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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
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ISO or IEC participate in the development of International Standards through technical conimi
established by the respective organization to deal with particular fields of technical activity. IS@~and

tees
IEC

technical committees collaborate in fields of mutual interest. Other international organizations, governmental
and non-governmental, in liaison with ISO and IEC, also take part in the work. In the field. of information

technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.
International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of the joint technical committee is to prepare International Standards. Draft Internat]

Standards adopted by the joint technical committee are circulated to national bodies for voting. Publicatig
an International Standard requires approval by at least 75 % of the national bodies casting a vote.
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Attention is drawn to the possibility that some of the elements of this document may be the subject of patent

rights. ISO and IEC shall not be held responsible for identifying any orall such patent rights.

Amendment 2 to ISO/IEC 14496-15:2004 was prepared by~Jdaint Technical Committee ISO/IEC J1
Information Technology, Subcommittee SC 29, Coding_0f)audio, picture, multimedia and hypern
information
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Information technology — Coding of audio-visual objects —

Part 15:

8(E)

Advanced Video Coding (AVC) file format
AMENDMENT 2: File format support for Scalable Video Coding (S

Add to the Introduction:

ny

C)

This International Standard defines the storage for both plain AVC and SVC video streams, where ‘plain AVC’
refers to the main part of ISO/IEC 14496-10, not including Annex G (Scalabl€’ Video Coding), and SVC refers
to ISO/IEC 14496-10 when the techniques in Annex G (Scalable Video Coding) are in use. Spegcific
techniques are introduced for the handling of scalable streams, enabling<their use, and assisting the extraftion
of subsets of scalable streams.
Add the following to the end of Clause 1 (Scope):
The file format for storage of SVC content, as defined innAnnexes A-E, uses the existing capabilities of the
ISO base media file format and the AVC file formatin addition, the following new extensions to support
SVC-specific features are specified:
e Scalable Grouping: A structuring and_grouping mechanism to indicate the association of NAL pnits
with different types and hierarchy levels of scalability.
e Aggregator: A structure to enable efficient scalable grouping of NAL units by changing irregular
patterns of NAL units into regular patterns of aggregated data units.
e Extractor: A structure.to enable efficient extraction of NAL units from other tracks than the|one
containing the media data.
o Temporal metadata statements: Structures for storing time-aligned information of media samples.
e AVC Compatibility: A provision for storing an SVC bitstream in an AVC compatible manner, such
that the . AVC compatible base layer can be used by any existing AVC file format compliant reader
Add theAfollowing terms (or replace when the item exists) to 3.2 maintaining alphabetical order:
AVE Advanced Video Coding. Where contrasted with SVC in this International Standard, this fferm
refers to the main part of ISO/IEC 14496-10, not including Annex G (Scalable Video Coding)
EF File Format
ROI Region-Of-Tnterest
SvC Scalable Video Coding. Refers to ISO/IEC 14496-10 when the techniques in Annex G (Scalable
Video Coding) are in use
VCL Video Coding Layer
Replace the text of 4.1 with the following:
The technologies originally documented in Clause 4 are now defined in ISO/IEC 14496-12:2008 (technically
identical to ISO/IEC 15444-12:2008).
© ISO/IEC 2008 — All rights reserved 1
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Replace the text of 4.2 (file identification) with the following:
See 6.3 in ISO/IEC 14496-12:2008.
Replace the text of 4.3 (independent and disposable samples) with the following:

See 8.6.4 in ISO/IEC 14496-12:2008 for the definition of this box.

Replace e 1ext of 4.4 (Sample groups) With the Tollowing:

See

8.9 in ISO/IEC 14496-12:2008.

Replace the text of 4.5 (random access recovery points) with the following:

See

10.1in ISO/IEC 14496-12:2008.

Replace the text of 4.6 (representation of new structures) with the following:

See

8.9.4 in ISO/IEC 14496-12:2008.

Add to the end of 5.3.3 (Track Structure):

A video stream is represented by one or more video tracks in a file.

If thgre is more than one track representing scalable aspects of a single‘stream, then they form alternatives to
eacl] other, and the field ‘alternate_group’ should be used, orithe’/composition system used should select

one

of them, as appropriate. See 10.3 “Grouping and labelling~of tracks” of ISO/IEC 14496-12:2008 for

informative labelling of why tracks are members of alternate groups.

Addthis new subclause as 5.3.16 Definition of a sub-sample for AVC:

For

he use of the sub-sample information box (%7>of ISO/IEC 14496-12:2008) in an AVC stream, a sub-

sample is defined as one or more contiguous NAL units within a sample and having the same value of the
folloying fields; RefPicFlag, RedPicFlag'and VclNalUnitFlag. Each sub-sample includes both NAL
unit(p) and their preceding NAL unit length field(s). The presence of this box is optional; however, if present in
a tragk containing AVC data, it shall have:the semantics defined here.

The
ISO

The
(e.g

The

subsample_priority field shall be set to a value in accordance with the specification of this field in
EC 14496-12.

discardable field shall be set to 1 only if this sample can still be decoded if this sub-sample is discarded
[the sub-sample consists of an SEI NAL unit, or a redundant coded picture).

reserved field is ‘defined for AVC as follows:

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

unsigned int
unsigned int
unsigned int
ursigned int

(
(
(
(

RefPicFlag equalto O indicates that all the NAL units in the sub-sample have nal_ref_1idc equalio 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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Insert the following Annexes A to E:

Annex A
(normative)

SVC elementary stream and sample definitions

8(E)

A.1 Introduction

This annex specifies the basic storage format of SVC data. It extends the definitions of thetsterage form
AVC in Clause 5.

A.2 Terms and definitions

For the purpose of Annex A to Annex E, inclusive, the following terms and definitions apply. The definitio
ISO/IEC 14496-10 (including Annex G) also apply.

A.21

Aggregator

Aggregators are in-stream structures using a NAL unit header‘ineluding a NAL unit header SVC exten
with a NAL unit type equal to 30. Aggregators are used to group. NAL units belonging to the same sample

A.2.2

AVC base layer
The AVC base layer is the maximum subset of a scCalable bitstream that is AVC compatible — a bitstrean|
using any of the functionality of ISO/IEC 14496-10°Annex G. The AVC base layer is represented by AVC
NAL units and associated non-VCL NAL units.

NOTE The AVC base layer itself may be a temporal scalable bitstream.

A.2.3

AVC NAL units

AVC VCL NALs collectively refer to AVC VCL NAL units and their associated non-VCL NAL units
bitstream.

A.2.4
AVC VCL NAL unit
AVC VCL NAL units are NAL units with type in the range of 1 to 5 (inclusive).

A.2.5

Extraction\path

An extraetion path is a set of operations on the original bitstream, each yielding a subset bitstream, ord
such (that the complete bitstream is first in the set, and the base layer is last, and all the bitstreams g
decreasing complexity (along one of the scalability axes, such as resolution), and where every bitstrean
valid operating point.

at of
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NOTE An extraction path may be represented by the values ot priority_Id In the NAL unit hea

ders.

Alternatively an extraction path can be represented by the run of tiers or by a set of hierarchically dependent

tracks.

A.2.6

Extractor

Extractors are in-stream structures using a NAL unit header including a NAL unit header SVC extension,
a NAL unit type equal to 31. Extractors contain instructions on how to extract data from other tracks. Logi

with
cally

an Extractor can be seen as a ‘link’. While accessing a track containing Extractors, the Extractor is replaced

by the data it is referencing.
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A.2.7
In-stream
In-stream structures reside within sample data.

A.2.8

Operating point

A subset of a scalable bitstream, representing a particular spatial resolution, temporal resolution, and quality.
Each operating point consists of all the data needed to decode this particular bitstream subset.

NOTE In an SVC stream an operating point can be represented either by (i) specific values of DTQ
(dependency_id, temporal_id and quality id) or (ii) specific values of P (priority_id) or (iii)) combinations of them
(e.g. PDTQ). Note that the usage of priority_id is defined by the application. In an SVC file a track represents one
or more operating points. Within a track tiers may be used to define multiple operating points.

A.2.9
Prefjx NAL unit

Prefix NAL units are NAL units with type 14. Prefix NAL units provide scalability information, about AVC VCL
NAL| units and filler data NAL units. Prefix NAL units do not affect the decoding process-of a legacy AVC
decqgder. The behaviour of a legacy AVC file reader as a response to prefix NAL units isiundefined.

A.2.10

Scalable layer

A scalable layer consists of a set of VCL NAL units with the same values of dependency _id, quality id, and
temporal_id and the associated non-VCL NAL units. A scalable layer with any of dependency id, quality_id,
and femporal_id not equal to 0 enhances the video by one or more scalability levels in at least one direction
(temporal, quality or spatial resolution). A scalable layer may also bersimply referred to a layer.

NOTE SVC uses a “layered” encoder design which results;ih a bitstream representing “coding layers”. In
some publications the ‘base layer’ is the first quality layer ©fa specific coding layer. In some publications the
base layer is the scalable layer with the lowest priority. The SVC file format uses “scalable layer” or “layer” in a
general way for describing nested bitstreams (using tefms like AVC base layer or SVC enhancement layer).

A.2.11

Scalable layer representation

A scplable layer representation refers to the bitstream subset that is required for decoding the scalable layer,
and [consists of the scalable layer itself and\all the scalable layers on which the scalable layer depends. A
scalable layer representation is also referredto as the representation of the scalable layer.

A.2.12
Subipicture
A sup-picture consists of a proper-subset of coded slices of a layer representation.

A.2.13

Subzpicture tier

A syb-picture tier is’ a tier that consists of sub-pictures. Any coded slice that is not included in the tier
repre¢sentation of a. sub-picture tier shall not be referred to in inter prediction or inter-layer prediction for
decqding of the sub-picture tier.

A.2.14
SVC| enhancement layer
An $VC enhancement layer specifies a part of a scalable bitstream that enhances the video. An SVC

enhancement layer is represented by SVC VCL NAL units and the associated non-VCL NAL units and SEI
messages.

NOTE 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 units

SVC NAL units collectively refer to SVC VCL NAL units and their associated non-VCL NAL units in an SVC
stream.

4 © ISO/IEC 2008 — All rights reserved
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A.2.16

SVC stream

Let the greatest value of dependency id of all the operating points represented by DTQ (dependency id,
temporal_id and quality _id) combinations be equal to mDid, and the set of all the operating points with
dependency_id equal to mDid be mOpSet. SVC stream refers to the bitstream represented by the operating
point for which dependency _id is equal to mDid, temporal_id is the greatest temporal_id value among mOpSet,
and quality_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 be NAL units which are not required for

ol nH o b Hs
UTLUUInyg unos vpclatity puUlrit.

A.2.17

SVC VCL NAL unit
SVC VCL NAL units are NAL units with type 20, and NAL units with type 14 when the immediately following
NAL units are AVC VCL NAL units. SVC VCL NAL units do not affect the decoding process\of a legacy AVC
decoder. The behaviour of a legacy AVC file reader as a response to SVC VCL NAL units\is-undefined.

A.2.18
Tier

Tiers define a set of operating points within a track, providing information about the operating points| and
instructions on how to access the corresponding bitstream portions (using maps and groups). A tier
represents one or more scalable layers of an SVC bitstream.

NOTE The term “tier” is used to avoid confusion with the frequently used term layer. A tier represents a
subset of a track and represents an operating point of an SVC.bitstream. Tiers in a track subset the entire frack,
no matter whether the track references another track by extractors.

A.2.19

Tier representation
A tier representation refers to the bitstream subset that'is required for decoding the tier, and consists of the
tier itself and all the tiers on which the tier depends. A tier representation is also referred to ag the
representation of the tier.

A.3 Elementary stream structure

SVC streams are stored in accordance with subclause 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.R) 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 in the output buffer while accessing theflfile).
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).

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

For SVC streams, Table 1 is updated as follows; only entries where the definition for SVC differs from AVC,
are shown

© ISO/IEC 2008 — All rights reserved 5
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Table A.1 — NAL Unit Types in SVC and AVC Streams

Value of Description AVC video SVC video Parameter set
nal_unit_type elementary stream elementary stream elementary stream

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_in_scalable_ext
ension_rbsp( )

24 - 29 Not specified Not specified Not specified Not specified

30 Aggregator Not specified Yes No

31 Extractor Not specified Yes No

There may be AVC VCL NAL units, SVC VCL NAL units @nd*other NAL units, i.e. non-VCL NAL units, present
in ar| 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
Anngx 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

prefixk 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.

A.4| Use of the AVC file‘format
The SVC file format is @n extension of the AVC file format defined in this International Standard.

Subg¢lause 5.3.12.s 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 subclause 7.4.1.2 of ISO/IEC 14496-10.

6 © ISO/IEC 2008 — All rights reserved
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A.5.2 Canonical order and restrictions

A.5.2.1 Restrictions

The following restrictions apply to SVC data in addition to the requirements in subclause 5.2.2;

e SVC coded slice NAL units (Coded slices in scalable extension): All SVC coded slice NAL units for

a single instant in time shall be contained in the sample whose composition time is that of the pi

cture

represented by the access unit. An SVC sample shall contain at least one AVC or SVC VCL NAL

unit.

o Prefix NAL units (Prefix NAL unit in scalable extension): Each prefix NAL unit is placed immediptely

before the corresponding AVC VCL NAL unit, providing scalability information about‘the AVC
NAL unit.

VCL

NOTE Prefix NAL units may also be associated with filler data NAL units, which are not presgnt in

elementary streams.

e Aggregators/Extractors: The order of all NAL units included in an Aggregator or referenced by an

Extractor is exactly the decoding order as if these NAL units were_present in a ‘plain’ sample.

After

processing the Aggregator or the Extractor, all NAL units must be-in(valid decoding order as spegified

in ISO/IEC 14496-10.

A.5.2.2 Decoder configuration record

When the decoder configuration record defined in subcladse' 5.2.4.1 is used for a stream which ca

h be

interpreted as either an SVC or AVC stream, the AVC decoder configuration record shall reflect the propgrties

of the AVC compatible base layer, e.g. it shall contain only parameter sets needed for decoding the AVC
layer.

A parameter set stream may be used with SVCstreams, as with AVC streams. In that case, parameter
shall not be included in the decoder configuration record.

Sequence parameter sets are numbered.in order of storage from 1 to numOfSequenceParameterSet

pase

sets

s or

numOfPictureParameterSets respectively. Sequence and Picture parameter sets stored in this recdrd in

a file may be referenced using this(f-based index by the InitialParameterSetBox.

The SVCDecoderConfigurationRecord is structurally identical to
AVCDecoderConfigurationRecord. However, the reserved bits preceding and succeeding
lengthSizeMinusOnéfield are re-defined. The syntax is as follows:

aligned(8) class SVCDecoderConfigurationRecord {
unsigned( int (8) configurationVersion = 1;
unsignédy int (8) AVCProfileIndication;
unsigned int(8) profile_compatibility;
ungilgned int (8) AVCLevelIndication;
bit(l) complete_represenation;
Pit (5) reserved = '11111'b;
unsigned int(2) lengthSizeMinusOne;
bit(l) reserved = ‘0'b;

an
the

TITS J'_gu.c\.l 1t (7 ) uumufSc\.iuciu,cPaJ_ ameterSetss
for (i=0; i< numOfSequenceParameterSets; i++) {
unsigned int(16) segquenceParameterSetLength ;
bit (8*sequenceParameterSetLength) sequenceParameterSetNALUnit;
}
unsigned int(8) numOfPictureParameterSets;
for (i=0; i< numOfPictureParameterSets; i++) {
unsigned int(16) pictureParameterSetLength;
bit (8*pictureParameterSetLength) pictureParameterSetNALUnit;

© ISO/IEC 2008 — All rights reserved
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The semantics of the fields AvCProfileIndication, profile_compatibility, and
AVCLevelIndication differ from the AvCDecoderConfigurationRecord as follows:

The fields AvCProfileIndication, AVCLevelIndication carry the profile and level indications,
respectively, indicating the profile and level of the entire scalable stream in this track. They, and the
profile_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 sequence
parameter sets or subset sequence parameter sets contained in this record.

The pemantics of other fields are as follows, or are as defined for an AvCDecoderConfigurationRecord:

fomplete_representation is set on a minimal set of tracks that contain a portion of the-original
encoded scalable stream, as defined in A.6.1. Other tracks may be removed from the file witheut 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 encoded
information.

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

bequenceParameterSetLength indicates the length in bytes of the SPS 'or subset SPS NAL unit.

bequenceParameterSetNALUnit 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 order of
ascending parameter set identifier with gaps being allowed. Any*SPS shall occur before all the subset
SPSs, if any.

A.6| Derivation from the ISO base media file_ format

A.6.1 SVC track structure

A sdalable video stream is represented by one or more video tracks in a file. Each track represents one or
mor¢ 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”.

Let the lowest operating.point be the one of all the operating points represented by DTQ (dependency id,
tempgoral_id and quality)id) combinations that has the least values of dependency id, temporal_id and
quallty id, respectively. The track that has the flag “complete_representation” set and contains the

“completesubset” are retained; all other tracks shall be extractions, subsets, copies or re-orderings of the
complete subset.

NOTE 1 An alternate group may also include completely independent bitstreams, as well as alternative
operating points of the same bitstream. The SVC tracks in the alternate group must be examined to see how
many scalable base tracks are identified.

NOTE 2 “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 bitstream
is typically a non-conforming bitstream.

All the tracks sharing the same scalable base track must share the same timescale.
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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 o
interleaved with other data, such as audio). This creates larger overall files, but the low bit rate
may be compacted and/or interleaved with other material, for ease of extraction.

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

8(E)

r re-
data
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A.6.3 SVC video stream definition
A.6.3.1 Sample description name and format

A.6.3.1.1 Definition

Types: ‘avc?’, ‘aveC’, ‘'svc1’,’sveC’,’seib’

Container:  Sample Table Box (‘stbl’)

Mandatory:  Either the avc1, or 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
(‘ave1’ or ‘avc2’) shall be used. Here, the entry shall contain initially an AVC Configuration Box, pos
followed by an SVC Configuration Box as defined below. ThetA¥C Configuration Box documents the Pr|
Level and Parameter Set information pertaining to the AVC compatible base layer as defined by
AVCDecoderConfigurationRecord. The SVC Configuration Box documents the Profile, Level
Parameter Set information pertaining to the entire stream. containing the SVC compatible enhancement Iz
as defined by the svCDecoderConfigurationRecord, stored in the SVCConfigurationBox.

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

If the SVC elementary stream does not'contain a usable AVC base layer, then an SVC visual sample
(‘svc1’) shall be used. The SVC visual'sample entry shall contain an SVC Configuration Box, as defined b
This includes an SVCDecoderConfigurationRecord, as defined in this International Standard.

The lengthSizeMinusOne “ield in the SVC and AVC configurations in any given sample entry shall
the same value.

A priority assignment URI provides the name (in the URI space) of a method used to assign priority_id va
When it occurs inyan AVC or SVC sample entry, exactly one URI shall be present, that documentg
priority_id assignments in the stream. The URI is treated here as a name only; it should be de-reference
though this is-hot required. File readers may be able to recognize some methods and thereby know
stream extraction operations based on priority_id would do.

Thessample entry name ‘avc1’ may only be used when the entire stream is a compliant and usable
stream as viewed by an AVC decoder operating under the configuration (including profile and level) giv
the” AVCConfigurationBox. The file format specific structures that resemble NAL units may be presen

entry
sibly
ofile,
the
and
yers

entry
Lition

entry
elow.

nave

ues.

the
able,
what

AVC
BN in
t but

tors

must not be used to access the AV/C base anq; that ic, the AV/C data must not be contained in Aggrng

(though they may be included within the bytes referenced by the additional_bytes field) nor reference

d by

Extractors. The sample entry name ‘avc2’ 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
Units. Extractors or aggregators may be used for SVC VCL NAL units in ‘avc1’, ‘avc2’ or ‘svc1’ tracks.

NOTE When AVC compatibility is indicated, it may be necessary to indicate an unrealistic level for the

NAL

AVC

base layer, to accommodate the bit rate of the entire stream, because all the NAL units are considered as

included in the AVC base layer and hence may be fed to the decoder, which is expected to discard those
unit it does not recognize. This case happens when the ‘avc1’ sample entry is used and both AVC and
configurations are present.
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Either or both of a ScalabilitylnformationSEIBox or SVCConfigurationBox may be present in an ‘avc1’ sample
entry. In this case the AVCSVCSampleEntry definition below applies.

Compressorname in the base class VisualSampleEntry indicates the name of the compressor used, with
the value “\012SVC Coding” being recommended (\012 is 10, the length of the string “SVC coding” in
bytes).

The following table shows for a video track all the possible uses of sample entries, configurations and the SVC

tool (exXCluding timed metadata, whnich IS always used In anotner track).

sample entry name | with configuration records Meaning

‘avq?l’ AVC Configuration Only A plain AVC track without SVC NAL (Cunits;
Extractors, aggregators, and tier grouping.Shall not
be present.

‘avgtl’ AVC and SVC Configurations |An SVC track with both AVC and SYC({NAL units;

Extractors and aggregators may\ be present;
Extractors shall not referencery/AVC NAL units;
Aggregators shall not contain-bat may reference
AVC NAL units; Tier grouping'may be present.
‘avg?’ AVC Configuration Only A plain AVC track without,SVYC NAL units; Extractors
may be present and used to reference AVC NAL
units; Aggregators may be present to contain and
reference AVC NAL units; Tier grouping may be
present.

avgz’ AVC and SVC Configurations |An SVC track, with both AVC NAL units and SVC
NAL units;~Extractors may be present and used to
references” both AVC and SVC NAL units;
Aggregators may be present to contain and
reference both AVC and SVC NAL units; Tier
grouping may be present.

‘sval’ SVC Configuration An SVC track without AVC NAL units; Extractors
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
units; Tier grouping may be present.

A.6.3.1.2 Syntax

clags SVCConfigurationBox extends Box(‘'sveC’) {
EVCDecoderConfigrationRecord() SVCConfig;

clags ScalabilityInformationSEIBox extends Box(‘seib’, size)
{
finsigned\int (8*size-64) scalinfosei;

3

cla$s 8VCPriorityAssignmentBox extends Box(‘svcP’)

{
unsigned int (8) method_count;
string PriorityAssignmentURI [method_count];

class AVCSVCSampleEntry () extends AVCSampleEntry () {

SVCConfigurationBox svcconfig; // optional
ScalabilityInformationSEIBox scalability; // optional
SVCPriorityAssignmentBox method; // optional

10 © ISO/IEC 2008 — All rights reserved
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class AVC2SampleEntry () extends VisualSampleEntry (‘avc2’){
AVCConfigurationBox avcconfig;

SVCConfigurationBox svcconfig; // optional
MPEG4BitRateBox bitrate; // optional
MPEG4ExtensionDescriptorsBox descr; // optional
ScalabilityInformationSEIBox scalability; // optional
SVCPriorityAssignmentBox method; // optional

}

8(E)

// Use this if the track is NOT AVC compatible
class SVCSampleEntry () extends VisualSampleEntry (‘svcl’){

SVCConfigurationBox svcconfig;

MPEG4BitRateBox bitrate; // optional
MPEG4ExtensionDescriptorsBox descr; // optional
ScalabilityInformationSEIBox scalability; // optional
SVCPriorityAssignmentBox method; // optional

A.6.3.1.3 Semantics

scalinfosei contains an SEI NAL unit containing only a scalability information SElI messag
specified in  ISO/IEC 14496-10 AnnexG. The ’size’ (field of the container
ScalabilitylnformationSEIBox 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
‘avc?’, ‘ave?’ or ‘svc1’ sample entry.

PriorityAssignmentURI provides a unique name of the method used to assign prioritiy_id valugs.

the case of absence of this box, the priority assignment method is unknown.

A.6.4 SVC visual width and height

The visual width and height documented in a VisualSampleEntry of a stream containing SVC VCL NAL u

b as
box

nit is

the visual width and height of the AVC basg layer, if the stream is described by a sample entry of type ‘avc?’

or ‘avc?’; otherwise it is the visual width apd height of decoded pictures by decoding the entire stream.

A.6.5 Sync sample (IDR)

For video data described by a sample entry of type ‘avc1’ or ‘avc2’, the sync sample table identifies
access units for both an AVCtdecoder, 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 un
the entire SVC bitstream.

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

DR

ts in

h the
rack.
racks,
ining
d for

A.6.6 Shadow sync

A shadow sync box shall not be used for video data described by an ‘svc1’ sample entry. lts use for AVC is

deprecated.

A.6.7 Independent and disposable samples box

If it is used in a track which is both AVC and SVC compatible, then care should be taken that the statements
are true no matter what valid subset of the SVC data (possibly only the AVC data) is used. The ‘unknown’

values (value O of the fields sample-depends-on, sample-is-depended-on, and sample-has-redundancy)
be needed if the information varies.

© ISO/IEC 2008 — All rights reserved
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A.6.8 Random access recovery points

For video data described by a sample entry of type ‘avc1’ or ‘avc2’, the random access recovery sample group
identifies random access recovery points for both an AVC decoder, and an SVC decoder (if any) operating on
the 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

vdovlT, thc DtIUaIII wdarll bc OtUlcd ;II |||u:t;p:c tlau:\a, UU tVVU tlaulr\o, UTIC  UUIT ItG;II;IIU thc A‘V’C baoc :aycl vv;th [=]
sample entry of type ‘avc1’, and the other containing the SVC enhancement layers with a sample entry of type
‘svel’.

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

A.6.9 Hinting

Carg should be taken when the SVC structures (aggregators or extractors) are in use andithe track is hinted.
Thege structures are defined only for use in the file format and should not be transmitted. In particular, a hint
tracl that points at an extractor in a video track would cause the extractor itself toybe transmitted (which is
probpbly both incorrect and not the desired behaviour), not the data the extractor references. Hint tracks
shoyld 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 stbclause 5.3.16.

For the use of the sub-sample information box (subclause 8.42!1 of ISO/IEC 14496-12) in an SVC stream, a
sub-pample is defined as one or more contiguous whole-NAL units having the same values of the following
field$: RefPicFlag, RedPicFlag, VcINalUnitFlag, IdrFlag,Priorityld, Dependencyld, Qualityld, Temporalld,
UselRefBasePicFlag, 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 datajit shall have the semantics defined here.

As required in subclause 5.3.16, the subsaimple_priority field shall be set to a value in accordance with the
spedification of this field in ISO/IEC 14496-12.

The feserved field is defined for SVC ‘as follows:

RefPicFlag;
RedPicFlag;
VclNalUnitFlag;
reserved 0;
reserved 0;

unsigned int
unsigned int
unsigned int
unsigned int
unsigned @nt
unsignediint IdrFlag;

unsigned int PriorityId;

unsdgned int DependencyId;
ungigned int QualityId;
unsigned int TemporalId;

(1)
(1)
(1)
(5)
(1)
(1)
(6)
unsighed int(l) reserved = 0; // corresponding to no_inter_layer_ pred_flag
(3)
(4)
(3)
urrsTgnet Tttt —YseRefBasePichR tag;

unsigned int (1) DiscardableFlag;

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

unsigned int (1) StoreBaseRepFlag;

unsigned int(l) reserved = 0;

For an AVC VCL NAL unit in an SVC context, the prefix NAL unit shall be grouped with the AVC VCL NAL unit
in the same sub-sample, and its fields values apply to the AVC VCL NAL unit.
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https://iecnorm.com/api/?name=382e1ab204473371b1ac32b2154969cd

ISO/IEC 14496-15:2004/Amd.2:2008(E)

RefPicFlag equal to O indicates that all the NAL units in the sub-sample have nal_ref idc equal to O.
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 Iindicates that all NAL units in the sub-sample are VUL NAL units.

IdrFlag 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 value of idr_flag.

PriorityId 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.

NoInterLayerPredFlag indicates the no_inter_layer pred flag of the NAL unit$iin'the sub-samplg. All
the NAL units in the sub-sample shall have the same value of no_inter_layer-pred_flag.

DependencyId indicates the dependency id value of the NAL units in thessubsample. All the NAL pnits
in the sub-sample shall have the same dependency _id value.

QualityId indicates the quality id value of the NAL units in the sub=sample. All the NAL units in the
sub-sample shall have the same quality_id value.

TemporallId indicates the temporal_id value of the NAL units-in the sub-sample. All the NAL units in the
sub-sample shall have the same temporal_id value.

UseRefBasePicFlag 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 samme value of use_ref base pic_flag.

DiscardableFlag 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.

StoreBaseRepFlag 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.

© ISO/IEC 2008 — All rights reserved 13
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Annex B
(normative)

SVC-file-format-specific in-stream structures

B.1| Introduction

Aggregators and Extractors are file format internal structures enabling efficient grouping of NAL units jor
extrgction of NAL units from other tracks.

Aggtlegators and Extractors use the NAL unit structure. These structures are seen as NAL units in_the context
of the sample structure. While accessing a sample, Aggregators must be removed (leaving their contained or
referenced NAL Units) and Extractors must be replaced by the data they reference. Aggregators and
Extractors must not be present in a stream outside the file format.

Thes

B.2

B.2.

This
(Ses

e structures use NAL unit types reserved for the application/transport layer by ISOAEC 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 process for
these values of nal_unit_type is specified in this Recommendation | International Standard.”

Aggregators

1 Definition

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

Aggtiegators are used to group NAL units belonging to the same sample. Aggregators use the same NAL unit

head

er as SVC VCL NAL units of type 20 but with a different value of NAL unit type.

Aggregators can both aggregate, by inclusion, NAL units within them (within the size indicated by their length)

and
field
“with
VCL
and

Whe
grou

An
aggr

blso aggregate, by reference, NAL units that follow them (within the area indicated by the additional_bytes
within them), When the stream'is scanned by an AVC file reader, only the included NAL units are seen as
in” the aggregator; this permits, for example, an AVC file reader to skip a whole set of un-needed SVC
NAL units. Similarly if AVC NAL units are aggregated by reference, the AVC reader will not skip them
hey remain in-stream-for that reader.

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

Aggregator may include or reference Extractors. An Extractor may extract from Aggregators. An
pgator,must not include or reference another aggregator directly; however, an aggregator may include or

referlence an extractor which references an aggregator.

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.

14
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B.2.2 Syntax

class aligned(8) Aggregator (AggregatorSize) {
NALUnitHeader () ;
unsigned int i = sizeof (NALUnitHeader());

unsigned int((lengthSizeMinusOne+1) *8)
additional_bytes;
i += lengthSizeMinusOne+1;

whilae (1clcgorecatrorSizal) [
A} =3 = T

unsigned int((lengthSizeMinusOne+1) *8)
NALUnitLength;
unsigned int (NALUnitLength*8) NALUnit;
i += NALUnitLength+lengthSizeMinusOne+1;
Y

B.2.3 Semantics

The value of the variable AggregatorSize is equal to the size of the aggregatér NAL unit, and the fungtion
sizeof(X) returns the size of the field X in bytes.

NALUnitHeader (): The NAL unit structure as specified in ISO/IEC 14496-10 Annex G for NAL units of
type 20:

nal_unit_type shall be set to the aggregator NAL unit type (type 30).

forbidden_zero_bit, reserved_one_ bit, and r€served _three 2bits shall be set as specifigd in
ISO/IEC 14496-10 Annex G.

Other fields (nal_ref_idc, idr_f¥ag, priority_id, no_inter_layer_ pred_flag,
dependency_id, quality) i, temporal_id, use_ref_base_pic_flag,
discardable_flag, and output_flag) shall be set as specified in B.4.

additional_bytes: The number ofsbytes following this aggregator NAL unit that should be considered
as aggregated when this aggregator is referenced by an extractor with data_length equal to zefo or
Map sample group.

NALUnitLength: Specifies_the size, in bytes, of the NAL unit following. The size of this field is spegified
with the 1lengthSizeMinusOne field.

NALUnit: a NAL unit-as specified in ISO/IEC 14496-10, including the NAL unit header. The size of the
NAL unit is specified by NALUnitLength.

B.3 Extractors

B.3.1 Definition

This~subclause describes Extractors, which enable compact formation of tracks that extract, by refergnce,
SVC 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
references. Those bytes must not contain extractors; an extractor must not reference, directly or indirectly,
another extractor.

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

An extractor contains an instruction to extract data from another track, which is linked to the track in which the
extractor resides, by means of a track reference of type 'scal’.
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The

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

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

The

bytes are copied only from the single identified sample in the track referenced through the indicated

‘scal’ track reference. The alignmnnt is_on dnrnding fimny Le ||Qing the fimn-tn-enmpln tabhle nnl\ll7 followed

by g

counted offset in sample number. Extractors are a media-level concept and hence apply to the

dest|nation track before any edit list is considered. (However, one would normally expect that the edit lists-in
the tvo tracks would be identical).

B.3.

cla

B.3.

16

2 Syntax

bs aligned(8) Extractor () {
NALUnitHeader () ;

finsigned int(8) track_ref_ index;
Eigned int (8) sample_offset;
finsigned int((lengthSizeMinusOne+1) *8)
data_offset;

insigned int((lengthSizeMinusOne+1) *8)
data_length;

3 Semantics

NALUnitHeader: The NAL unit structure as specified if\d{SO/IEC 14496-10 Annex G for NAL units of type
20:

nal_unit_type shall be set to the extractor:NAL unit type (type 31).

forbidden_zero_bit, reserved_one_bit;, and reserved_three 2bits shall be set as specified in
ISO/IEC 14496-10 Annex G.

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.

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

sample_offsetigives 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 next
sample, sample -1 (minus 1) is the previous sample, and so on.

data offset The offset of the first byte within the reference sample to copy. If the extraction starts W|th the

of a NAL umt Iength f|eId 7

data_length: The number of bytes to copy. If this field takes the value 0, then the entire 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 lengthSizeMinusOne values, then the extracted data will need re-
formatting to conform to the destination track’s length field size.
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B.4 NAL unit header values

Both extractors and aggregators use NAL unit headers with the NAL unit header SVC extension. The

NAL

units extracted by an extractor or aggregated by an aggregator are all those NAL units that are referenced or
included by recursively inspecting the contents of aggregator or extractor NAL units. The 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 take the following values:

Aggregators can be used to group AVC base Tayer NAL units. Tf these Aggregators are used in an "avcT’
then an aggregator shall not use inclusion but reference of AVC base layer NAL units (the length'e
Aggregator includes only its header and the NAL units referenced by the Aggregator are specifie
additional_bytes).

nal_ref_idc shall be set to the highest values of the fields, respectively, in all>the extracte
aggregated NAL units.

idr_flag shall be set to the highest values of the fields, respectively, in all the)extracted or aggred
NAL units.

priority id, temporal_id, dependency_id, and quality_ id shall'be set to the lowest valu
the fields, respectively, in all the extracted or aggregated NAL unifs’.

rack
f the
d by

d or

ated

ps of

discardable_flag shall be set to 1 if and only if all the extractéd or aggregated NAL units have the

discardable_flag setto 1, and set to 0 otherwise.

output_flag should be set to 1 if at least one of the aggtegated or extracted NAL units has this fla
to 1, and otherwise set to 0.

use_ref_base pic_flag shall be set to 1 if and only if at least one of the extracted or aggregated
NAL units have the use_ref_base_pic_flag'setto 1, and set to 0 otherwise.

no_inter_layer_pred_flag shall be setto)1 if and only if all the extracted or aggregated VCL
units have the no_inter_layer prediflag setto 1, and set to 0 otherwise.
If the set of extracted or aggregatedyNAL units is empty, then each of these fields takes a
value conformant with the mappeg, tier description.

NOTE 1  Aggregators could group NAL units with different scalability information.

NOTE 2 Aggregators could be used to group NAL units belonging to a level of scalability which may n
signalled by the NALuxunit header SVC extension (e.g. NAL units belonging to a region of interest),
description of such Aggregators may be done with the tier description and the NAL unit map groups. In this
more than one Adgregator with the same scalability information may occur in one sample.

NOTE 3 If multiple scalable tracks reference the same media data, then an aggregator should group NAL
with identical scalability information only. This ensures that the resulting pattern can be accessed by each
tracks.

NOTE 4 If no NAL unit of a particular layer exist in an access unit then an empty Aggregator (in whic
length of the Aggregator includes only the header, and additional_bytes is zero) may exist.

j set

VCL

NAL

bt be
The
case

units
bf the

h the
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Annex C
(normative)

SVC sample group definitions

C.1

Introduction

The following sample groups may be used in an SVC track to document the structure of the SVC stream and

to eg

se obtaining information of subsets of the stream and extraction of any of the subsets.

Thene are a number of boxes, defined below, which may occur in the sample group description, namely the
Scalpble Group Entry..

Eact
tier &

Scalable Group Entry documents a subset of the SVC stream. Each of the subsets is associated with a
nd may contain one or more operating points. These entries are defined using@.grouping type of ‘scif’.

NOTE For each tier, there may be more than one ScalableGroupEntry in the SampleGroupDescriptionBox of
grouping type ‘scif’. Only one of those entries is the primary definition of the tier.

Thodgh the Scalable Group Entries are contained in the SampleGroupDéscription box, the grouping is not a

true
are |
Sam
who
neeq
NAL
extrg

sample grouping as each sample may be associated with more(than one scalable group, as these groups
sed to describe sections of the samples — the NAL units. Asa@Tesult, it is possible that there may not be a
pleToGroup box of the grouping type 'scif’, unless it happens that a group does, in fact, describe a
e sample. Even if a SampleToGroup box of the grouping type 'scif' is present, the information is not
ed for extraction of NAL units of tiers; instead, themap groups must always document the ‘pattern’ of
units within the samples and provide the NAL-unit-to-tier mapping information that may be needed for
ction of NAL units.

C.2| Definition

C.2[1 Tier information box

C.2.1.1 Definition

Box [Types: ‘ir’

Confainer:  ScalableGroupEntry

Mangatory: Yes

Quantity: Zero:or One // depends on primary_definition

The fier infortmation box provides information about the profile, level, frame size, discardability, and frame-rate
of a fier,

18
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C.2.1.2 Syntax

class TierInfoBox extends Box(‘tiri’){ //Mandatory Box

unsigned int(16) tierID;

unsigned int(8) profileIndication;
unsigned int(8) profile_compatibility;
unsigned int(8) levelIndication;
unsigned int(8) reserved = 0;

(
(
(
(

}

C.2.1.3 Semantics

unsigned int(16) visualWidth;
unsigned int (16) visualHeight;

unsigned int(2) discardable;
unsigned int(2) constantFrameRate;
unsigned int(4) reserved = 0;
unsigned int(16) frameRate;

tierID gives the identifier of the tier.

profileIndication contains the profile_idc as defined in ISO/IEC 14496-10, when the paran
applies to the bitstream subset consisting of the tier and allthe 'dependent tiers.

profile_compatibility is a byte defined exactly thexsame as the byte which occurs betweer
profile_idc and level_idc in a sequence parameter set or a subset sequence parameter set, as de
in ISO/IEC 14496-10 Annex G, when the parameters apply to the bitstream subset consisting o
tier and all the dependent tiers.

levelIndication contains the level idc as_defined in ISO/IEC 14496-10, when the parameter ap
to the bitstream subset consisting of thetier/and all the dependent tiers.

The profile, profile compatibility flags-wand level indicated by the fields profileIndicat
profile_compatibility, and 1&velIndication specifies an interoperability point with W
the bitstream obtained from the particular tier and all the dependent tiers is compatible.

visualWidth gives the value.gfithe width of the coded picture or coded sub-picture in luma pixels g
representation of this tierldn the SVC stream. A coded sub-picture consists of a proper subs

neter

the
fined
f the

plies

ion,

hich

f the
et 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 re
represented by the entire stream.

NOTE The tier representation of a sub-picture tier might not be a valid SVC stream. One example
follows. AntAVC bitstream is encoded using two slice groups. The first slice group includes the macrob
representing a region-of-interest and is coded without referring to slices in the other slice group for
prediction” over all the access units. The slices of the first slice group in each access unit then form a sub-p
and\a.sub-picture tier can be specified to include all the sub-pictures over all the access units.

wvisualHeight gives the value of the height of the coded picture or coded sub-pictures in luma pixg
the representation this tier in the SVC stream.

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

gion

is as
locks
inter
cture

Is of

00 this tier does not contain NAL units with discardable_flag equal to 1.

01 this tier contains both NAL units with discardable_flag equal to 1 and discardable_flag equal to 0.

03 all NAL units in this tier are with discardable_flag equal to 1.

constantFrameRate 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 not

clear whether the frame rate is constant. A value of 3 is reserved.
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frameRate gives the frame rate when the bitstream corresponding to this tier and all the lower tiers that
this tier depends on is decoded. If constantFrameRate has a value of 0 or 2 then frameRate
gives the average frame rate. If constantFrameRate has a value of 1 then frameRate gives the
constant frame rate. frameRate equal to 0 indicates an unspecified frame rate.

C.2.2 Tier bit rate box

C.2.21___Definition
Box [Type:  ‘tibr
Confainer:  ScalableGroupEntry

Mangatory: No
Quantity: Zero or One

The

tier bit rate box provides information about the bit rate values of a tier. Two sets of\information are

prov|ded: for the tier representation, including all the tiers on which the current tier depends, and for the tier
along. Similarly, for each set of information, three values are supplied:

C.2.

cla

C.2.

20

a) the lowest long-term average bit rate that this tier could deliver. LetmaxDid 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.

b) the long-term average bit rate of the tier; all NAL units of the'tier are considered.

t) the maximum, or peak, bit rate of the tier; all NAL unitscof the tier are considered.

p.2 Syntax

bs TierBitRateBox extends Box (‘'tibriy{
tinsigned int(32) baseBitRate;
ftinsigned int(32) maxBitRate;
tinsigned int(32) avgBitRate;

insigned int(32) tierBaseBitRate;
tinsigned int(32) tierMaxBitRate;
tinsigned int(32) tierAvgBitRate;

2.3 Semantics

baseBitRate.gives the lowest long-term average bit rate in bits/second of the stream made from this tier
and the-dependent lower tiers over the entire stream. Let maxDid be the greatest dependency_id for
all NAk units of the tier, and minQid be the least quality_id for all NAL units of the tier and having
dependency_id equal to maxDid. The NAL units that are taken into account when calculating 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 the current tier depends

on.

maxBitRate gives the maximum bit rate in bits/second of the stream containing all NAL unit mapped to
this tier and the dependent lower tiers, over any window of one second. All NAL units 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 dependent lower tiers, averaged over the entire stream. All NAL units in
this tier and the lower tiers this tier depends on are taken into account.
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tierBaseBitRate gives the lowest long-term average bit rate in bits/second of the stream made from
only this tier over the entire stream. The set of NAL units that are taken into account when calculating
this bit rate value is the same as for baseBitRate but excluding all NAL units of the dependent lower
tiers.

tierMaxBitRate gives the maximum bit rate in bits/second that is provided by only this tier over any
window of one second. All NAL units mapped to this tier are taken into account. All NAL units of the
dependent lower tiers are not considered.

tlerAvgbBlitRate - gives he 10Nng-erm average DIU rale I DIS/SeCOond tnatl 1s Provided DYy only il tier,
averaged over the entire stream. All NAL units mapped to this tier are taken into account~AIP[NAL
units of the dependent lower tiers are not considered.

C.2.3 SVC priority range

C.2.3.1 Definition

Box Types: ‘svpr’

Container:  ScalableGroupEntry
Mandatory: Yes

Quantity: Exactly One

This box reports the minimum and maximum priority _id of the NAL units mapped to this tier.
C.2.3.2 Syntax

class SVCPriorityRangeBox extends Box(‘svpr®) {
unsigned int(2) reservedl = 0;
unsigned int(6) min_priorityId;
unsigned int(2) reserved2 = 0;
unsigned int(6) max_priorityId;

}

C.2.3.3 Semantics

min_priority_id, min_priority_id take the minimum or maximum value of the priority_id syntax
element that is present in the scalable extension NAL unit defined in the SVC video specificatipn 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,

C.2.4 SVC depéendency range

C.2.4.1 Definition

Box Types: ‘svdr

Container:  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
dependency id equal to min_dependency id, Similarly the field min_quality id reports the minimum
quality_id of those NAL units. The fields max_temporal_id and max_quality id similarly report on the
maximum values of the respective fields in those NAL units having dependency id equal to
max_dependency_id.
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C.2.4.2 Syntax

class SVCDependencyRangeBox extends Box(‘svop’) {
unsigned int(3) min_dependency_id;
unsigned int(3) min_temporal_id;
unsigned int reserved = 0;
unsigned int min_quality_id;

nmeigned int ( max temporal id-
— xe —

reserved = 0;
max_quality_id;

tinsigned int(

6)
4)
unsigned int(3) max_dependency_id;
3)
6)
finsigned int(4)

C.2.4.3 Semantics

hin_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).

hin_temporal_id, max_temporal_id take the minimum or value of thectemporal_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 M0 min_dependency_id and
max_dependency_id respectively . For AVC streams this takes(the value that is, or would be, in the
prefix NAL unit.

hin_quality id, max_guality_ id take the minimum or~value of the quality 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 dependencyyd equal to min_dependency_id and
max_dependency_id respectively . For AVC streams this takes the value that is, or would be, in the
prefix NAL unit.

C.2,5 SVC initial parameter sets box

C.2.5.1 Definition

Box [Type: ‘svip’

Confainer:  ScalableGroupEntry
Mangatory: No

Quaptity: Zero or One

The [SVC initial parameter'sets box documents which parameter sets are needed for decoding this tier and all
the lpwer tiers it depends on.

C.2.5.2 Syntax

clags IndtialParameterSetBox extends Box (‘svip’) {
finsighed int(8) sps_id_count;
FoX./(1=0; i< sps_id_count; i++)

TS igned Nt (8 SPS_indeX;
unsigned int(8) pps_id_count;
for (i=0; i< pps_id_count; i++)

unsigned int(8) PPS_index;
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C.2.5.3 Semantics

sps_1id_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 tier and all
the lower tiers it depends on. These are 1-based indices into the arrays in the
SVCDecoderConfigurationRecord.

PPS inde Qpprmpcthatﬂw=PPS\NHhthhindpxiqnppdpdfnrdprnmngthtMrandachplnwprﬁmsit

depends on. These are 1-based indices into the arrays in the SVCDecoderConfigurationRecord)
C.2.6 SVC rect region box

C.2.6.1 Definition

Box Type: ‘rrgn’

Container:  ScalableGroupEntry
Mandatory: No

Quantity: Zero or One

The SVC rect region box documents the geometry information of theyregion represented by the current tier
relative to the region represented by another tier. When extended spatial scalability was used to encode in the
current tier a cropped region of another tier, then the geometry(information of the cropped region cap be
signaled by this box. This box can also be used to signal the geotnetry information of a region-of-interest [ROI)
when the current tier is a sub-picture tier. This area can eithér'be static for all samples or vary at samplé-by-
sample basis. Note that it is possible that independent sub-<pictures do not depend on all the tiers with Ipwer
tierlD. In this case dependencies can be given with the tier'dependency box.

C.2.6.2 Syntax

class RectRegionBox extends Box (¢rwgn’) {
unsigned int(16) base_region.tierID;
unsigned int(l) dynamic_recty
unsigned int(7) reserved \=v0;
if (dynamic_rect == 0) ¢
unsigned int (16) horizontal_offset;
unsigned int(16)¢vertical_offset;
unsigned int(l6)“vregion_width;
unsigned int(@6) region_height;

}

C.2.6.3 Semantics

bage region_tierID gives the tierld value of the tier wherein the represented region is used a$ the
base region for derivation of the region represented by the current tier.

dynamic_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 tief is a

W (] - 1 b £ 4l i) -
HATU TCLLATTguldl Pdit U 'U1e Uast 1EYI0T1T.

horizontal_offset and vertical_offset give respectively the horizontal and vertical offsets of
the top-left pixel of the rectangular region represented by the tier, in relative to the top-left pixel of the
base region, in luma samples of the base region.

region_width and region_height give respectively the width and height of the rectangular region
represented by the tier, in luma samples of the base region.
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C.2.7 SVC buffering information box

C.2

.7.1 Definition

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

Qua |t;ty. Zeroor-One
The BufferingBox contains the buffer information of the tier.
C.2.1.2 Syntax
clags BufferingBox extends Box(‘buff’){
finsigned int (16) operating_point_count
For (1 = 0; 1 < 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

C.2.

24

.3 Semantics

bperating_point_count specifies the number of HRD-operating points for the bitstream required for
decoding the current tier. Values of the HRD parameters are specified separately for each operating
point. The value of operating_point_count shall be.greater than 0.

byte_rate specifies the input byte rate (in bytes.per second) to the coded picture buffer (CPB) of the
HRD. The bitstream is constrained by thé.value of BitRate equal to byte rate * 8 for NAL HRD
parameters as specified in SVC. For VGLCHRD parameters, the value of BitRate is equal to byte rate
* 40/ 6. The value of byte_rate shall be-greater than 0.

tpb_size specifies the required size of the coded picture buffer in bytes. The bitstream is constrained by
the value of CpbSize equal to.cpb_size * 8 for NAL HRD parameters as specified in SVC. For VCL
HRD parameters, the value 6f:CpbSize is equal to cpb_size * 40/ 6.

At least one pair of values’of byte rate and cpb_size of the same operating point shall conform to the
maximum bit rate and.CPB size allowed by profile and level of the bitstream required for decoding the
current tier.

ipb_size specifiés the required size of the decoded picture buffer (DPB), in unit of bytes. The bitstream
is constrained by the value of max_dec frame_buffering equal to Min( 16, Floor( dpb_size ) /
( PicWidthlMbs * FrameHeightinMbs * 256 * ChromaFormatFactor ) ) ) as specified in SVC.

i nit_cpb)delay specifies the required delay between the time of arrival in the CPB of the first bit of the
first-access unit and the time of removal from the CPB of the first access unit. It is in units of a 90 kHz
clock. The bitstream is constrained by the value of the nominal removal time of the first access unit
ffom the CPB, t.,( 0 ), equal to init_cpb_delay as specified in SVC.

init_dpb_delay specifies the required delay between the time of arrival in the DPB of the first decoded
picture and the time of output from the DPB of the first decoded picture. It is in units of a 90 kHz clock.
The bitstream is constrained by the value of dpb_output_delay for the first decoded picture in output
order equal to init_dpb_delay as specified in SVC assuming that the clock tick variable, t, is equal to
1/90 000.
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C.2.8 SVC tier dependency box

C.2.8.1 Definition

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

O Py Z O
SLUdiitity. &CTU U UTIT

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

C.2.8.2 Syntax

class TierDependencyBox extends Box(‘ldep’) {

C.2.8.3 Semantics

C.2.9 SVC region of interest box

C.2.9.1 Definition

Box Type: firo’

Container:  ScalableGroupEntry
Mandatory: No

Quantity: Zero or One

unsigned int(16) entry_count;
for (i=0; 1 < entry_count; i++)
unsigned int(16) dependencyTierId;

dependencyTierId 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.ofe NAL unit in tier A using inter prediction or
inter-layer prediction from tier B. Tier A is indirectly,\dependent on tier B if tier A is not directly
dependent on tier B while decoding of tier ACrequires the presence of tier B. The valde of
dependencyTierld shall be smaller than the tiefld of the current tier. The decoding of the current tier
requires the presence of the tier indicated by dependencyTierld. All dependencies up to the tier|with
the lowest tierld shall be given with the TierDependencyBox.

This box provides.the geometry information of region-of-interest (ROI) divisions of the current tier, when the

current tier is encoded to multiple (typically a large number of) independent rectangular ROls.

The-assignment of NAL units to a ROI is done in a time parallel metadata track as specified in Annex D.

NOTE This box is typically used for interactive ROI use cases, where the server can interactively trapsmit
only the NAL units belonging to the ROIs requested by a client.

A ROI ID denoted as r0| id, is speC|f|ed for each ROI |n a t|er If iroi type is equal to 0 roi_id is equal tp the

Se of

macroblock raster scan”) of the reg|on represented by the tier starting W|th zero for the top Ieft ROI in the
region. If iroi_type is equal to 1, roi_id is equal to the entry index i in the syntax of IroilnfoBox(). If iroi_type is
equal to 2, roi_id is set to a number identifying the region of interest. In this case, the temporal metadata must
contain statements mapping NAL units to roi_ids.
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C.2.9.2 Syntax

class IroiInfoBox extends Box(‘iroi’) {
unsigned int(2) iroi_type;

unsigned int(6) reserved = 0;
if(iroi_type == 0) {

}

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

blse 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;

—

C.2.9.3 Semantics

C.2,

C.2.

1

| roi_type indicates the types of region division for all the ROIs. The value«<0 indicates that all the ROIs
(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 ROI is separately signalled. The value 2
indicates that the geometry can not be given. Values greater thaw' 2 are reserved.

yjrid_roi_mb_width and grid_roi_mb_height indicate the/width and height, respectively, in units
of macroblocks, of the ROIs. All the ROIs have idenfieal width and height, with the following
exceptions.

When (PicWidthInMbs % grid_roi_mb_width") is not equal to 0, the right-most ROIs have a
width equalto ( PicWidthInMbs % grid ‘Yoi_mb_width ) macroblocks.

When (PicHeightInMbs % grid_roi_mbyheight ) is not equal to 0, the bottom-most ROIs have
a height equal to ( PicHeightInMhs % grid_roi_mb_height ) macroblocks.

Where PicWidthInMbs and PicHeightInMbs are the visual width and height of a decoded picture
of the tier representation in units ofsmacroblocks, respectively, as specified in ISO/IEC 14496-10, (x %
y) returns the remainder of x divided by y.

hum_roi indicates the number 6f:ROIs in a coded picture of the tier representation.

rop_left_mb specifies thesmacroblock address of the first macroblock in raster scan order in the ROI of
the current entry. The.walue of top_left_mb shall be equal to the syntax element first_mb_in_slice
of the coded slices_that belong to the current tier and that cover the top-left macroblock of the ROI of
the current entry.

Foi_mb_width'and roi_mb_height indicate the width and height, respectively, in unit of macroblocks,
of the RO}-of the current entry.

10 SV.C.lightweight transcoding Box

0.1 Definition

The presence of the box indicates that the bitstream represented by this tier (and tiers it depends upon) can
be transcoded from an SVC stream to an AVC stream as indicated, and that the transcoded bitstream can be
given the indicated profile and level indicators, with the indicated bit rates. The information on the resulting
profile, level, and bit rate may be given for either of the entropy coding systems, or both.

26
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C.2.10.2 Syntax

class TranscodingInfoBox extends Box(‘'tran’) {

unsigned int (4) reserved = 0;
unsigned int(2) conversion_idc;
unsigned int(l) cavlc_info_present_flag;
unsigned int(l) cabac_info_present_flag;
if (cavlc_info_present_flag) {
unsicgned int (24) r‘;lv'lr‘_p'rn'f:'i'Ip_'lpvp'l_'iﬂr‘-

}

C.2.10.3 Semantics

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;

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

cavlc_info_present_flag specifies whether the transeoding information of the translated bitstfeam
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 specifi¢d in
ISO/IEC 14496-10 Annex G is present.

cabac_info_present_flag specifies whethér the transcoding information of the translated bitstfeam
using the Context-based Adaptive Binary Arithmetic Coding (CABAC) entropy coder (i.e. when
entropy_coding_mode_flag in the translated bitstream is equal to 1) as specified in ISO/IEC 14496-10
Annex G is present.

cavlc_profile_level_idc is:{the exact copy of the three bytes comprised of profilg| 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 compliancy of the transcpded
bitstream using the CAVEC entropy coder.

cavlc_max_bitratespecifies the maximum bit rate in bits/second (units of 1000 bits/sec), over any
window of one second, that is provided by the transcoded bitstream using the CAVLC entropy coder.

cavlc_avg _bitrdte specifies the average bit rate in bits/second (units of 1000 bits/sec) that is
provided.by.the transcoded bitstream using the CAVLC entropy coder.

cabac_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 profile and level compliancy of the transcpded
bitstream using the CABAC entropy coder.

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

cabac_avg_bitrate specifies the average bit rate in bits/second (units of 1000 bits/sec) that is
provided by the transcoded bitstream using the CABAC entropy coder.
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C.2.11 SVC scalable group entry

C.2.11.1 Definition

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

Sy v 4 | W]
Qua nity. &CTU UT TVIUTT

Each scalable group entry is associated with a groupID and a tierID. The tierlD entries are ordered in terms of
their| dependency signalled by the value of tierID. A larger value of tierID indicates a higher tier. A value' 0
indigates the lowest tier. Decoding of a tier is independent of any higher tier but may be dependent_on llower
tier. [Therefore, the lowest tier can be decoded independently, decoding of tier 1 may be dependention tier O,
decqding of tier 2 may be dependent on tiers 0 and 1, and so on. A tier can include data fromftene or more
layers in the video stream.

If twp tiers are mutually independent, then it is required that the tier that has the greatéer 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 individualpicture 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 tierID value than the second tier.

There shall be exactly one primary definition for each tier. Forzeach ScalableGroupEntry, when the field
primpry_grouplD is equal to the field grouplD, the group is the primary definition of this tier, and the following
applies.

A TierInfoBox, SVCDependencyRangeBox and¢SVCPriorityRangeBox 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 tierlD.

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 SvCDecoderConfigurationRecord are
needed. If parameter set'streams are used, then the InitialParameterSetBox shall not be present.

The values of tierlDs are not required to be contiguous.

For gach specified tierlD, there shall be at least one NAL unit that is associated with it. In other words, it is
disallowed to specify tiers that are not used in the track.

Each NAL unit)in the elementary stream is associated with a tierlD value as follows. First, each sample is
assdciated<with a map of grouplD values through the sample grouping of type “scnm” as specified
subgequently. The “scnm” sample grouping therefore indicates the association between NAL units and
grouplDwalues within each sample. Values of grouplD can then be associated with values of tierlD using the

sample group description box of type “scif”. NAL units associated with a particular tierID value may require
all or some of the NAL units associated with all the smaller tier|D values for proper decoding operation, but will
never require any NAL unit associated with a greater tierID value. (i.e., dependency will only exist in the
direction of lower tiers).

A Server or Player can choose a subset of tierlD values that will be needed for proper decoding operation

based on the values of the description fields present within the entries (e.g., frame rate, etc) of the sample
group description box of type “scif”.
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Since the ScalableGroupEntry is of variable length and has no internal length field, the
SampleGroupDescription Box which contains it must carry length information for its entries according to
version 1 of the SampleGroupDescription box definition.

The scalable video coding data in a particular tier may be protected; this is indicated by the presence of a
ProtectionSchemelnfoBox in the tier definition. If any tier is so protected then:

o |If the base Iayer (AVC) is protected then the sample entry must also be transformed by changing its

e If any Iayer is protected in a track, a ProtectronSchemeInfoBox of some kind must be addedtg the
sample entry (this is the ‘warning’ that some protection is in effect). The original format 'box in the
ProtectionSchemelnfoBox is required but may not be needed as the four-character‘code in the
SampleEntry might not have changed if, for example, the base layer is un-protected.

e Extractors may point to data in protected 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.

C.2.11.2 Syntax

class ScalableGroupEntry () extends VisualSampleGroupEntry ('scif') {
unsigned int(8) grouplID;
unsigned int(8) primary_grouplD;
unsigned int(l) is_tier_IDR;
unsigned int (1) noInterLayerPredFlag;
unsigned int (1) useRefBasePicFlag;
unsigned int(l) storeBaseRepFlag;
unsigned int(l) is_tl_switching point;
unsigned int(3) reserved = 0;
unsigned int(8) tl_switching_distange;

if (groupID == primary_groupID)\\ // primary definition of tier
{
TierInfoBox () ; // Mandatory
SVCDependencyRangeBox ( )« // Mandatory
SVCPriorityRangeBox ()% // Mandatory

//Optional Boxes or fields may follow when defined later

TierBitRateBox ()5 // optional
RectRegionBox (- // optional
Buf feringBox{)’; // optional
TierDependencyBox () ; // optional
InitialRarameterSetBox () ; // optional
IroiInfoBox () ; // optional
ProtectionSchemeInfoBox () ; // optional
TranscodingInfoBox () ; // optional

}

C.2.11.3 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_tier_IDR when set to 1, indicates that, for the members of this group, the coded pictures of the
representation of the highest layer (i.e. the layer with the highest value of dependency _id as specified
in ISO/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 representation of the highest layer are not IDR pictures.
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nolnterLayerPredFlag 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.

useRefBasePicFlag 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.

DtUJ. CBQDCRCL}F].CLQ VVhGII OUt tU 4I IIIdIUGtUO that thc IIIUIIIbGIO Uf thlo 3IUUH darc vv;th
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.

|s_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 tempeoral layer
switching points. Let the highest value of temporal_id of the members of this group as tld, then the
bitstream can be switched at any of the members having temporal_id equal to tld ffom the temporal
layer with temporal_id equal to tld-1 to the temporal layer with temporal_id equal-e.ild, provided that
the members with temporal_id equal to tld-1 indicated by tl_switching_distance iave been processed
(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 14496310 Annex G may or may
not be temporal layer switching points.

r1_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 to ensure decodability of
the stream at or above temporal layer tld from the switching. péint onward. The value 0 indicates a
temporal switching point with no dependency on the lower témporal 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.3| Mapping NAL units to map groups and tiers

C.3[1 Introduction

In order to describe the layer representations within an SVC access unit, two kinds of sample groups are
used:
@) a group to describe sections of a.sample. For each of the groups a ScalableGroupEntry exists which
defines the group properties.-Note that these describe tiers, not the entire stream, and therefore
describe the NAL units belohging to one tier at any instant, not the entire AU. See subsections C.1
and C.2.

D) a map group, that describes the mapping of each NAL unit inside an AU to a map group (of
grouping_type ‘scnm’)."For each 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.

DefiIing map groups requires that there is a limited number of map grouping patterns for all access units. If
therg is a varying number of NAL units in successive access units for a given tier, Aggregators can be used to
makg these varying structures consistent and to reduce the number of map groups required.

C.3.2 Map group definition

Each-sample is_associated with a group. description_index_in the SampleToGroupBox with nrmmmn type

‘scnm’. A SampIeGroupDescrlpnonBox W|th grouping_type ‘scnm’ contams a ScalabIeNALUMapEntry for
each group_description_index.

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;
}
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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). Each of those NAL units maps to the
corresponding scalable group as described by the groupID.

NOTE 1  An arbitrarily chosen grouplD is used here, rather than the more obvious scalable group index form
the sample group description box, so that if scalable groups are deleted or re-ordered these operations can be
detected and handled. Note also that there may be one or more scalable groups in a given tier.

on of
Il the

maps that may be needed.

C.4 Decode re-timing groups

C.4.1 Introduction

When temporal layers are discarded, re-timing the decoding times of some or all samples may be needg¢d to
ensure that the stream complies with all buffer and HRD requirements. Als¢” re-timing may improve the
transmission and decoding process. Composition times are not affected. Ifithe stream is 'thinned' to tierlD X,
and there is a re-timing sample grouping for tierID Y, where Y is theNargest such tierID less than X] that
contains re-timing sample grouping, then the adjusted decode time is the time from the time-to-sample fable
(the original decode time), plus the given re-timing: newDTS = oldDTS + delta. The CTS is given as usugl by
the composition time to sample table: CTS = oldDTS + compositionOffset, which is CTS = newDTS - deflta +
compositionOffset.

This re-timing is given as sample groups, which are associated with samples by using the normal sample-to-
group structures. Each group provides a set of re-timing deltas and their associated tierIDs. The dgroup
definition must be ordered by increasing tierlD.

C.4.2 Syntax

class DecodeRetimingEntry () extends VisualSampleGroupEntry ('dtrt') {
unsigned int(8) tierCount;
for (i=1; i<=tierCount;-di++) {
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 tierlD, up tp the
next.tierID in this group, use the given decode time delta

delta provides an adjustment for the decode time
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D.A1

Annex D
(normative)

Temporal metadata support

Introduction

A tinped metadata track, as defined in ISO/IEC 14496-12, may be used to provide temporal information about

an A

This
med
sam

\/C or SVC track.

metadata is stored in metadata tracks. These tracks have a handler type ‘meta’ and are linked to the
a track using a track reference of type ‘cdsc’ as specified in ISO/IEC 14496-12. The metadata is stored in
bles, the decoding time of which is equal to the media samples it describes. Composition offsets are

pernpitted but not required in SVC timed metadata tracks, but, if used, the composition timing must match the

com
The
indig
type

bosition timing of the associated media track.

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

There are two important ‘structuring’ statements, groupOfStatements ahdvsequenceOfStatements.

The
Agr

The
unit
sequ
sequ

Each
align

statement groupOfStatements allows several statements to be.made about one thing, by grouping them.
bupOfStatements contains a set of statements all of which are asserted about the thing described.

statement type sequenceOfStatements may be used in"the description of the entire sample or of a NAL
in the media stream that is an Aggregator or,_Extractor, to describe its sequence of NAL units. A
enceOfStatements contains a set of statements, which are in one-to-one correspondence with the
ence of contained objects in that which is described.

metadata sample is a collection (a groupor sequence) of one or more statements about the temporally
ed media sample. Each of the statements in the collection may have a default type from the sample entry,

or have an explicit single type in each statement. Similarly, the default length may be indicated in the sample

entry
prov,
valu
by th

, or be inline in each sample.«The overall sample is a collection of N statements. The sample entry
des the statement type of each-sample (group or sequence), and (optionally) the default type and length
bs of the statements in the.sample. It can also supply a statement which is true of every sample described
is metadata (an ‘overall’ statement).

There is a set of prerdefined statement types defined in this International Standard, and there is explicit

prov

The
Dyn
loca

sion for extension,statements by other bodies.

are statement types reserved to ISO, and other statement types reserved for dynamic assignment.

The

32

mic assignment consists of a table in the Sample Entry of the metadata track, containing pairs mapping a
statefment ID to URIs.
pllocation 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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