /* normally group, or seq */
uftsigned int (8) default_statement_type;

unsigned int(8) default_statement_length;

unsigned int(8) entry count;

for (i=1; i<=entry_count; i++) {
unsigned int(8) statement_type; // from the user extension ranges
string statement_namespace;

}

ames

statement (0,0) overall_statement; /* NB may be the empty statement, type==0 */
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class SVCPriorityLayerInfoBox extends Box(‘qglif’) {

l CNTOM o o o o O ul P L) r= oMot o do: o O |l hnPE VAPV A A
class [S¥eMetadettaSamplelrtry——esctends—M SaFeP-—)

class [MetaDataSample {

D.3.3

60

unsigned int(8) pr_layer_num;

for(j=0; j< pr_layer_num; Jj++) {
unsigned int(8) pr_layer;
unsigned int(24) profile_level_idc;
unsigned int(32) max_bitrate;
unsigned int(32) avg_bitrate;

corCoreohoTit o eIt Tyt

SVOMetadataSampleConfigBox config;
SVdPriorityAssignmentBox methods; // optional
SVdPriorityLayerInfoBox priorities; // optional

inY totalLength; // local variable, not a field

for] (totalLength = 0; totallLength<sample_size; ) {

statement (default_statement_type, default_statement_length)” the_statement;
totallLength += the_statement.st_length;

emantics

stdtement_type - an integer identifying a statement type.defined in this International Standard, o

ynamically defined in the corresponding sample entry of.this track. In the SVCMetaDataSampleEntry
his entry also defines the namespace mapping for this,statement type of a dynamic statement. Wher
used to define a mapping, the statement_type must\have a value taken from the ranges reserved fo
user extensions.

stagtement_length - the length in bytes of thé statement body, not including the statement_type ang

statement_length fields.

stagtement_namespace - gives a valid"URI, in null-terminated UTF-8 characters; if a URL, it shouldg

contain a month in the form yyyymm, defined or approved by the owner of the domain name in tha
URL as of the month indicated.

stagtement_body - the contents\of the statement, as defined by the statement type

sample_statement_type ‘--describes whether the collection of statements in each sample associateq

ith this sample entry_is either a group (each describing the whole sample) or a sequence (each
mapped to a NAL.unit of the sample), and therefore normally takes the value groupOfStatements o
sequenceOfStatements.

deflault_statefent_type - in the case where all the first-level statements in all the associated

sampleshave the same type, that type can be supplied here and then not be present in each sample
his would "normally only be used when the sample_statement_type is sequenceOfStatements. If ng
default is needed, then 0 should be supplied in this field.

de

ault statement length - in the case where all statements in all the associated samples hav
the same length, that length can be supplied here and then not be present in each sample. If no
default is needed, then 0 should be supplied in this field.

pr_layer_num specifies the number of the priority layer.

pr_layer specifies the identifier of the priority layer. Priority layer identifiers are unique across the
stream that is mapped to this metadata stream.

profile_level_idc specifies the profile and level compliancy of the bitstream of the priority layer
identified by pr_layer. profile_level_idc is the exact copy of the three bytes comprised of profile_idc,
constraint_set0_flag, constraint_set1_flag, constraint_set2_flag, constraint_set3 flag and level_idc, if
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these syntax elements were used to specify the profile and level compliancy of the bitstream of the
priority layer.

max_bitrate specifies the maximum bit rate, in units of 1000 bits per second, of the bitstream of the

priority layer identified by pr_layer in any one-second time window.

avg_bitrate specifies the average bit rate, in units of 1000 bits per second, of the bitstream of the

0

192

193

194

Pp-4—HelperFunctions

Function next_NALu () {
// the next statement is made about the next NAL unit

PD.5 Statement Types

he following statement types, and their required contents, are defined.

priority layer identified by pr_layer.

emptyStatement: when nothing needs to be said about thething described (allows skippi
item in a sequence)

groupOfStatements: the contents of the statement.are exactly a set of statements, all
apply to the described sample or NAL unit

class groupOfStatementsBody (size){
int 1=0;
do {
statement (0,0) the_statement;
i+=the_statement.st.dength;
} while (i < size);

}

sequenceOfStatements:the contents of the statement are exactly a set of statement
describe, in one-to-ohe’ correspondence, the contents of a sample, extractor or ag
(except note that the inlinesequenceOfStatements corresponds to one or more NAL units)

class sequenceOfStatementsBody(size) {
int 1=0%
do. ¢
statement (0,0) the_statement;
i+=the_statement.st_length;
next_NALu () ;
} while (i < size);

}

sequenceOfFixedStatements: same semantics as for sequenceOfStatements, except that

ng of an

bf which

5, which
fJregator

the

contents of the statement are a one-byte statement type, followed by a one-byte length ing

ication;

then follows a number of statements of that single type, each of the same length. The number of
statements following is given by (statement_length-2)/fixedLength. The fixedLength shall be

greater than zero.
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195

class sequenceOfFixedStatementsBody (size) {

int i=2;

unsigned int (8) fixedType;

unsigned int (8) fixedLength;

do {
statement (fixedType, fixedLength) the_statement;
i+=fixedLength;
next_ NALu () ;

} while (i < size);

}

inlineGroupOfStatements; this structure can be used to describe a consecutive set of items (NAL
units). This structure starts with a one-byte count of the number of items described, and\ther
describes all these items together with a number of statements (like a groupOfStatements). If
individual statements about each item are also desired, a sequenceOfStatements may bqg
included in the inlineGroupOfStatements to describe the items individually. In this®case thg
included sequenceOfStatements shall describe as many items as specified by thevalue of count.

class inlineGroupOfStatementsBody (size) {
int i=1;
unsigned int(8) count;
do {
statement (0,0) the_statement;
i+=the_statement.st_length;
} while (i < size);
for (j=0; j<count; Jj++)
next_ NALu () ;
}

itemLengthStatement: 1, 2, or 4 bytes of payload,containing the length of the corresponding iten
(sample, group, or NAL unit)

aggregatorStatement: indicates that the_dtem described is an Aggregator. If contained in 3
groupOfStatements about the Aggregator, the aggregatorStatement shall be the first statement i
the groupOfStatements. The group@fStatements may contain additional statements about the
whole aggregation and a sequenceOfStatements to individually describe the NAL units
aggregated. An aggregatorStatement contains no body.

extractorStatement: indicates that the item described is an Extractor. If contained in 4
groupOfStatements about\the Extractor, the extractorStatement shall be the first statement in the
groupOfStatements. (The groupOfStatements may contain additional statements about all NAL
units referenced and-a sequenceOfStatements to individually describe the NAL units referenced
An extractorStatemient contains no body.

overridePrierityStatement:

clags)overridePriorityStatementBody (size) {
unsigned int(8) priority_assignment_method_index;
bit(2) reserved = 0;
bit(6) priority_id;

N
T

Contains a value for priority_id which may replace the priority _id value in the NAL unit header of
the corresponding NAL unit. The field priority_assignment_method_index identifies the method
used to calculate the priorities, as a 1-based index into the priority assignment URI box in the
metadata sample entry (if any). There may be more than one of these statements for a given NAL
unit; if there are several, they must differ in the value of the priority_assignment_method_index. If
a stream is logically or physically re-labelled with priority_id values from these statements, then
the same method must be used for all NAL units. If, for a given NAL unit, the priority_id value
desired for a given method is the same as the value in the bitstream, then this statement may be
omitted for that method for that NAL unit.
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5 priorityRangeStatement: This is used when multiple NAL units are described. This contains two
bytes, each containing a priority value in their lower 6 bits. The first is the lowest P value and the
second the highest in the matching NAL units.

class priorityRangeStatementBody(size) {
bit(2) reserved = 0;
(6) min_priority_id;

bit(2) reserved = 0;
(6) max_priority_id;

}

6 DTQrangeStatement: This is used when multiple NAL units are described. The fieldshare| defined
exactly as for the SVCDependencyRangeBox.

class DTQRangeStatementBody (size) {
bit(3) min_dependency_id;

bit(3) min_temporal_id;
bit(6) reserved = 0;
bit(4) min_qguality_id;
bit (3) max_dependency_id;
bit (3) max_temporal_id;
bit(6) reserved = 0;

(4)

max_quality_id;

}

7 ROlindicationStatement: applies to a set of NAL unitssand gives IROI information.

class iroiStatementBody () {
unsigned int(16) tierID;
unsigned int(24) roi_id;

}

tierID specifies the tier the roivdd is defined in.
roi_id gives the ID of the ROl to which the NAL units pertaining to this statement belong,

8 scalabilitylnfoStatement.) This statement contains the header information from the matchjng NAL
unit. The syntax is below, and the fields are as defined in ISO/IEC 14496-10 Annex G for INAL unit
headers with NAL:unit header SVC extension. The first byte is taken from the matching NAL unit,
and the remaining bytes also if it is an SVC VCL NAL unit. If it is an AVC NAL unit, the rgmaining
bytes are taken'from the prefix NAL unit, if any, or else filled with zeroes.

clags.'scalabilityInfoStatementBody () {

bit (1) forbidden_zero_bit;
Bit (2) mnal_ref_idc;

bit (5) nal_unit_type;

bit (1) reserved_zero_one_bit;
bit (1) idr_flag;

bit (6) priority_id;

bit (1) no_inter_layer_pred_flag;
DIt (3 Jdependency_id;

bit (4) quality_id;

bit (3) temporal_id;

bit (1) wuse_ref_base_pic_flag;
bit (1) discardable_flag;

bit (1) output_flag;

bit (2) reserved_three_2bits;
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64

temporalLayerSwitchingDistanceStatement. This statement provides a smaller value than that
supplied in the group for tl_switching_distance for the tier, for switching points where the
maximum value indicated in the tier is not needed.

class TLSwitchingDistanceStatementBody () {
unsigned int(8) groupID;
unsigned int(8) alt_tl_switching_distance;

3

alt tl switching distance specifies a smaller value than tl switching distance in the

group for the tier that applies to the target samples of the current statement.

priorityLayerStatement. This statement provides the priority layer to which the corresponding-NAL
unit(s) are mapped. Decoding can be performed at consistent quality by selecting the‘NAL unitg
that are at, or below, a given priority layer. The body is a single 8-bit integer, the priority laye
identifier. The characteristics of the priority layer are given in(the optiona
SVCPriorityLayerInfoBox in the metadata sample entry.

class PrioritylLayerStatementBody () {
unsigned int(8) priorityLayer;

3

prorityLayer specifies the identifier of the priority layer the NAL unit(s) are mapped to. These
identifiers shall be unique across the stream that is mapped,to‘this metadata stream, i.e., a samq
value shall not be reused by NAL units with different dependéncy _id values.
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Annex E
(normative)

File format toolsets

F.1 Introduction

his Annex defines what constitutes tools, for the purposes of branding files containing AVC o1, SVC
A\ specific brand may require some or all of the tools indicated here. A brand should be chosen that i
he full level of support required, including any requirements on other specifications (e.g..support for
bf the 1SO base media file format specification, ISO/IEC 14496-12).

F.2 SVC Toolsets

For all these toolsets the implementation of the SVC specific definitions frem Annex A are required.
he following toolsets are defined:

SVCExtractor: this toolset includes Extractors (Annex-B):

SVCAggregator: this toolset includes Aggregators.(Annex B)).

SVCTiers: this toolset includes map/group/tier implementation (Annex C).
SVCTimedMetaData: this toolset includes the dechniques from Annex D.

NOTE The SVCTiers and the SVCTimedMetaData toolsets define descriptive tools; if the file reader
need this information, these toolsets neednot be implemented as the video data can be processed with
Extractors and Aggregators, however, “are in-stream structures and must be implemented und

need to require SVCAggregator.

F.3 MVC Toolsets

For all these toolsets the implementation of the MVC specific definitions from Annex F are required.
he following toolséts-are defined:

MVCExtractor: this toolset includes Extractors (Annex B).
MMEAggregator: this toolset includes Aggregators (Annex B).

MVCTiers: this toolset includes map/group/tier implementation (Annex C).
MVCTimedMetaData: this toolset includes the techniques from Annex D.

icontent.
hdicates
aspects

does not
but them.
Br some

circumstances to yield the correct videe stream. A brand requiring SVCTiers or SVCTimedMetaData njight also

NOTE The MVCTiers toolset defines descriptive tools; if the file reader does not need this informg

tion, this

toolset need not be implemented as the video data can be processed without it. Extractors and Aggregators,
however, are in-stream structures and must be implemented under some circumstances to yield the correct video

stream. A brand requiring MVCTiers might also need to require MVCAggregator.
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Annex F
(normative)

MVC elementary stream and sample definitions

F.1 Introduction

This Anpex specifies the storage format of MVC data. It extends the definitions of the storage format of AVC in
clause §.

The support for MVC includes a number of tools, and there are various ‘models’ of how they might be used. In
particulgr, an MVC stream can be placed in tracks in a number of ways, among which are the\following:

1. [all the views in one track, labelled with sample groups;

2. leach view in its own track, labelled in the sample entries;

3. Ja hybrid, one track containing all views, and one or more single-view tfacks each containing a view
that can be independently coded;

4. Ithe expected operating points each in a track (e.g. the AVC base, a stereo pair, a multiview scene).

The MVC file format allows storage of one or more views into a track, similarly to the support for SVC in
Annex A. Storage of multiple views per track can be used, e.g., when a content provider wants to provide 4§
multiviev bitstream that is not intended for subsetting or when the bitstream has been created for a few pre
defined [sets of output views (such as 1, 2, 5, or 9 views) where tracks can be created accordingly. If more
than one view is stored in a track and there are severaltracks (more than one) representing the MV(
bitstreamn, the use of the sample grouping mechanism is recommended. The sample grouping mechanism is
used to|define tiers identifying the views present in the‘track and to extract required NAL units for certair
operatign points conveniently. The sample grouping-mechanism is usually used with aggregator NAL units tg
form regular NAL unit patterns within samples, (Thus, SVC-like sample grouping, aggregators, and view
definitiops for sample groups are specified for MVC.

The Multiview Information box (‘'mvci') is spécified to indicate information that applies to more than one view
such aq the target output views in one or more Multiview Group boxes. Characteristics (such as camera
parameiers) of the respective bitstream* subset can also be indicated within the Multiview Group box using the
Multiview Relation Attributes box (‘mvra'), which is similar to the Track Selection box.

A playef should have means-to’ determine which views are preferred for displaying, and select one or morg
tracks that provide the datafor the desired operating point, preferring a track that is specific to that operating
point over tracks that also contain other data. The display characteristics of players may differ; for example
the number of simultaneously displayed views and the optimal angle between views can be different. In orde
to guide a player~for selection of output views, alternative groups of output views and the common ang
differenfiating eharacteristics between them can be indicated with the Multiview Group Relation box (‘swtc')
which also includes the Multiview Relation Attributes box ('mvra’).

When ap*MVC bitstream is represented by multiple tracks and a player uses an operating point that containg
data in multiple tracks, the player must reconstruct MVC access units before passing them to the MVC
decoder. An MVC operating point may be explicitly represented by a track, i.e., an access unit is
reconstructed simply by resolving all extractor and aggregator NAL units of a sample. If the number of
operating points is large, it may be space-consuming and impractical to create a track for each operating point.
In such a case, MVC access units are reconstructed as specified in F.7.2. The MVC Decoder Configuration
record contains a field indicating whether the associated samples use explicit or implicit access unit
reconstruction (see the explicit_au_track field).
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F.2 Terms and Definitions

For the purpose of storage of MVC elementary streams, the following terms and definitions apply. The

definitions in ISO/IEC 14496-10 (including Annexes G and H) also apply.

The terms and definitions in A.2 also apply here, with the exception of the following, that are redefined for the

purpose of storage of MVC elementary streams.

F.21

MNICNICL _ALAL H' Y

NAL units. MVC VCL NAL units do not affect the decoding process of a legacy AVC decoder.
F.2.2

bperating point

subset of a bitstream associated with a set of target output views

barticular temporal resolution, and consists of all the data needed to decode this particular’bitstream subset.

NOTE 2  An operating point is referred to as an operation point in Annex H_of [SO/IEC 14496-10. The term
boint is used in this Annex because it has also been used in other parts of this,International Standard.

F.2.3

ier

0 access the corresponding bitstream portions (using mapsand groups)

NOTE A tier represents a particular set of temporal subséts of a particular set of views.
-.2.4

virtual base view

AVC compatible representation of an independently coded non-base view

NOTE The virtual base view of an independently coded non-base view is created according to the process

he virtual base view are aligned by decoding times.

.3 Overview of MVC Storage

[he storage of MYE streams can be supported by a number of structures, including information in the
bntry, the media)information box, and sample groups. The following table provides an overviey
structures provided, their names, and a brief description of their functions.

NOTE — each group of rows starting with an entry in the left column (e.g. ‘minf, *?vc?’) document a
containment structure within that container; the higher level containment is not shown.

NAL units with type 20, and NAL units with type 14 when the immediately following NAL units arecAVC VCL

NOTE 1 The bitstream subset of an MVC operating point represents a particular. set of target output vigws at a

bperating

set of operating points within a track, providing information about the operating points and instructiong on how

specified

n H.8.5.5 of ISO/IEC 14496-10. Samplescontaining data units of an independently coded non-base view and sgmples of

sample
of the
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Table F.1 — Box, sample entry and group structures for MVC streams

Box Name Brief Description
minf Media Information Box
mvci Multiview Information Box
Specifies a multiview group for the views of the
inigele| Multiview Group Box multiview video stream that are output
Contains the buffering information of the bitstream
bu f £|Buffering Information Box subset specified by the multiview group
Indicates the relation of the tracks or tiers of the
rncpnr‘fi\/n multiview group. with-each other (\Alhnn
mvraMultiview Relation Attribute Box|contained in a Multiview Group box)
Provides information about the bit rate values of the
tibr(Tier Bit Rate Box bitstream subset specified by the multiview group
Provides information about the profile, level, frame
size, discardability, and frame-rate of the bitstream
tirifTier Information Box subset specified by the multiview group
Multiview Scene Information Indicates the maximum disparity in a scehg-with
vwdiBox multiple views
Specifies a set of multiview groups-from which one
swtc Multiview Group Relation Box [multiview group is decoded andplayed at any time
Indicates the relation of the multiview groups with
each other (when contained in a Multiview Group
mvraMultiview Relation Attribute Box|Relation box)
qvec? Sample Entry (Note: various codes are used for sample entries)
Contains camera parameters that define the
location and orientation of the camera reference
Extrinsic Camera Parameters [frame with respeet to a known world reference
ecamn| Box frame
Contains.camera parameters that link the pixel
coordinates of an image point with the
Intrinsic Camera Parameters  [corrésponding coordinates in the camera reference
icam Box frame
Indicates the views included in the track (when
vwid] \View ldentifier Box included in a sample entry)
Provides a URI containing a unique name of the
MVC View Priority Assignment [method used to assign content_priority_id values for
mvcP Box the View Priority sample grouping
mvcC MVC Configuration;Box
Hopd Sample Group Description Box
mvif Multiview Group Entry Contains the following boxes
buff Buffering.Information Box Contains the buffer information of the tier
Identifies the tiers that the current tier is dependent
ldep| Tiet Dependency Box on
Contains parameter sets needed for decoding this
svip Initial Parameter Sets Box tier and all the tiers it depends on
Reports the minimum and maximum priority _id of
SV Priority Range Box the NAL units mapped to this tier
Provides information about the bit rate values of a
£ibr] Tier Bit Rate Box tier
Provides information about the profile, level, frame
tiri Tier Information Box size, discardability, and frame-rate of a tier
Wakeha /iew Priarity Bax | abels views with priorities based on content
Indicates the views included in the tier (when
vwid] \View ldentifier Box included in a Multiview Group entry,)
Provides adjusted decoding times when high
dtrt| Decode Re-timing Group Entry [temporal layers are discarded
Provides the mapping of NAL units to multiview
scnm Sample Map Group Entry groups for all samples in the track
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The structures within a sample entry provide information for the decoding or use of the samples (video
information) that are associated with that sample entry. Sample groups provide time-varying information about
the track as a whole, assisting (for example) with the extraction of subsets of the media within a track.
Information in the Multiview Information Box (appearing in the media information box) can span several tracks
and is descriptive of collections of tracks, even though the Multiview Information Box resides in the track

containing the base view of the stream.

F.4 MVC Track Structure

tream:

-or MVC streams, Table 1 is amended by Table F.2.

MVC streams may also be stored using associated parameter set streams, when needed.

Table F.2 — NAL Unit Types innMVC and AVC Streams

MVC streams are stored in accordance with 5.1, with the following definition of an MVC video, elementary

e MVC Video Elementary Streams shall contain all video coding related NAL units”(i.e. thgse NAL
units containing video data or signalling video structure) and may contain nonsvideo coding related
NAL units such as SEI messages and access unit delimiter NAL units. Also Aggregators (seg¢ B.2) or
Extractors (see B.3) may be present. Aggregators and Extractors shall be,processed as defingd in this
International Standard (e.g. shall not directly be placed in the output buffer while accessing fhe file).
Other NAL units that are not expressly prohibited may be present, ahd-if they are unrecognized they
should be ignored (e.g. not placed in the output buffer while accessing’the file).

Value of Description AVC video MVC video Paranjeter set
nal_unit_type elementary stream elementary stream elen]:ntary
stream
14 Prefix NAL unit Not specified Yes No
prefix_nal_unit_rbsp( )
15 Subset sequence parameter set Not specified Yes Yes
subset_seq_parameter) set_rbsp( )
20 Coded slice extension Not specified Yes No
slice_layer (extension_rbsp( )
24 - 29 Not specified Not specified Not specified Not specified
30 Aggregator Not specified Yes No
31 Extractor Not specified Yes No

MV C video elementary stream.

fhere.may be AVC VCL NAL units, MVC VCL NAL units and other NAL units, i.e. non-VCL NAL units [ present
n af MVC video elementary stream. Additionally, there may be Aggregator or Extractor NAL units present in

An AVC VCL NAL unit in an MVC video elementary stream conforming to one or more profiles specified in
Annex H of ISO/IEC 14496-10 shall be immediately preceded by a prefix NAL unit. In this file format an AVC

VCL NAL unit and the immediately preceding prefix NAL unit are logically seen as one NAL unit.

F.5 Use of the plain AVC File Format

The MVC file format is an extension of the plain AVC file format defined in this International Standard.

5.3.12 is defined for use with plain AVC streams. Its use with MVC streams is deprecated.
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F.6 Sample and configuration definition

F.6.1 Introduction

MVC Sample: An MVC sample consists of one or more view components as defined in Annex H of
ISO/IEC 14496-10 and the associated non-VCL NAL units.

F.6.2 Canonical Order and Restriction

F.6.2.1

F.6.2.2

When th
an MV(
compati

A paranpeter set stream may be used with MVC streams, as with AVC streams. In that case, parameter setg

shall no

Sequen
1 to nu
picture

Initid

The
AVCDed
length

The foIITwing restrictions apply to MVC data in addition to the requirements in 5.2.2.

Restrictions

MVC coded slice NAL units (Coded slice extension): All MVC coded slice NAL units;for a singld
instant in time shall be contained in the sample whose composition time is thatZof the picturg
represented by the access unit. An MVC sample shall contain at least one AVC or MY/C VCL NAL unif.

Prefix NAL units: Each prefix NAL unit is placed immediately before the<«orresponding AVC VCL
NAL unit.

IAggregators/Extractors: The order of all NAL units included in an Aggregator or referenced by ar
Extractor is exactly the decoding order as if these NAL units were present in a sample not containing
laggregators or extractors. After processing the Aggregator or.thé Extractor, all NAL units must be in
valid decoding order as specified in ISO/IEC 14496-10.

Decoder Configuration Record

e decoder configuration record defined in 5.2.4.1 js\used for a stream that can be interpreted as eithef
L or AVC stream, the AVC decoder configuration record shall reflect the properties of the AV(
ble base view, e.g. it shall contain only paraméter sets needed for decoding the AVC base view.

be included in the decoder configuration record.

Ce parameter sets, including subset sequence parameter sets, are numbered in order of storage fron
mOfSequenceParameterSéts’ or numOfPictureParameterSets, respectively. Sequence ang
barameter sets stored in~this record in a file may be referenced using this 1-based index by the
1ParameterSetBox,

MVCDecoderConfigurationRecord is structurally identical to ar
oderConfigufationRecord. However, the reserved bits preceding and succeeding the
SizeMinugOue field are re-defined. The syntax is as follows:

70
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