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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotech
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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. 1IS@~and
technical committees collaborate in fields of mutual interest. Other international organizations, governm
and non-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field. of inform
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 bodiés for voting. Publicatid

an International Standard requires approval by at least 75 % of the national bodies casting a vote.

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

Amendment 1 to ISO/IEC 15444-12:2008 was prepared by Joint Technical Committee ISO/IEC JT

Information technology, Subcommittee SC 29, Coding _6f )audio, picture, multimedia and hypern
information.

This Amendment provides a number of new hint track”formats and improvements in other areas, incly
metadata support.
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Information technology — JPEG 2000 image coding system —
Part 12:

ISO base media file format

AMENDMENT 1: General improvements including hint tracks,
metadata support and sample groups

Reformat the table of contents, including the new subclauses and revised page ‘numbers.
Add the following normative references to Clause 2:

ISO/IEC 23002-3, Information technology — MPEG video technologies— Part 3: Representation of auxjliary
video streams and supplemental information

IETF RFC 5052, Forward Error Correction (FEC) Building Block; WATSON, M. et al., August 2007

In 6.2.3, Table 1, add the following line after ‘tref’:

| | tragr | | | |~ [8.3.4  [track grouping indication

In 6.2.3, Table 1, add the following line<after ‘ctts’:

| | | | | lcslg | [8.6.1.4 |composition to decode timeline mapping

In 6.2.3, add the following after ‘paen’:

| | | fire | | | [8.13.7 lfile reservoir

In 6.2.3, Table/1, add the following lines after ‘tsel’:

idat 8.11.11 |item data
iref 8.11.12 |item reference
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6.2.4 URIs as type indicators

When URIs are used as a type indicator (e.g. in a sample entry or for un-timed meta-data), the URI must be
absolute, not relative and the format and meaning of the data must be defined by the URI in question. This
identification may be hierarchical, in that an initial sub-string of the URI might identify the overall nature or
family of the data (e.g. urn:oid: identifies that the metadata is labelled by an ISO-standard object identifier).

© ISO/IEC 2009 - All rights reserved 1
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The URI should be, but is not required to be, de-referencable. It may be string compared by readers with the
set of URI types it knows and recognizes. URIs provide a large non-colliding non-registered space for type
identifiers.

If the URI contains a domain name (e.g. it is a URL), then it should also contain a month-date in the form
mmyyyy. That date must be near the time of the definition of the extension, and it must be true that the URI
was defined in a way authorized by the owner of the domain name at that date. (This avoids problems when
domain names change ownership).

Replace Clause 7 with the following:
7 [Streaming Support

7.1 | Handling of Streaming Protocols

The [file format supports streaming of media data over a network as well as local playback. The process of
sending protocol data units is time-based, just like the display of time-based data, and’ is therefore suitably
desdribed by a time-based format. A file or ‘movie’ that supports streaming includes\information about the data
unity to stream. This information is included in additional tracks of the file called\’hint” tracks. Hint tracks may
also|be used to record a stream; these are called Reception Hint Tracks, to. differentiate them from plain (or
server, or transmission) hint tracks.

Transmission or server hint tracks contain instructions to assist a streaming server in the formation of packets
for fransmission. These instructions may contain immediate data’for the server to send (e.g. header
information) or reference segments of the media data. These instructions are encoded in the file in the same
way |that editing or presentation information is encoded in a)file for local playback. Instead of editing or
presentation information, information is provided which allows a server to packetize the media data in a
manper suitable for streaming using a specific network transport.

The same media data is used in a file that contains-hints, whether it is for local playback, or streaming over a
numper of different protocols. Separate ‘hint’ tracks for different protocols may be included within the same file
and the media will play over all such protocols. without making any additional copies of the media itself. In
addition, existing media can be easily made:streamable by the addition of appropriate hint tracks for specific
protgcols. The media data itself need notbe'recast or reformatted in any way.

This|approach to streaming and recording is more space efficient than an approach that requires that the
med|a information be partitionedinto the actual data units that will be transmitted for a given transport and
medja format. Under such am approach, local playback requires either re-assembling the media from the
pacKets, or having two copies of the media — one for local playback and one for streaming. Similarly,
stregming such media over-multiple protocols using this approach requires multiple copies of the media data
for gach transport. This)is inefficient with space, unless the media data has been heavily transformed for
stregming (e.g. by the application of error-correcting coding techniques, or by encryption).

Rec¢ption hinttracks may be used when one or more packet streams of data are recorded. Reception hint
tracKs indicate-the order, reception timing, and contents of the received packets among other things.

NOTE 17 Players may reproduce the packet stream that was received based on the reception hint tracks and process
the rplnmdllr‘pd lnnr*kpf stream as if it was npwly received

7.2 Protocol ‘hint’ tracks

Support for streaming is based upon the following three design parameters:

3 The media data is represented as a set of network-independent standard tracks, which may
be played, edited, and so on, as normal;

2 © ISO/IEC 2009 — All rights reserved
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. There is a common declaration and base structure for hint tracks; this common format is
protocol independent, but contains the declarations of which protocol(s) are described in the
hint track(s);

. There is a specific design of the hint tracks for each protocol that may be transmitted; all

these designs use the same basic structure. For example, there may be designs for RTP (for
the Internet) and MPEG-2 transport (for broadcast), or for new standard or vendor-specific

protocols.

The Tesulting streams, sent by the Servers under the direction of the Server hint tracks or reconstructed
the reception hint tracks, need contain no trace of file-specific information. This design does not requlire)
the file structures or declaration style, be used either in the data on the wire or in the decoding station
example, a file using ITU-T H.261 video and DVI audio, streamed under RTP, results in a packet stream
is fully compliant with the IETF specifications for packing those codings into RTP.

7.3 Hint Track Format

Hint tracks are used to describe elementary stream data in the file. Each protocohor each family of re
protocols has its own hint track format. A server hint track format and a reception hint track format fo
same protocol are distinguishable from the associated four-character code of the sample description ent
other words, a different four-character code is used for a server hint tragk’and a reception hint track ¢
same protocol. The syntax of the server hint track format and the reception hint track format for the {
protocol should be the same or compatible so that a reception hintitrack can be used for re-sending o
stream provided that the potential degradations of the received~streams are handled appropriately.
protocols will need only one sample description format for each. track.

Servers find their hint tracks by first finding all hint tracks, and-then looking within that set for server hint t
using their protocol (sample description format). If there.are choices at this point, then the server choose
the basis of preferred protocol or by comparing features in the hint track header or other protocol-sp
information in the sample descriptions. Particularly-in the absence of server hint tracks, servers may alsg
reception hint tracks of their protocol. Howeverysservers should handle potential degradations of the rece
stream described by the used reception hint track appropriately.

Tracks having the track_in_movie flag set’are candidates for playback, regardless of whether they are n
tracks or reception hint tracks.

Hint tracks construct streams by pulling data out of other tracks by reference. These other tracks may bg
tracks or elementary stream tracks. The exact form of these pointers is defined by the sample format fg
protocol, but in general they consist of four pieces of information: a track reference index, a sample nun
an offset, and a length. Some of these may be implicit for a particular protocol. These ‘pointers’ always
to the actual source of the data. If a hint track is built ‘on top’ of another hint track, then the second hint
must have direct references to the media track(s) used by the first where data from those media trac
placed in the stream:.

All hint tracks-use a common set of declarations and structures.

[ Hint tracks are linked to the elementary stream tracks they carry, by track references of
‘hint’

. They use a handler-type of *hint’ in the Handler Reference Box
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. They use a hint sample entry in the sample description, with a name and format unique to the

protocol they represent.

Server hint tracks are usually marked as disabled for local playback, with their track header

track_in_movie and track_in_preview flags setto 0.

Hint tracks may be created by an authoring tool, or may be added to an existing presentation by a hinting
Such a tool serves as a ‘bridge’ between the media and the protocol, since it intimately understands both.

© ISO/IEC 2009 - All rights reserved
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permits authoring tools to understand the media format, but not protocols, and for servers to understand
protocols (and their hint tracks) but not the details of media data.

Hint tracks do not use separate composition times; the *ctts’ table is not present in hint tracks. The process
of hinting computes transmission times correctly as the decoding time.

N

OTE 1:

Servers using reception hint tracks as hints for sending of the received streams should handle the potential
degradations of the received streams, such as transmission delay jitter and packet losses, gracefully and

In 8.

Hint
prev

to:

Serv
so th

In 8.

Afte

OTE 2:

ew.

8.3.4

P~V th ot th froiat £t oot 1 | toiaaod doto £ + £ bavad—raaardl £t
crsourc—at i ConStra tS— O trtC—pProtoCoOrs—ant—Comamt t—tata—orats—arc— ooty Ct—TegaranCsSs—or—ric

potential degradations of the received streams.

Conversion of received streams to media tracks allows existing players compliant with earlier versions,of
the ISO base media file format to process recorded files as long as the media formats are supported.
However, most media coding standards only specify the decoding of error-free streams, and consequently
it should be ensured that the content in media tracks can be correctly decoded. Playersimay utilize
reception hint tracks for handling of degradations caused by the transmission, i.e., content that may not be
correctly decoded is located only within reception hint tracks. The need for having a dupficate of the correct
media samples in both a media track and a reception hint track can be avoided by in¢luding data from the
media track by reference into the reception hint track.

3.2.1, change:

tracks should have the track header flags set to 0, so that they are ignored for local playback and

er hint tracks should have the track_in_movie and track_in_preview track header flags set to 0,
at they are ignored for local playback and preview.
3.3.3 (Track Reference Box, Semantics), replace'the definition of reference_type as follows:

The reference_type shall be set to one'of the following values, or a value registered or from a derived
specification or registration:

‘hint’  the referenced track(s) contain the original media for this hint track
‘cdsc’ this track describes the referenced track.

‘hind* this trackdepends on the referenced hint track, i.e., it should only be used if the
referenced hintArack is used.

‘vdep'this-track contains auxiliary depth video information for the referenced video track

‘vplix’this track contains auxiliary parallax video information for the referenced video track

8.3.3, add the following new subclause:

Track Group Box

8.3.4.1 Definition

Box Type:
Container:
Mandatory: No

Quantity:Zero or one

‘trgr’
Track Box (*trak’)

This box enables indication of groups of tracks, where each group shares a particular characteristic or the
tracks within a group have a particular relationship. The box contains zero or more boxes, and the particular

© ISO/IEC 2009 — All rights reserved
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characteristic or the relationship is indicated by the box type of the contained boxes. The contained boxes
include an identifier, which can be used to conclude the tracks belonging to the same track group. The tracks
that contain the same type of a contained box within the Track Group Box and have the same identifier value
within these contained boxes belong to the same track group.

Track groups shall not be used to indicate dependency relationships between tracks. Instead, the Track
Reference Box is used for such purposes.

8.3.4.2 Syntax

aligned(8) class TrackGroupBox('trgr') {
}

aligned(8) class TrackGroupTypeBox (unsigned int (32) track_group_type):extends
FullBox (track_group_type, version = 0, flags = 0)
{

unsigned int(32) track_group_id;

// the remaining data may be specified for a particular track_group_type

}
8.3.4.3 Semantics

track_group_type indicates the grouping type and shall be set te, ohe of the following values, or a value
registered, or a value from a derived specification or registration:

. 'msrc' indicates that this track belongs/te.a multi-source presentation. The tracks| that

have the same value of track_group_i@within a Group Type Box of track_group_type

'msrc' are mapped as being originated from the same source. For example, a recording of a

video telephony call may have both audio and video for both participants, and the valye of
track_group_id associated with‘the audio track and the video track of one particlpant

differs from value of track_greup_ id associated with the tracks of the other participant

The pair of track_group_id and track_group_type identifies a track group within the file. The trjacks
that contain a particular track group type box having the same value of track_group_id belong to the §ame
track group.

In 8.4.3.1, (Handler Reference Box, definition), before the NOTEs, add the following paragraph:
An auxiliary video track.is-coded the same as a video track, but uses this different handler type, and i$ not
intended to be visually’ displayed (e.g. it contains depth information, or other monochrome or color |two-
dimensional information). Auxiliary video tracks are usually linked to a video track by an appropriate frack
reference.

In 8.4.3.3, after the line for ‘meta’ add the following line:

Yauxv’ Auxiliary Video track

At the end of 8.5.2.1 (Sample Description, Definition), add the following:

The URIMetaSampleEntry entry contains, in a box, the URI defining the form of the metadata, and optional
initialization data. The format of both the samples and of the initialization data is defined by all or part of the
URI form.

An optional bitrate box may be used in the URIMetaSampleEntry entry, as usual.
It may be the case that the URI identifies a format of metadata that allows there to be more than one ‘stated

fact’ within each sample. However, all metadata samples in this format are effectively ‘I frames’, defining the
entire set of metadata for the time interval they cover. This means that the complete set of metadata at any

© ISO/IEC 2009 — All rights reserved 5
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instant, for a given track, is contained in (a) the time-aligned samples of the track(s) (if any) describing that
track, plus (b) the track metadata (if any), the movie metadata (if any) and the file metadata (if any).

If incrementally-changed metadata is needed, the MPEG-7 framework provides that capability.
Information on URI forms for some metadata systems can be found in Annex G.

In 8.5.2.2, add before “// Visual Sequences”:

aligned(8) class URIBox
extends FullBox(‘uri ’, version = 0, 0) {
Etring theURI;

aligned(8) class URIInitBox
extends FullBox(‘uril’, version = 0, 0) {
tinsigned int(8) uri_initialization_datall;

clags URIMetaSampleEntry () extends MetaDataSampleEntry (’‘urim‘) N

PRIbox the_label;
PRIInitBox init; // optional
NPEG4BitRateBox () ; // optional

At the end of 8.5.2.3, add the following:

theURTI is a URI formatted according to the rules in 6.2,4;
firi_initialization_data is opaque data whose form is defined in the documentation of the URI
form.

In 8.6.1.3.1 (Composition Time to Sample, Definition), replace the body text with the following:

This| box provides the offset between decoding time and composition time. In version 0 of this box the
decqding time must be less than the compasition time, and the offsets are expressed as unsigned numbers
such that CT(n) =DT(n) + CTTS(n) whetedCTTS(n) is the (uncompressed) table entry for sample n. In version
1 of|this box, the composition timeline and the decoding timeline are still derived from each other, but the
offsgts are signed. It is recommended.that for the computed composition timestamps, there is exactly one with
the Jalue 0 (zero).

For pither version of the box, each sample must have a unique composition timestamp value, that is, the
timegtamp for two samples shall never be the same.

It may be true that there is no frame to compose at time 0; the handling of this is unspecified (systems might

y the first frame for longer, or a suitable fill colour).

cl Crel cl c cl v

may be used to ‘shift’ the media ’to ti

sample does not have a composition time of 0, an edit list me 0.

The composition time to sample table is optional and must only be present if DT and CT differ for any
samples.

Hint tracks do not use this box.

Move the table and its header ‘For example in Table 2’ from 8.6.1.3.2 to the end of 8.6.1.3.1

6 © ISO/IEC 2009 — All rights reserved
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Replace 8.6.1.3.2 with the following:
8.6.1.3.2 Syntax

aligned(8) class CompositionOffsetBox

extends FullBox(‘ctts’, wversion = 0, 0) {
unsigned int(32) entry_count;
int 1i;

1f (version==0) [{
for (i=0; i < entry_count; i++) {

unsigned int(32) sample_count;
unsigned int(32) sample_offset;
}
}
else if (version == 1) {
for (i=0; i < entry count; i++) {
unsigned int(32) sample_count;

signed int (32) sample_offset;

In 8.6.1.3.3, replace the following line with this revised definition:

sample_offset is an integer that gives the offset between CT and DT, such that CT(n) = DT
CTTS(n).

After 8.6.1.3, add the following:
8.6.1.4 Composition to Decode Box

8.6.1.4.1 Definition

Box Type: ‘cslg’

Container: Sample Table Box'(*stbl’)
Mandatory: No

Quantity:  Zero or one

When signed composition offsets are used, this box may be used to relate the composition and decqa
timelines, and deal with some of the ambiguities that signed composition offsets introduce.

Note that«all‘these fields apply to the entire media (not just that selected by any edits). It is recommended
any edits, explicit or implied, not select any portion of the composition timeline that does not map to a sar
For ‘example, if the smallest composition time is 1000, then the default edit from 0 to the media dur|
leaves the period from 0 to 1000 associated with no media sample. Player behaviour, and what is comp
in-this interval, is undefined under these circumstances. It is recommended that the smallest computed

ding

that
nple.
ation
bsed
CTS

be zeroormatchthe beginning of the first edit-

The composition duration of the last sample in a track might be (often is) ambiguous or unclear; the fiel

d for

composition end time can be used to clarify this ambiguity and, with the composition start time, establish a

clear composition duration for the track.
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8.6.1.4.2 Syntax

class CompositionToDecodeBox extends FullBox(‘cslg’, version=0, 0) {
signed int(32) compositionToDTSShift;
signed int ) leastDecodeToDisplayDelta;
signed int(32) greatestDecodeToDisplayDelta;
signed int(32) compositionStartTime;
signed int(32) compositionEndTime;

8.6.1.4.3 Semantics

fompositionToDTSShift: if this value is added to the composition times (as calculated by the CIS
offsets from the DTS), then for all samples, their CTS is guaranteed to be greater than or equal to
their DTS, and the buffer model implied by the indicated profile/level will be honoured; if
leastDecodeToDisplayDelta is positive or zero, this field can be 0; otherwise it should be at least
(- leastDecodeToDisplayDelta)

| castDecodeToDisplayDelta: the smallest composition offset in the CompositionTimeToSample box
in this track

jreatestDecodeToDisplayDelta: the largest composition offset in the CompositionTimeToSample
box in this track

rompositionStartTime: the smallest computed composition time (CTS)ifor any sample in the media
of this track

rompositionEndTime: the composition time plus the compositiop- duration, of the sample with the
largest computed composition time (CTS) in the media of this track

In 86.4.1 (Independent and Disposable Samples, Definition),add the following paragraph before the
penyltimate paragraph (starting “The size of the table”):

A leading sample (usually a picture in video) is defined relative to a reference sample, which is the
immediately prior sample that is marked as “sample_depends_on” having no dependency (an | picture). A
lead|ng sample has both a composition time before.the reference sample, and possibly also a decoding
depgndency on a sample before the reference sample. Therefore if, for example, playback and decoding were
to start at the reference sample, those samplesiimarked as leading would not be needed and might not be
decqdable. A leading sample itself must therefore not be marked as having no dependency.

Replace 8.6.4.2 with the following:
8.6.4.2 Syntax

ali¢gned(8) class SampleDependencyTypeBox

bxtends FullBox(“sdtp’, version = 0, 0) {

For (i1i=0; 1 = '‘sample_count; i++){
unsigned At (2) is_leading;

unsignédiint (2) sample_depends_on;
unsigned int(2) sample_is_depended_on;
unsigned int(2) sample_has_redundancy;

Add the following to the beginning of 8.6.4.3:

is_leading takes one of the following four values:
0: the leading nature of this sample is unknown;
1: this sample is a leading sample that has a dependency before the referenced I-picture (and is
therefore not decodable);
2: this sample is not a leading sample;
3: this sample is a leading sample that has no dependency before the referenced I-picture (and is
therefore decodable);

8 © ISO/IEC 2009 — All rights reserved
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In 8.8.3.1 (Track Extends, definition), replace the code and the following paragraph, with the following:

bit(4) reserved=0;

unsigned int(2) is_leading;

unsigned int(2) sample_depends_on;
unsigned int(2) sample_is_depended_on;
unsigned int(2) sample_has_redundancy;
bit(3) sample_padding_value;

it (1) sample ig difference gample:

// i1.e. when 1 signals a non-key or non-sync sample
unsigned int(16) sample_degradation_priority;

The is_leading, sample_depends_on, sample_is_depended_on and sample_has.redundgncy
values are defined as documented in the Independent and Disposable Samples Box.

In 8.9.1 (Sample Group Structures, Introduction), add the following before the final paragraph (that starts [One
example’):

A grouping of a particular grouping type may use a parameter in the samplé)to group mapping; if so the
meaning of the parameter must be documented with the group. An example of‘this might be documented the
sync points in a multiplex of several video streams; the group definition might'be ‘Is an | frame’, and the droup
parameter might be the identifier of each stream. Since the sample to group box occurs once for each stream,
it is now both compact, and informs the reader about each stream separately.

Add the following to the end of 8.9.2.1 (Sample to Group, Definition):

Version 1 of this box should only be used if a grouping type-parameter is needed.

Replace 8.9.2.2 as follows:
8.9.2.2 Syntax

aligned(8) class SampleToGroupBox
extends FullBox(‘sbgp’ ,sversion, 0)
{
unsigned int(32) grouping_ type;
if (version == 1) {
unsigned int (32) grouping_ type_parameter;
}
unsigned int,(32) entry_count;
for (i=1; A<= entry_count; i++)
{
unsigned int(32) sample_count;
unsigned int(32) group_description_index;

Replace the first two paragraphs (preceding “entry count”) of 8.9.2.3 with the following:

version is an integer that specifies the version of this box, either 0 or 1.

grouping_type is an integer that identifies the type (i.e. criterion used to form the sample groups) of
the sample grouping and links it to its sample group description table with the same value for grouping
type. At most one occurrence of this box with the same value for grouping_type (and, if used,
grouping_type_parameter) shall exist for a track.

grouping_type_parameter is an indication of the sub-type of the grouping
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Replace 8.11.1.2 and 8.11.1.3 (Meta Box, Syntax and Semantics) with the following:

8.11.1.2 Syntax

aligned(8) class MetaBox (handler_type)

extends FullBox(‘meta’, version = 0, 0) {
HandlerBox (handler_type) theHandler;
PrimaryItemBox primary_resource; // optional
atalnrormationBox Tile_locations; optional
[ temLocationBox item locations; // optional
[ temProtectionBox protections; // optional
[ temInfoBox item_infos; // optional
[ PMPControlBox IPMP_control; // optional
[ temReferenceBox item_refs; // optional
[ temDataBox item_data; // optional
Box other_boxes|[]; // optional

8.11{1.3 Semantics

The structure or format of the metadata is declared by the handler. In the case’ that the primary data is
identified by a primary item, and that primary item has an item informatien“entry with an item_type,
the handler type may be the same as the item_type.

Replace 8.11.3 with the following:
8.11|3 The Item Location Box

8.1113.1 Definition

Box|[Type: ‘iloc’

Confainer: Meta box (*meta’)
Mangatory: No

Quaptity:  Zero or one

The Jitem location box provides a directory;of resources in this or other files, by locating their containing file,
their|offset within that file, and their length:Placing this in binary format enables common handling of this data,
ever| by systems which do not undefstand the particular metadata system (handler) used. For example, a
systém might integrate all the externally referenced metadata resources into one file, re-adjusting file offsets
and file references accordingly.

The |box starts with threeyor- four values, specifying the size in bytes of the offset field, 1length field,
bas¢_offset field, apd,\in version 1 of this box, the extent_index fields, respectively. These values must

be from the set {0, 4(8}:
The konstruefien_method field indicates the ‘construction method’ for the item:

i file_offset: by the usual absolute file offsets into the file at data_reference_index;
(construction_method == 0)

iddt_uffbl:‘t. Il.)y Il.)u)\ Uffbctb iIItU ti Ic Iddt IL.)U)\ ill tilc >dIIe Illctd Il.)U)\, IIUiti 1] ‘l;lb‘
data_reference_index nor extent_index fields are used; (construction_method == 1)

~}

iii) item_offset: by item offset into the items indicated by a new extent_index field, which is only used
(currently) by this construction method. (construction_method == 2).

The extent_index is only used for the method item_offset; it indicates the 1-based index of the item reference
with referenceType ‘iloc’ linked from this item. If index_size is 0, then the value 1 is implied; the value 0 is
reserved.
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Iltems may be stored fragmented into extents, e.g. to enable interleaving. An extent is a contiguous subset of
the bytes of the resource; the resource is formed by concatenating the extents. If only one extent is used

(extent_count = 1) then either or both of the offset and length may be implied:

e If the offset is not identified (the field has a length of zero), then the beginning of the source (offset 0

into the file, idat box, or other item) is implied.

e If the length is not specified, or specified as zero, then the entire length of the source is implied.

References into the same file as this metadata, or items divided into more than one extent, sh
have an explicit offset and length, or use a MIME type requiring a different interpretation of the¥i
avoid infinite recursion.

The size of the item is the sum of the extent lengths.
NOTE Extents may be interleaved with the chunks defined by the sample tables of tracks.

The data-reference index may take the value 0, indicating a reference into the sameg) file as this metadat
an index into the data-reference table.

Some referenced data may itself use offset/length techniques to address resources within it (e.g. an MP
might be ‘included’ in this way). Normally such offsets are relative to the.beginning of the containing file,
field ‘base offset’ provides an additional offset for offset calculations within that contained data. For examy
an MP4 file is included within a file formatted to this specification,then normally data-offsets within that
section are relative to the beginning of file; the base offset adds 10 those offsets.

If an item is constructed from other items, and those seource items are protected, the offset and Ig
information apply to the source items after they have begn.de-protected. That is, the target item data is fo
from unprotected source data.

For maximum compatibility, version 0 of this\box should be used in preference to version 1
construction_method==0, when possible.

8.11.3.2 Syntax

aligned(8) class ItemLocationBox extends FullBox(‘iloc’, version, 0) {
unsigned int (4) offset size;
unsigned int (4) length_size;
unsigned int (4) base_offset_size;
if (version == .19
unsigned imtN4) index_size;
else
unsigned\int (4) reserved;
unsignedrint (16) item_count;
for (i#0; i<item_count; i++) {
unsigned int(16) item_1ID;
1" (version == 1) {
unsigned int(12) reserved = 0;
unsigned int(4) construction_method;
}

unsigned int(16) data_reference_index;

ould
e, to

4 file
The
le, if
MP4

ngth
med

with

cs1oanad 4n+—(bas offcet o1z *Q) base ffocat

AT ~ = T
unsigned int (16) extent_count;
for (j=0; j<extent_count; j++) {
if ((version == 1) && (index_size > 0)) {
unsigned int (index_size*8) extent_index;
}
unsigned int(offset_size*8) extent_offset;
unsigned int(length_size*8) extent_length;
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8.11.3.3 Semantics

offset_size is taken from the set {0, 4, 8} and indicates the length in bytes of the offset field.

length_size is taken from the set {0, 4, 8} and indicates the length in bytes of the 1ength field.

base_offset_size is taken from the set {0, 4, 8} and indicates the length in bytes of the base_offset
field.

index_size is taken from the set {0, 4, 8} and indicates the length in bytes of the extent_index field.

item_count counts the number of resources in the following array.

[Tem_1D IS an arbiirary Integer name’ for this resource which can be used 1o refer 1o it (e.g. In a URL).

ronstruction_method is taken from the set O (file), 1 (idat) or 2 (item)

lata-reference-index is either zero (‘this file’) or a 1-based index into the data references in the data
information box.

base_offset provides a base value for offset calculations within the referenced data. If
base_offset_sizeis 0, base_offset takes the value 0, i.e. it is unused.

extent_count provides the count of the number of extents into which the resource is fragmented; it
must have the value 1 or greater

bxtent_index provides an index as defined for the construction method

extent_offset provides the absolute offset in bytes from the beginning of the containing file, of this
item. If offset_sizeis 0, off£set takes the value 0

bxtent_length provides the absolute length in bytes of this metadata item. If 1length_size is 0,

length takes the value 0. If the value is 0, then length of the item.is the length of the entire

referenced file.

Replace 8.11.6 with the following:

8.11|6 Item Information Box

8.1116.1 Definition

Box [Type: ‘iinf-’

Confainer: Meta Box (‘meta’)
Mangatory: No

Quaptity:  Zero or one

The [ltem information box provides extra information about selected items, including symbolic (‘file’) names. It
may|optionally occur, but if it does, it must'be interpreted, as item protection or content encoding may have
charlged the format of the data in the jtem. If both content encoding and protection are indicated for an item, a
reader should first un-protect the item, and then decode the item’s content encoding. If more control is
needed, an IPMP sequence codeimay be used.

This|box contains an array of entries, and each entry is formatted as a box. This array is sorted by increasing
item_ID in the entry recerds.

Three versions of the‘item info entry are defined. Version 1 includes additional information to version 0 as
spedified by an,.éxtension type. For instance, it shall be used with extension type 'fdel' for items that are
referlenced by-the file partition box (' £par '), which is defined for source file partitionings and applies to file
delivery transmissions. Version 2 provides an alternative structure in which metadata item types are indicated
by al 32-bit (typically 4-character) registered or defined code; two of these codes are defined to indicate a
MIME type or metadata typed by a URI.

If no extension is desired, the box may terminate without the extension_type field and the extension; if, in
addition, content_encoding is not desired, that field also may be absent and the box terminate before it. If
an extension is desired without an explicit content_encoding, a single null byte, signifying the empty string,
must be supplied for the content_encoding, before the indication of extension_type.

If file delivery item information is needed and a version 2 ltemInfoEntry is used, then the file delivery
information is stored (a) as a separate item of type ‘fdel’) (b) linked by an item reference from the item, to the
file delivery information, of type ‘fdel’. There must be exactly one such reference if file delivery information is
needed.
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It is possible that there are valid URI forms for MPEG-7 metadata (e.g. a schema URI with a fragment
identifying a particular element), and it may be possible that these structures could be used for MPEG-7.
However, there is explicit support for MPEG-7 in ISO base media file format family files, and this explicit
support is preferred as it allows, among other things:

a) incremental update of the metadata (logically, I/P coding, in video terms) whereas this draft is ‘I-frame
only’;

h) binarization and thus r‘nmpgr‘finn;

c) the use of multiple schemas.

Therefore, the use of these structures for MPEG-7 is deprecated (and undocumented).

Information on URI forms for some metadata systems can be found in Annex G.

8.11.6.2 Syntax

aligned(8) class ItemInfoExtension(unsigned int (32) extension'’type)
{
}

aligned(8) class FDItemInfoExtension() extends ItemInfi9Extension (’fdel’)
{

string content_location;

string content_MD5;

unsigned int(64) content_length;

unsigned int(64) transfer_length;

unsigned int (8) entry_count;

for (i=1; i <= entry_count; 1i++)
unsigned int(32) group_id;

}

aligned(8) class ItemInfoEntry
extends FullBox(‘'infe’, version, 0) {

if ((version == 0) | (versiohA™== 1)) {

unsigned int(16) item_ID;

unsigned int(16) item*protection_index

string item name;

string cofitent_type;

string content_encoding; //optional
}
if (version == 1IN

unsigned int{32) extension_type; //optional

ItemInfoExtension (extension_type); //optional

if (versidni'==

2) |

unsigned int(16) item_1ID;
unsignhed int(16) item_protection_index;
unsigned int(32) item_type;
string item_name;
if (item_type=='mime’) {

string content_type;

string content_encoding; //optional
} else if (item_type == ‘uri ') {

string item_uri_type;

}
}

aligned(8) class ItemInfoBox

extends FullBox(‘'iinf’, version = 0, 0) {
unsigned int(16) entry_count;
ItemInfoEntry[ entry_ count ] item_infos;
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8.11.6.3 Semantics

item_id contains either O for the primary resource (e.g., the XML contained in an ‘xml * box) or the ID
of the item for which the following information is defined.

item_protection_index contains either O for an unprotected item, or the one-based index into the
item protection box defining the protection applied to this item (the first box in the item protection box
has the index 1).

item_name is a null-terminated string in UTF-8 characters containing a symbolic name of the item

(source Tile Tor file delivery tTransmissions).

| tem_type is a 32-bit value, typically 4 printable characters, that is a defined valid item type indicator;
such as ‘mime’

fontent_type is a null-terminated string in UTF-8 characters with the MIME type of the item. If the itém
is content encoded (see below), then the content type refers to the item after content decoding.

| tem_uri_type is a string that is an absolute URI, that is used as a type indicator.

rontent_encoding is an optional null-terminated string in UTF-8 characters used to indicate that the
binary file is encoded and needs to be decoded before interpreted. The values arelas defined for
Content-Encoding for HTTP/1.1. Some possible values are “gzip”, “compress” and‘deflate”. An empty
string indicates no content encoding. Note that the item is stored after the content ‘€ncoding has been
applied.

bxtension_type is a printable four-character code that identifies the extensien fields of version 1 with

respect to version 0 of the Item information entry.

rontent_location is a null-terminated string in UTF-8 characters containing the URI of the file as

defined in HTTP/1.1 (RFC 2616).

rontent_MD5 is a null-terminated string in UTF-8 characters containing an MD5 digest of the file. See

HTTP/1.1 (RFC 2616) and RFC 1864.

rontent_length gives the total length (in bytes) of the (un-gnceded) file.

rransfer_length gives the total length (in bytes) of the“\(encoded) file. Note that transfer length is

equal to content length if no content encoding is applied)(see above).

bntry_count provides a count of the number of entries in the following array.

yroup_ID indicates a file group to which the filesitem (source file) belongs. See 3GPP TS 26.346 for

more details on file groups.

Add [the following to the end of 8.11:
8.11}11 Item Data Box

8.11{11.1 Definition

Box [Type: ‘idat’

Confainer: Metadatabox (‘meta’)
Mangatory: No

Quantity:  Zerq.Or.ene

This|box contains the data of metadata items that use the construction method indicating that an item’s data
extepts arétstored within this box.

8.11141.2_Syntax

aligned(8) class ItemDataBox extends Box(‘idat’) {
bit(8) datall;
}

8.11.11.3 Semantics

data is the contained meta data
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8.11.12 Item Reference Box

8.11.12.1 Definition

Box Type: ‘iref’

Container: Metadata box (‘meta’)
Mandatory: No

Quantity:  Zero or one

The item reference box allows the linking of one item to others via typed references. All the references foif one
item of a specific type are collected into a single item type reference box, whose type is the reference fype,
and which has a ‘from item ID’ field indicating which item is linked. The items linked to are then représentgd by
an array of ‘to item ID’s. All these single item type reference boxes are then collected into the jtem reference
box. The reference types defined for the track reference box defined in 8.3.3 may be used‘here if appropfiate,
or other registered reference types.

NOTE: This design makes it fairly easy to find all the references of a specific type, or frem_a specific item.
8.11.12.2 Syntax

aligned(8) class SingleltemTypeReferenceBox (referencelype) extends
Box (referenceType) {
unsigned int(16) from_item_ ID;
unsigned int(16) reference_count;
for (j=0; j<reference_count; Jj++) {
unsigned int(16) to_item_ID;
}
}
aligned(8) class ItemReferenceBox extends FullBox(‘iref’, version=0, 0) {
SingleItemTypeReferenceBox refererces|[];

}
8.11.12.3 Semantics

reference_type contains an indication of the type of the reference
from_item_id contains the JDY0f the item that refers to other items
reference_count is the number of references

to_item_id contains theyD of the item referred to

8.11.13 Auxiliary video.metadata

An auxiliary videowtrack used for depth or parallax information may carry a meta-data item of type ‘quvd’
(auxiliary video~descriptor); the data of that item is exactly one si_rbsp() as specified in ISO/IEC 23002-3.
(Note that si(rbsp() is externally framed, and the length is supplied by the item location information in thg file
format). THere may be more than one of these meta-data items (e.g. one for parallax info and one for depth, in
the caseithat the same stream serves).

In-8.13.1 Introduction, after “Pre-computed FEC reservoirs are stored as additional items in the meta box. If a
source file is split into several source blocks, FEC reservoirs for each source block are stored as separate

items. The relationship between FEC reservoirs and original source items is recorded in the partition entry box
('paen’) located in the FD item information box ('fiin').”, insert:

Pre-composed File reservoirs are stored as additional items in the container file. If a source file is split into
several source blocks, each source block is stored as a separate item called a File reservoir. The relationship
between File reservoirs and original source items is recorded in the partition entry box (‘paen’) located in the
FD item information box ('fiin").
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In 8.

The

13.2.1 Definition, replace:

FD item information box is optional, although it is mandatory for files using FD hint tracks. It provides

information on the partitioning of source files and how FD hint tracks are combined into FD sessions. Each

parti

tion entry provides details on a particular file partitioning, FEC encoding and associated FEC reservoirs.

with:

The

FD item information box is optional, although it is mandatory for files using FD hint tracks. It provides

information on the partitioning of source files and how FD hint tracks are combined into FD sessions. Each

parti
rese

Rep
8.13

ali

ali

Rep

16

ion entry provides details on a particular file partitioning, FEC encoding and associated File and-FEC

[Voirs.

ace 8.13.2.2 (FD Item Information, Syntax) with the following:

2.2 Syntax

hned (8) class PartitionEntry extends Box('paen') {

FilePartitionBox blocks_and_symbols;
FECReservolrBox FEC_symbol_locations; //optional
FileReservoirBox File_symbol_locations; //optional

hned (8) class FDItemInformationBox

extends FullBox('fiin', version = 0, 0) {
finsigned int(16) entry_count;
PartitionEntry partition_entries[ entry_count ];
FDSessionGroupBox session_info; //optivonal

broupIdToNameBox group_id_to_name; //optional

tace the following definitions in 8.13.3.3:

'EC_encoding_ID identifies the \REC encoding scheme and is subject to IANA registration (see
RFC 5052). Note that i) value-zero corresponds to the "Compact No-Code FEC scheme" also known
as "Null-FEC" (RFC 3695); iiy value one corresponds to the “MBMS FEC” (3GPP TS 26.346); iii) for
values in the range of 0.£0°127, inclusive, the FEC scheme is Fully-Specified, whereas for values in
the range of 128 to 255, inclusive, the FEC scheme is Under-Specified.

'EC_instance_ID provides a more specific identification of the FEC encoder being used for an Under-
Specified FEC _seheme. This value should be set to zero for Fully-Specified FEC schemes and shall
be ignored when parsing a file with FEC_encoding_ID in the range of 0 to 127, inclusive.
FEC_instance_1ID is scoped by the FEC_encoding_1ID. See RFC 5052 for further details.
thax_numbervef_encoding_symbols gives the maximum number of encoding symbols that can be
generated for a source block for those FEC schemes in which the maximum number of encoding
symbols is relevant, such as FEC encoding ID 129 defined in RFC 5052. For those FEC schemes in
which the maximum number of encoding symbols is not relevant, the semantics of this field is
unspecified.

Tock_size Indicates the size of a bIock (in bytes). A DIock_size that is not a multiple of the
encoding_symbol_length symbol size indicates with Compact No-Code FEC that the last source
symbols includes padding that is not stored in the item. With MBMS FEC (3GPP TS 26.346) the
padding may extend across multiple symbols but the size of padding should never be more than
encoding_symbol_length.
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After 8.13.6, add the following new subclause:
8.13.7 File Reservoir Box

8.13.7.1 Definition

Box Type:  fire’
Container: _ Partition Entry (‘paen’)

Mandatory: No
Quantity:Zero or One

The File reservoir box associates the source file identified in the file partition box (‘fpar') with_File reser
stored as additional items. It contains a list that starts with the first File reservoir associated with the
source block of the source file and continues sequentially through the source blocks of the.source file.

8.13.7.2 Syntax

aligned(8) class FileReservoirBox

extends FullBox('fire', version = 0, 0) {
unsigned int(16) entry_count;
for (i=1; i <= entry_count; i++) {

unsigned int(16) item_ID;

unsigned int(32) symbol_count;
}
8.13.7.3 Semantics

entry count gives the number of entries in the following list. An entry count here should match the
total number or blocks in the correspondingfile partition box.

item_ID indicates the location of the File.réservoir associated with a source block.

symbol_count indicates the number of source symbols contained in the File reservoir.

Replace the first sentence of 9.1.1 (RTP and SRTP Hint Track, Introduction) as follows:

RTP is the real-time transport protocol defined by the IETF (RFC 3550 and 3551) and is currently defing
be able to carry a limited set 6f media types (principally audio and video) and codings.

Amend the following twoparagraphs of 9.1.1 as follows:

VOirs
first

pd to

This design decides the packet size at the time the server hint track is created; therefore, in the declarafions

for the hint track,)we indicate the chosen packet size. This is in the sample-description. Note that it is val
there to be, several RTP hint tracks for each media track, with different packet size choices. Similarly the
scale forsthe RTP clock is provided. The timescale of the server hint track is usually chosen to matc
timescale of the media tracks, or a suitable value is picked for the server. In some cases, the RTP timesc
different (e.g. 90 kHz for some MPEG payloads), and this permits that variation. Session descri
(8AP/SDP) information is stored in user-data boxes in the track.

d for
ime-

the
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hint tracks establishes the correct transmission order and time-stamps, perhaps using the transmission
offset to set transmission times.

Replace the first sentence of 9.1.2 (Sample Description format) with:

RTP server hint tracks are hint tracks (media handler *hint ), with an entry-format in the sample descri
of ‘rtp :
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In 9.1.3, change the first paragraph as follows:

Each sample in a server hint track will generate one or more RTP packets, whose RTP timestamp is the same
as the hint sample time. Therefore, all the packets made by one sample have the same timestamp. However,
provision is made to ask the server to ‘warp’ the actual transmission times, for data-rate smoothing, for
example.

Replace the definition of RTPPacket in 9.1.3.1:

ali¢gned(8) class RTPpacket {

Int (32) relative_time;

/ the next fields form initialization for the RTP
/ header (16 bits), and the bit positions correspond

bit (2) RTP_version;

bit (1) P_bit;

bit (1) X_bit;

bit (4) CSRC_count;

bit (1) M_bit;

bit (7) payvload_type;

finsigned int(16) RTPsequenceseed;

finsigned int(13) reserved = 0;

finsigned int (1) extra_flag;

finsigned int (1) bframe_flag;

finsigned int (1) repeat_flag;

tinsigned int(16) entrycount;

| £ (extra_flag) {
uint (32) extra_information_length;
box extra_data_tlvI[];

lataentry constructors[entrycount];

In9.11.3.1:

inseft the following paragraph after the code definitions and before ‘In server hint tracks...”:

The [semantics of the fields for RTP server hint tracks is specified below. RTP reception hint tracks use the
same packet structure. The semantics of\the fields when the packet structure is used in an RTP reception hint
tracH is specified in subclause 9.4.1.4!

replgce:

The |relative-time field ‘warps’ the actual transmission time away from the sample time. This allows traffic
smopthing.

with]

In sgrver hint fracks, the relative_time field ‘warps’ the actual transmission time away from the sample
time| This-allows traffic smoothing.

aftert

The following 2 bytes exactly overlay the RTP header; they assist the server in making the RTP header.
insert the following:

Within these 2 bytes, the fields RTP_version and CSRC_count are reserved in server (transmission) hint
tracks and the server fills in these fields.
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replace:

The extra-flag indicates that there is extra information before the constructors, in the form of type-length-value

sets. Only one such set is currently defined; ‘rtpo’ gives a 32-bit signed integer offset to the actual

RTP

time-stamp to place in the packet. This enables packets to be placed in the hint track in decoding order, but
have their presentation time-stamp in the transmitted packet be in a different order. This is necessary for

some MPEG payloads. Note that the extra-information-length is the length in bytes of this field and all the

TLV

entries. Note also that the TLV boxes are aligned on 32-bit boundaries; the box size indicates the actual bytes

used; ot the paddedtength—T e extra=information-tengthrwitt becorrect:
with:

extra_flag equal to 1 indicates that there is extra information before the constructors, in theform of ty
length-value sets.

extra_information_length indicates the length in bytes of all extra information before the construg
which includes the four bytes of the extra information_length field. The subsequent boxes befor
constructors, referred to as the TLV boxes, are aligned on 32-bit boundarie§.\Fhe box size of any|
box indicates the actual bytes used, not the length required for paddingito 32-bit boundaries.
value of extra_information_length includes the required padding for 32-bit boundaries.

The rtpoffsetTLV (‘rtpo’) gives a 32-bit signed integer offset to the<actual RTP time-stamp to pla
the packet. This enables packets to be placed in the hint track in decédihg order, but have their present
time-stamp in the transmitted packet be in a different order. This is necessary for some MPEG payloads.

change the last paragraph to read:

pe-

tors,
b the
TLV
The

ce in
ation

The bframe_flag indicates a disposable ‘b-frame’. Thesfepeat_flag indicates a ‘repeat packet’, ong that
is sent as a duplicate of a previous packet. Servers may-wish to optimize handling of these packets.
In 9.2.1 (ALC/LCT and FLUTE Hint Track Formats, Introduction), replace the first paragraph as follows:
The file format supports multicast/broadcast delivery of files with FEC protection. Files to be delivered are
stored as items in a container file (defined-by the file format) and the meta box is amended with informatign on
how the files are partitioned into source(symbols. For each source block of a FEC encoding, additional parity
symbols can be pre-computed and.stored as FEC reservoir items. The partitioning depends on the [FEC
scheme, the target packet size, and;the desired FEC overhead. Pre-composed source symbols can be s{ored
as File reservoir items to minimize duplicate information in the container file especially with MBMS-FEC| The
actual transmission is governéd by hint tracks that contain server instructions that facilitate the encapsulation
of source and FEC symbols-into packets.
In 9.2.1, replace the last paragraph as follows:
The syntax for @sing the meta box as a container file for source files is defined in 8.11, partitions, file and [FEC
reservoirs aré defined in 8.13, while the syntax for FD hint tracks is defined in 9.2.
Replace/9.2.4.6 as follows:
924.6 Extra Data Box
Eauh Dalllp:c Uf arlt rD h;llt tl au'r\ |||ay ;nu:udc UAtla data att.ncd ;II arl Ul\tla data bUI\.
aligned(8) class ExtraDataBox extends Box(‘extr’) {

FECInformationBox feci;

bit (8) extradatall];
}
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After 9.2.4.6, add the following new subclause:

9.24.7 FEC Information Box

9.2.4.71 Definition

Box Type: ‘fecl’

Con

iner: Extra Data Box (‘extr’)

Man
Qua

The
whe

9.2.4

ali

——

9.2.4

Afte

Hatory: No

ntity:Zero or One

FEC Information box stores FEC encoding ID, FEC instance ID and FEC payload ID which are_needed
h sending an FD packet.

.7.2 Syntax

hned (8) class FECInformationBox extends Box('feci') {

insigned int (8) FEC_encoding_1ID;

insigned int(16) FEC_instance_ID;

insigned int (16) source_block_number;

insigned int(16) encoding_symbol_ID;

.7.3 Semantics

FEC_encoding_ID identifies the FEC encoding scheme andis subject to IANA registration (see RFC
5052), in which (i) value zero corresponds to the "Compact No-Code FEC scheme" also known as
"Null-FEC" (RFC 3695); (ii) value one corresponds to the “MBMS FEC” (3GPP TS 26.346); (iii) for
values in the range of 0 to 127, inclusive, the FEC.scheme is Fully-Specified, whereas for values in
the range of 128 to 255, inclusive, the FEC scheme’is Under-Specified.

FEC_instance_ID provides a more specific identification of the FEC encoder being used for an Under-
Specified FEC scheme. This value should be.set to zero for Fully-Specified FEC schemes and shall
be ignored when parsing a file with FEC_encoding_ID in the range of 0 to 127, inclusive.
FEC_instance_ID is scoped by the FEC\ encoding_ID. See RFC 5052 for further details.

source_block_number identifies fromwhich source block of the object the encoding symbol(s) in the

FD packet are generated.

encoding_symbol_ID identifies, which specific encoding symbol(s) generated from the source block

are carried in the FD packet.

9.2, add the following new subclauses:

9.3 MPEG-2 Transport Hint Track Format

9.3.1

MPE
audi
TS H

Introduction

G-2 TS/(Transport Stream) is a stream multiplex which can carry one or more programs, consisting of
D, vide@ and other media. The file format supports the storage of MPEG-2 TS in a hint track. An MPEG-2
int’track can be used for both storage of received TS packets (as a reception hint track), and as a server

hint

rack used for the generation of an MPEG-2 TS.

The
of in

MPEG-2 TS hint track definition supports so-called “precomputed hints”. Precomputed hints make no use
cluding data by reference from other tracks, but rather MPEG-2 TS packets are stored as such. This

allows reusing the MPEG-2 TS packets stored in a separate file. Furthermore, precomputed hints facilitate
simple recording operation.

20
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In addition to precomputed hint samples, it is possible to include media data by reference to media tracks into
hint samples. Conversion of a received transport stream to media tracks would allow existing players
compliant with earlier versions of the 1ISO base media file format to process recorded files as long as the
media formats are also supported. Storing the original transport headers retains valuable information for error
concealment and the reconstruction of the original transport stream.

9.3.2 Design Principles

The design principles of the MPEG-2 TS Hint Track Format are as follows.

A sequence of samples in an MPEG-2 TS Hint Track is a set of precomputed and constructed MREG-R TS
packets. Precomputed packets are TS packets which are stored unchanged in the case of reception or wjll be
sent as is. This is especially important where data cannot be de-multiplexed and elementary. streams cgnnot
be created — e.g. when the transport stream is encrypted and is not allowed to be stored decrypted. Theregfore,
it is necessary to be able to store the MPEG-2 TS as such in a hint track. Constructed.packets use the game
approach as RTP hint tracks, i.e., the sample contains instructions for a streaming~server to construct the
packet. The actual media data is contained in other tracks. A track reference of type\hint’ is used.

9.3.21 Reusing existing Transport Streams

It was desired to reuse existing TS instances and therefore an additional mechanism exists to cover a wide
variety of existing TS recordings. These recordings may consist not only of TS packets but have preceding or
trailing data with each TS packet. A specific case for preceding datayis a 4-byte timestamp in front of each TS
packet to remove the jitter of a transmission system. A specificcase for trailing data is the addition of [FEC
when a TS packet is transmitted over an error-prone channel.

9.3.2.2 Timing

MPEG-2 TS defines a single clock for each program; running at 27MHz, which sampling value is transported
as PCRs in the TS for clock recovery. The timeseale of MPEG-2 TS Hint Tracks is recommended to be 97000,
or an integer division or multiple thereof.

The decoding time of a sample in a MREG-2 TS Hint Track is the reception/transmission time of the first pit of
that packet or packet group which is recommended to be derived from the PCR timestamps of the TS, since if
the PCR times are used, piece-wise linearity can be assumed and the ‘stts’ table compacts sensibly.| The
optional ‘tsti’ box in the sample-description can be used to signal whether reception timing with or without
clock recovery was used whet)the hint track is a reception hint track. In the case of a server hint track PCR
timing is assumed.

NOTE: When there are multiple packets in a sample, they cannot be given independent transmission| time
offsets.

9.3.2.3 Packet Grouping

The satmple format for MPEG-2 Transport Stream Hint Tracks allows multiple TS packets in one sample.
Specific applications, such as some IPTV applications, convey TS packets in an RTP stream. Only| one
reception timestamp can be derived for all TS packets carried in one RTP packet. Another application for
storing multiple TS packets in a sample is SPTSs, where a sample contains all the TS packets for a GoP. In
this case every sample is a random access point.

Note that random-access to every TS packet is not possible by the means of the file format if multiple TS
packets per sample are used.

In the case of an MPTS only one packet per sample should be used. This facilitates the use of the sample
group mechanism on a per-packet basis.
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9.3.24 Random-access points

A random access point is a point at which processing of a track may begin without error. Both MPTS and
SPTS are supported by MPEG-2 TS Hint Tracks, however a random access point, marked as a sync sample,
is normally only defined for SPTS, where it specifies the beginning of a packet that contains the first byte of an
independently decodable media access unit (e.g. MPEG-2 video I-frames or MPEG-4 AVC IDR pictures) of a
stream that uses differential coding. For MPTS, the sync sample table would normally be present but empty,
indicating that there is no point in the track at which processing of the entire track may begin without error. It is

o i . o o e e .
recopmmended-tiatthePStStemthe—Sampte Bescriptionmso-that troeranmdom=access withjust themmedia
datalis possible.

Notg that in the case of an MPTS, the sync sample table is present but empty (which means essentially that
no sample is a sync sample).

Notg also that in case of an SPTS, samples including multiple TS packets should have a sync point'(e.g. GoP
bourdary) at the start of a sample. The sync sample table then marks the samples the syne points (e.g. the
start|of GoPs); if the sync sample table is absent, all the samples are sync points. If the sync-sample table is
present but empty, the sync sample positions are unknown and may be not at the start of .samples.

NIOTE: An application searching for a key frame can start reading at that location, but in“general it also has to read
further MPEG-2 TS packets (regarding the file format these are subsequent samples) so that the decoder can
decode a complete frame.

9.3.2.5 Application as a Reception Hint Track

Rec¢ption hint tracks may be used when one or more packet streams/of data are recorded. They indicate the
order, reception timing, and contents of the received packets among’other things.

NIOTE 1:Players may reproduce the packet stream that was reéeeived based on the reception hint tracks and process
the reproduced packet stream as if it was newly received.

Reception hint tracks have the same structure as hint\tracks for servers.

The [format of the reception hint samples is indicated by the sample description for the reception hint track.
Each protocol has its own reception hint sample format and name.

NIOTE 2: Servers using reception hint tracks as hints for sending of the received streams should handle the potential
degradations of the received streams, such as transmission delay jitter and packet losses, gracefully and
ensure that the constraints.of the protocols and contained data formats are obeyed regardless of the potential
degradations of the received streams.

NIOTE 3: As with server hint tracks, the sample formats of reception hint tracks may enable construction of packets by
pulling data outief other tracks by reference. These other tracks may be hint tracks or media tracks. The exact
form of these_pointers is defined by the sample format for the protocol, but in general they consist of four
pieces of information: a track reference index, a sample number, an offset, and a length. Some of these may
be implicit for a particular protocol. These 'pointers' always point to the actual source of the data, i.e., indirect
data\referencing is disallowed. If a hint track is built 'on top' of another hint track, then the second hint track
must have direct references to the media track(s) used by the first where data from those media tracks is
placed in the stream.

If re¢eived data is extracted to media tracks, the de-hinting process must ensure that the media streams are

valid, i.e. the streams must be error-free (which requires e.g. error concealment).
9.3.3 Sample Description Format

9.3.3.1 Introduction

The sample description for an MPEG2-TS reception hint track contains all static metadata that describe the
stream or a portion thereof, especially the PSI/SI tables. MPEG-2 TS reception hint tracks use an entry-format
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in the sample description of 'rm2t'" (which indicates MPEG-2 Transport Stream). The entry-format for
MPEG2-TS server hint tracks is 'sm2t'".

The static metadata documents e.g. PSI/SI tables. The presence of static metadata is optional. When present,
the static metadata shall be valid for the MPEG2-TS packets it describes. Consequently, if a piece of static
metadata changes in the stream, a new sample entry is needed for the first sample at or after the change. If
static metadata is not present in the sample entry, structures, such as PSI/SI tables, stored in the MPEG2-TS
packets are valid and the stream must be scanned in order to find out which values of static metadata are

—vatid-foraparticutarsampte:
9.3.3.2 Syntax

class MPEG2TSReceptionSampleEntry extends MPEG2TSSampleEntry (" rm2t )X

}

class MPEG2TSServerSampleEntry extends MPEG2TSSampleEntry ( sm2t“) {

3

class MPEG2TSSampleEntry (name) extends HintSampleEntry (name) {

3

9.3.3.3 Semantics

The following optional boxes for aaditionaldata are defined:

uint (16) hinttrackversion = 1;

uint (16) highestcompatibleversion = 1;
uint (8) precedingbyteslen;

uint (8) trailingbyteslen;

uint (1) precomputed_only flag;

uint (7) reserved;

box additionaldatall;

hinttrackversion is currently 1; the highestcompatibleversion field specifies the oldest vergion
with which this track is backward-compatible.
precedingbyteslen indicates the.number of bytes that are preceding each MPEG2-TS packet (whjch
may e.g. be a time-code from, an*external recording device).
trailingbyteslen indicatesthe number of bytes that are at the end of each MPEG2-TS packet (which
may e.g. contain checksums or other data that was added by a recording device).
precomputed_only_flag indicates whether the associated samples are purely precomputed if set o 1;
additionaldata is aiset of boxes. This set can contain boxes that describe one common version df the
PSI/SI tables by tmeans of the tPAT' box or the tPMT' box or other data, e.g. boxes that are only valid
for a sample (which contains multiple packets) and describe the initial conditions of the STC or bpxes
that defing the content of the preceding or trailing data. There shall be at most one of eagh of
PATBox,"TSTimingBox, InitialSampleTimeBox present within additionaldata

alighed(8) class PATBox () extends Box(‘'tPAT’) {
wint (3) reserved;
uint (13) PID;
uint (8) sectiondatal];

¥

aligned(8) class PMTBox () extends Box(‘'tPMT’) {
uint (3) reserved;
uint (13) PID;
uint (8) sectiondatal];
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aligned(8) class ODBox () extends Box (‘'tOD ') {
uint (3) reserved;
uint (13) PID;
uint (8) sectiondatall;

}

aligned(8) class TSTimingBox () extends Box(‘tsti’) {
uint (1) timing_derivation_method;
uint (2) reserved;
T3y PTDT

}

aligned(8) class InitialSampleTimeBox() extends Box(‘istm’) {

fint (32) initialsampletime;
f1int (32) reserved;

The [tPAT' box contains the section data of the PAT and each tPMT' box contains the section data of one of
the PMTs.

In the case of an SPTS, it is strongly recommended that the 'tPMT' box is present in the additionaldata. If
the PMT is not present in the sample data, then it shall be present in the additioraldata. If the TPMT' box
is present, it shall be the PMT for the program contained in the sample data/(although the recorded stream
may|contain other programs and be an MPTS).

bTD is the PID of the MPEG2-TS packets from which the data was exiracted. In the case of the 'tPAT' box
this value is always 0.
bectiondata extends to the end of the box and is the complete MPEG2-TS table, containing the
concatenated sections, of an identical version number.
initialsampletime specifies the initial value of the sample times in case the sample times do not start
from 0. Unlike media tracks, MPEG-2 TS hint track usually have sample times not starting from 0,
e.g., PCR times and reception times. Since ‘stts*only stores the delta between sample times, this field
is required for reconstructing the original sample times:
OriginalSampleTime (n) = initialsampletime + STTS(n).
In case PCR times are used for sampleimes, the reconstructed sample time can be used to initialize
the STC when the sample is randomly accessed. Note that this field may need to be updated after
editing.
riming_derivation_method is a\flag which specifies the method which was used to set the sample
time for a given PID. The valu€s for timing_derivation_method are as follows:
0x0 reception time: the sample timing is derived from the reception time. It is not guaranteed that the
STC was recovered for derivation of the reception time.

0x1 piecewise linearity between PCRs: the sample time is derived from a reconstructed STC for this

program. Piecewise linearity between adjacent PCRs is assumed and all TS packets in the
samples’have a constant duration in this range.

9.3.4 Sample Format

Each sample of an MPEG-2 TS Hint track consists of a set of

wad nackate: ana ar mara MDEC 9 TG nanleate vwith tha aconciatad haadar
o —Horevir=o =71 < Gt

nroa-combop n
Pre—CompTtCtpatitctos LRA~Ia L v Pt Wittt e o oottt

e constructed packets: instructions to compose one or more MPEG2-TS packets with the associated
headers and trailers by pointing to data of another track.

Note that each MPEG-2 TS packet in the sample may be preceded with a preheader (precedingbytes), or
followed by a posttrailer (trailingbytes), as detailed in the Sample Description Format. The size of the
preheader and the posttrailer are specified by precedingbyteslen and trailingbyteslen,
respectively, in the sample description to allow compact sample tables with fewer chunks.
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It is possible for a mixture of precomputed and constructed samples to occur in the same track. If padding of
the transport stream packet is required, this can be accomplished with the adaptation_field or explicitly
by using the MPEG2TSImmediateConstructor as appropriate.

NOTE: The number of MPEG-2 TS packets in the sample can be derived from the sample size table directly if
the sample consists of pre-computed packets only, which is a conclusion if the precomputed_only_flag in the
sample entry is set. The number of MPEG-2 TS packets in the sample may be variable or restricted, e.g.
extensions of this file format may define a sample to contain exactly one packet.

9.3.41 Syntax

// Constructor format
aligned(8) abstract class MPEG2TSConstructor (uint(8) type) {
uint (8) constructor_type = type;

}

aligned(8) class MPEG2TSImmediateConstructor
extends MPEG2TSConstructor (1) {
uint (8) immediatedatalen;
uint (8) data[immediatedatalen] ;

3

aligned(8) class MPEG2TSSampleConstructor
extends MPEG2TSConstructor (2) {

uint (8) sampledatalen;
uint (16) trackrefindex;
uint (32) samplenumber;
uint (32) sampleoffset;

3

// Packet format

aligned(8) class MPEG2TSPacketRepreséntation ({
uint (8) precedingbytes[precedingbyteslen];
uint (8) sync_byte;

if (sync_byte == 0x47) {
uint (8) packet[187];
} else if (sync_byte == 0x00) {
uint (8) headerdatalen;
uint (4) reservedy
uint (4) num_constructors;
bit (1) transport_error_indicator;
bit (1) pavload_unit_start_indicator;
bit (1) transport_priority;
bit (13) PID;
bit (2) transport_scrambling_control;
bit (2) adaptation_field_control;
bit (4) continuity_counter;
ify (adaptation_field_control == "10° ||
adaptation_field_control == "117) {
uint (8) adaptation_field[headerdatalen-3];
}
MPEG2TSConstructor constructors|[num_constructors];
}
uint (8) trajilingbvtesl[trailingbyvteslenl]:

}

// Sample format

aligned(8) class MPEG2TSSample {
MPEG2TSPacket packet[];

}
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9.3.4.2 Semantics

precedingbytes contains any extra data preceding the packet, typically provided by the recording
device. For example, this may include a timestamp.

sync_byte: if this value is 0x47, then the sample is a transport stream packet (a precomputed reception
hint track sample), with the remaining bytes following in the field packet. If this value is 0x00, it
indicates that the associated sample points to a track indexed by trackrefindex in the track
reference box with reference type 'hint'. All other values are currently reserved. When the packet data

IS actually put into a streaming channel, the value shall always be Set to UX47
rrackrefindex indexes in the track reference box with reference type 'hint' to indicate with which media
track the current sample is associated. The samplenumber and sampleoffset fields in the
MPEG2TSSampleConstructor point into this media track. The trackrefindex starts from value'1.
The value 0 is reserved for future use.

Ppacket: The MPEG-2 TS packet, apart from the sync byte (0x47).

The MPEG2TSConstructor array is a collection of one or more constructor entries, to allowfor multiple
access units in one transport stream packet. An MPEG2TSImmediateConstructon€an contain,
amongst others, the PES header. An MPEG2TSSampleConstructor references data’in the
associated media track. The sum of headerdatalen and the datalen fields efall'constructors of
an MPEG2TSPacket must be equal to the length of the transport stream packet being constructed,
minus 1 byte, which is 187.

rrailingbytes contains any extra data following the packet. For examplej\his may include a
checksum.

samp 1 enumber indicates the sample within the referred track containged, in the packet and
sampleoffset indicates the starting byte position of the referréd media sample contained in the
packet of which sampledatalen bytes are included. sampleaffset starts from value 0.

| mmediatedatalen indicates the number of bytes within thedfield data that are included in the sample
rather than data being included into the sample by reference to a media track.

headerdatalen indicates the length of the TS packet header (without the sync byte) in bytes. This field
has the value 3 if the adaptationXfield is not present or the value
(adaptation_field length+3), where adaptation_field_length is the first octet of the
structure adaptation_field as defined inlSO/IEC 13818-1 [4].

Neither the format of precedingbytes nor trailingbytes are defined by this specification.

The remaining fields (transportilerror_indicator, payload_unit_start_indicator,
trapsport_priority, PID, transport_scrambling control, adaptation_field_control,
continuity_counter, adaptation, field) of the sample structure contain a copy of the packet header
of the TS packet, as defined in ISQ/IEC 13818-1 [4].

9.3.§ Protected MPEG 2 Transport Stream Hint Track

9.3.9.1 Introduction

This|specification.defines a mechanism for marking media streams as protected. This works by changing the
four |character‘code of the SampleEntry, and appending boxes containing both details of the protection
mechanism-+and the original four character code. However, in this case the track is not protected; it is an ‘in
the ¢lear~hint track which contains protected data. This Subclause describes how hint tracks should be
marked,as’carrying protected data, using a similar mechanism, and utilizing the same boxes.

9.3.5.2 Syntax

class ProtectedMPEG2TransportStreamSampleEntry
extends MPEG2TransportStreamSampleEntry (‘pm2t’) {
ProtectionSchemeInfoBox SchemeInformation;
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9.3.5.3 Semantics
The SchemeInformation ("sinf') box (defined in 8.12) shall contain details of the protection scheme

applied. This shall include the OriginalFormatBox which shall contain the original sample entry type of the
MPEG-2 Transport StreamSampleEntry box.

9.4 RTP, RTCP, SRTP and SRTCP Reception Hint Tracks

9.4.1 RTP Reception Hint Track

9.4.1.1 Introduction

This Subclause specifies the reception hint track format for the real-time transport protocol.(RTP), as defined
in IETF RFC 3550.

RTP is used for real-time media transport over the Internet Protocol. Each RTP.Stream carries one media
type, and one RTP reception hint track carries one RTP stream. Hence, recording of an audio-visual program
results into at least two RTP reception hint tracks.

The design of the RTP reception hint track format follows as much as possible the design of the RTP séerver
hint track format. This design should ensure that RTP packet transmission operates very similarly regardless
whether it is based on RTP reception hint tracks or RTP server hint tracks. Furthermore, the number of|new
data structures in the file format was consequently kept as small.as-possible.

The format of the RTP reception hint tracks allow storing\of the packet payloads in the hint samplep, or
converting the RTP packet payloads to media samples, and’including them by reference to the hint samples,
or combining both approaches. As noted earlier, conversion of received streams to media tracks allows
existing players compliant with earlier versions of the ISO base media file format to process recorded filgs as
long as the media formats are also supported. Storing the original RTP headers retains valuable information
for error concealment and the reconstruction.of.the original RTP stream. It is noted that the conversign of
packet payloads to media samples may happen "off-line" after recording of the streams in precomputed [RTP
reception hint tracks has been completed,

9.4.1.2 Sample Description Format

The entry-format in the sample.déscription for the RTP reception hint tracks is 'rrtp’. The syntax of the sample
entry is the same as for RTP server hint tracks having the entry-format 'rtp ".

class ReceivedRtpHintSampleEntry () extends SampleEntry (‘rrtp') {

uint (16) hinttrackversion = 1;

uint (16) highestcompatibleversion = 1;
uint (32) maxpacketsize;

box additionaldatall];

}

The enitry-format identifier in the sample description of the RTP reception hint track is different from the gntry-
format in the sample description of the RTP server hint track, in order to avoid using an RTP reception hint
track that contains errors as a valid server hint track.

The additionaldata set of boxes may Include the timescale eniry (1ims') and ime offset (1sro') boxes.
Moreover, the additionaldata may contain a timestamp synchrony box.

The timescale entry box (* tims ') shall be present and the value of timescale shall be set to match the clock
frequency of the RTP timestamps of the stream captured in the reception hint track.

The time offset box (*tsro’) may be present. If the time offset box is not present, the value of the field

offset is inferred to be equal to 0. The value of the field of fset is used for the derivation of the RTP
timestamp, as specified in 9.4.1.4.

© ISO/IEC 2009 — All rights reserved 27


https://iecnorm.com/api/?name=0d1655f0d2a52c09dfbee7b86cf8f0be

ISO/IEC 15444-12:2008/Amd.1:2009(E)

RTP timestamps typically do not start from zero, especially if an RTP receiver 'tunes' into a stream. The time
offset box should therefore be present in RTP reception hint tracks and the value of of fset in the time offset
box should be set equal to the first RTP timestamp of the RTP stream in reception order.

Zero or one timestampsynchrony boxes may be present in the additionaldata of the sample entry for
a RTP reception hint track. If a timestampsynchrony box is not present, the value of timestamp_sync is
inferred to be equal to 0.

clags timestampsynchrony () extends Box(‘tssy’) {
finsigned int(6) reserved;
finsigned int(2) timestamp_sync;

fimestamp_sync equal to 0 indicates that the RTP timestamps of the present RTP reception hint frack
derived from the equation in 9.4.1.4 may or may not be synchronized with RTP timestamps of other
RTP reception hint tracks.

L imestamp_sync equal to 1 indicates that the RTP timestamps of the present RTP recéption hint track
derived from the equation in 9.4.1.4 reflect the received RTP timestamps exactly (without corrected
synchronization to any other RTP reception hint track).

rimestamp_sync equal to 2 indicates that RTP timestamps of the present RTP reception hint track
derived from the equation in 9.4.1.4 are synchronized with RTP timestamps of other RTP reception
hint tracks.

When timestamp_sync is equal to 0 or 1, a player should correct the inter-stream synchronization using
storgd RTCP sender reports. When timestamp_sync is equal t0.°2,,the media contained in the RTP
reception hint tracks can be played out synchronously according to the reconstructed RTP timestamps without
syndhronization correction using RTCP Sender Reports. If it is expected that the RTP reception hint track will
be uped for re-sending the recorded RTP stream, it is recommended that timestamp_sync be set equal to 0
or 1,|because the stored RTCP sender reports can be reused.

tim¢stamp_sync equal to 3 is reserved.
The palue of timestamp_sync shall be identical forall RTP reception hint tracks present in a file.

When RTCP is also stored, using an RTCP hinttrack, the timestamp relationship between the RTP and RTCP
hint fracks can only be maintained if the REP-timestamps are anchored by using a set time offset (‘tsro’) in the
RTP|track, and hence the time offset is mandatory if RTCP is stored in an RTCP hint track.

Zerg or one ReceivedSsrcBox/.identified with the four-character code ‘rssr’ shall be present in the
addjtionaldata of a sampledescriptor entry of a RTP reception hint track:

clags ReceilivedSsrcBox ‘extends Box(‘rssr’) {
finsigned int (32Yy\" SSRC
}

The |SSRC valuemust equal the SSRC value in the header of all recorded SRTP packets described by the
sample description.

9.4.1.3, \_Sample Format

The sample format of RTP reception hint fracks is identical to the syntax of the sample format of the RTP
server hint tracks. Each sample in the reception hint track represents one or more received RTP packets. If
media frames are not both fragmented and interleaved in an RTP stream, it is recommended that each
sample represents all received RTP packets that have the same RTP timestamp, i.e., consecutive packets in
RTP sequence number order with a common RTP timestamp.

Each RTP reception hint sample contains two areas: the instructions to compose the packet, and any extra

data needed for composing the packet, such as a copy of the packet payload. Note that the size of the sample
is known from the sample size table.
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Since the reception time for the packets may vary, this variation can be signalled for each packet as specified
subsequently.

9.41.4 Packet Entry Format
Each packet in the packet entry table has same structure as for server (transmission) hint tracks, in 9.1.3.1.

Where i is the sample number of a sample, the sum of the sample time DT(i) as specified in 8.6.1.2 and

relative_time indicates the reception time of the packet. The clock source for the reception tinje is
undefined and may be, for instance, the wall clock of the receiver. If the range of reception tifes |of a
reception hint track overlaps entirely or partly with the range of reception times of another reception*hint tfack,
the clock sources for these hint tracks shall be the same.

It is recommended that receivers may use a constant value for sample_delta in thétdecoding time to
sample box ('stts') as much as reasonable and smooth out packet scheduling and endstocend delay variation
by setting relative_time adaptively in stored reception hint samples. This arrangement of setting the
values of sample_delta and relative_time can facilitate a compact decoding)time to sample box. In this
case timestamp_sync is set to 1, the sample durations are mostly constant,and the time offset (‘tsrg’) is
stored in the sample entry.

The values of RTP_version, P_bit, X_bit, CSRC_countjx M bit, payload_type, |and
RTPsequenceseed shall be set equal to the V, P, X, CC, M, PT and’ sequence number fields of the [RTP
packet captured in the sample.

The fields bframe_flag and repeat_flag are reserved inreception hint tracks and must be zero.

The semantics of extra_flag and extra_information_length are identical to those of specified for
the RTP server hint tracks.

The following TLV boxes are specified: rtphdrextTLV, rtpoffsetTLV, receivedCSRC.

If the X_bit is set a single rtphdrextTlV box shall be present for storing the received RTP Hegader
Extension.

aligned(8) class rtphdrext@LV extends Box(‘rtpx’) {
unsigned int (8) data[-\;
}

data is the raw RTP Header Extension which is application-specific.
The syntax of the rtpof fsetTLV box is specified in 9.1.3.1

of fset indicates a 32-bit signed integer offset to the RTP timestamp of the received RTP packet. Let i be the
sample number of a sample, DT(i) be equal to DT as specified in 8.6.1.2 for sample number i, tsro.offset
be the value of offset in the 'tsro' box of the referred reception hint sample entry, and % be the mqdulo
operation. The value of of £set shall be such that the following equation is true:

RTPtimestamp = (DT, + tsro.offset + offset)mod 2™

Equation 1: RTP timestamp calculation

NOTE 1: When each reception hint sample represents all received RTP packets that have the same RTP
timestamp, the value of sample_delta in the decoding time to sample box can be set to match the
RTP timestamp. In other words, DT(i), as specified above, can be set equal to (the RTP timestamp —
tsro.offset — of fset) (assuming that the resulting value would be greater than or equal to 0).
This is recommended.

NOTE 2: RTP timestamps do not necessarily increase as a function of RTP sequence number in all RTP streams,
i.e., transmission order and playback order of packets may not be identical. For example, many video
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coding schemes allow bi-prediction from previous and succeeding pictures in playback order. As
samples appear in tracks in their decoding order, i.e., in reception order in case of RTP reception hint
tracks, offset in the rtpoffsetTLV box can be used to warp the RTP timestamp away from the
sample time DT(i).

For the purpose of edits in Edit List Boxes, the composition time of a received RTP packet is inferred to be the
sum of the sample time DT(i) and offset as specified above.

If the—value—of-cSRC—count—is—not-egualto—zero—a—receiredcsRe-box—mav-be—presentfor-storinag-the.
Ve o e— GRS Ro—8gqUHa+—0—=26F0; == St BEX—a—B8—H+ H—o—StoHRg—A

recelved CSRC header fields for each RTP packet. The receivedCSRC box is identified with the four-
charpcter code ‘resr’

ali¢gned(8) class receivedCSRC extends Box('rcsr') {
finsigned int(32) CSRCI[]; //to end of the box
}

The |number of entries in CSRC[] equals the cC value of received SRTP packets. The n'" entry of CSRC[]
shall equal the n™ CSRC value of the RTP packet header.

9.4.1.5 SDP information

Bothl movie and track SDP information may be present, as specified in 9.1.4.
9.4.2 RTCP Reception Hint Track

9.4.2.1 Introduction

This|Subclause specifies the reception hint track format for th€) real-time control protocol (RTCP), defined in
IETH RFC 3550.

RTCP is used for real-time transport of control information for an RTP session over the Internet Protocol.
During streaming, each RTP stream typically has)an accompanying RTCP stream that carries control
information for the RTP stream. One RTCP reception hint track carries one RTCP stream and is associated to
the qorresponding RTP reception hint track through a track reference.

The format of the RTCP reception hint tracks allows the storage of RTCP Sender Reports in the hint samples.

The |RTCP Sender Reports are of particular interest for stream recording, because they reflect the current
statys of the server, e.g., the relationship of the media timing (RTP timestamp of audio/video packets) to the
server time (absolute time ingNTFP format). Knowledge of this relationship is also necessary for playback of
recofded RTP reception hint tracks to be able to detect and correct clock drift and jitter.

The ftimestamp synchrony box as specified in 9.4.1.2 makes it possible to correct clock drift and jitter before
playing a file, and therefore recording of RTCP streams is optional when timestamp_sync is equal to 2.

There is no ,setver hint track equivalent for the RTCP reception hint track, since RTCP messages are
gengrated on:the-fly during transmission.

9.4.2.2 General

There shall be zero or one RTCP reception hint track for each RTP reception hint track. An RTCP reception
hint track shall contain a track reference box including a reference of type 'cdsc' to the associated RTP
reception hint track.

When i is the sample number of a sample, the sample time DT(i) as specified in 8.6.1.2 indicates the reception
time of the packet. The clock source for the reception time shall be the same as for the associated RTP
reception hint track. The value of timescale in the Media Header Box of an RTCP reception hint track shall be
equal to the value of timescale in the media header box of the associated RTP reception hint track.
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9.4.2.3 Sample Description Format

The entry-format in the sample description for the RTCP reception hint tracks is 'rtcp'. It is otherwise identical
in structure to the sample entry format for RTP. There are no defined boxes for the additionaldata field.

9.4.24 Sample Format

94241 Introduction

Each sample in the reception hint track represents one or more received RTCP packets. Each.sample
contains two areas: the raw RTCP packets and any extra data needed. Note that the size of the sample is
known from the sample size table, and that the size of an RTCP packet is indicated within the packet itself (as
documented in RFC 3550), as a count one less than the number of 32-bit words in that packet:

9.4.24.2 Syntax

aligned(8) class receivedRTCPpacket {
unsigned int (8) datall];

3

aligned(8) class receivedRTCPsample {
unsigned int(16) packetcount;
unsigned int(16) reserved;
receivedRTCPpacket packets[packetcount];
}

9.4.2.4.3 Semantics

data contains a raw RTCP packet including thelRTCP report header, the 20-byte sender information
block and any number of report blocks. Note that the size of each RTCP packet is known by parsipg
the 16-bit length field of the RTCP headér.

packetcount indicates the number of.received RTCP packets contained in the sample.

packets contains the received RTCPR;packets.

9.4.3 SRTP Reception Hint Track

9.4.3.1 Introduction

This Subclause specifies the reception hint track formats for the secure real-time transport protocol (SRTP),
as defined in IETF RFC 3711.

SRTP is a secure-extension of the real-time media transport (RTP) over the Internet Protocol. Each SRTP
stream carries~one media type, and one SRTP reception hint track carries one SRTP stream. Hgnce,
recording of an  audio-visual program results into at least two SRTP reception hint tracks.

The design of the SRTP reception hint track format follows the design of RTP reception hint tracks and reuses
mostof the framework provided by RTP reception hint tracks. The major difference between RTP and SRTP
reception hint tracks is that the actual media payload is stored in an encrypted form for SRTP reception hint
tracks, whereas it is unencrypted for RTP reception hint tracks. SRTP reception hint tracks provide additjonal
boxes 1o store information necessary o decrypt encrypted content on playback. Additionally, all header Tields
of the SRTP packet header shall be stored with the payload, as this information is necessary to check the
integrity of the received data. SRTP reception hint tracks are commonly used together with SRTCP reception
hint tracks.

SRTP reception hint tracks may, for example, be used to store protected mobile TV content.
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9.4.3.2 Sample Description Format

9.4.3.21 Sample Description Entry

The sample description format for SRTP reception hint tracks is identical to that for RTP reception hint tracks
with the exception that the sample entry name is changed from ‘rrtp’ to ‘rsrp’ and that it may contain additional
boxes:

clags ReceivedSrtpHintSampleEntry () extends SampleEntry (‘rsrp‘) {

fiint (16) hinttrackversion = 1;

Tint (16) highestcompatibleversion = 1;
ft1int (32) maxpacketsize;

box additionaldatall;

}

Fields and boxes are identical to those of the ReceivedRtpHintSampleEntry (kxrtp‘'). The
addtionaldatal] of each sample description entry of a SRTP Reception Hint Track shall\contain exactly
one ReceivedSsrc Box (‘rssr’).

Additionally, the additionaldata[] may contain the Received Cryptographic Context ID'box and the Rollover
Counter box defined below. Furthermore, a SRTP Process Box shall also be’iincluded as one of the
addjtionaldata boxes. As the content is stored encrypted, the integrity and.thie encryption algorithm fields
in the SRTP Process box specify the algorithm that was applied to the received stream. An entry of four
spades ($20$20$20$20) may be used to indicate that the algorithm is defined by means outside the scope of
this document.

9.4.3.2.2 Received Cryptographic Context ID Box

Zerg or one ReceivedCryptoContextIdBox, identified with the four-character code ‘ccid’, may be present
in the additionaldata of a sample descriptor entry offan SRTP reception hint track. Information to recover
the gryptographic context for the received SRTP stream‘tay be stored here.

ali¢gned(8) class ReceivedCryptoContextIdBox extends Box (‘ccid’) {
finsigned int(16) destPort;
finsigned int(8) ip_version;
bwitch (ip_version) {
case 4: // Ipbv4
unsigned int(32) destIP;
break;
case 6: // IPv6
unsigned int (64) destIP;
break;

}

The |destPort and.destIP parameters contain the port number and the IP address (as present in the
rece|ved IPv4 opn IPv6 packages), respectively, of the SRTP session via which the recorded SRTP packets
werg received. i'p_version contains either 4 or 6 representing IPv4 or IPVv6, respectively.

9.4.3.2.3 ~ Rollover Counter Box

Zero or one RolloverCounterBox, identified with the four-character code ‘sroc’, may be present in the
additionaldata of a sample descriptor entry of an SRTP reception hint track. Typically, the rollover counter
value changes every 65536 SRTP package.

aligned(8) class RolloverCounterBox extends Box (‘sroc’) {
unsigned int(32) rollover_counter;

3

The rollover_counter is a non-zero integer that gives the value of the ROC field for all associated
received SRTP packets.
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NOTE: The rollover counter (ROC) is an element of the cryptographic context of a SRTP stream and depends on
the absolute position of a packet in an RTP stream. Knowledge of the ROC value is necessary in order to decrypt
a received SRTP packet. It is optional to use the rollover counter box as RFC 4771 defines as an optional
mechanism to signal the ROC value explicitly in the authentication tag of a SRTP package.

9.4.3.3 Sample and Packet Entry Format

Both, sample format and packet Entry format for SRTP reception hint tracks are identical to those of RTP

IGprtiUll ;I;Ilt tlab:\b, UIGﬁIICd ill 9413 all\—.lI 9414 T; < pau'r\ct payiuau‘ iD DtUI Ud as IUbGiVUd ill t: 1< nRTP
packets, i.e., all information received in the SRTP packet excluding the header or, in other words| the
encrypted payload together with the key identifier (MKI) and the authentication tag.

If the value of CSRC_count is not equal to zero for a received SRTP packet, the extra_data|tlv
corresponding to this receivedSRTPpacket shall contain exactly one receivedCSRC box\(‘fcsr’).

9.4.4 SRTCP Reception Hint Tracks

9.4.4.1 Introduction

This Subclause specifies the reception hint track format for the secure real-time control protocol (SRTCP),
defined in IETF RFC 3711.

SRTCP is used for real-time transport of control information for, @8 SRTP session over the Internet Protpcol.
SRTCP takes for SRTP the role that RTCP takes for RTP, cfi,;«94.2. During streaming, each SRTP stfeam
typically has an accompanying SRTCP stream that carriegs control information for the SRTP stream. |One
SRTCP reception hint track carries one SRTCP stream~and is associated to the corresponding SRTP
reception hint track through a track reference.

The format of the SRTCP reception hint tracks allows the storage of SRTCP Packets in the hint samples,|e.qg.,
of SRTCP Sender Reports.

The SRTCP Sender Reports are of particular interest for stream recording, because they reflect the current
status of the server, e.g., the relationship'of the media timing (SRTP timestamp of audio/video packets) tp the
server time (absolute time in NTP format). Knowledge of this relationship is also necessary for playbagk of
recorded SRTP reception hint tracks-in order to be able to detect and correct clock drift and jitter.

The timestamp synchrony box as specified in 9.4.1.2 makes it possible to correct clock drift and jitter before
playing a file, and therefore recording of SRTCP streams is optional.

There is no server hint)track equivalent for the SRCTP reception hint track, since SRTCP messageg are
generated on-the-fly during transmission.

9.4.4.2 Geéneral

There shall be zero or one SRTCP reception hint track for each SRTP reception hint track. An SRTCP
reception hint track shall contain a track reference box including a reference of type 'cdsc' to the assocjated
SRTP reception hint track.

When i is the sample number a sample, the sample time DT(i) as specified in 8.6.1.2 indicates the reception

time of the packet. The clock source for the reception time shall be the same as for the associated SRTP
reception hint track. The value of timescale in the Media Header Box of an SRTCP reception hint track shall
be equal to the value of timescale in the media header box of the associated SRTP reception hint track.

9.4.4.3 Sample Description Format

The entry-format in the sample description for the SRTCP reception hint tracks is 'stcp'. It is otherwise
identical in structure to the sample entry format for RTCP. The encryption and authentication method of the
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SRTCP hint tracks are defined by the respective entries in SRTP Process box of the corresponding SRTP hint
track.

NOTE: An equivalent to the ROC boxes defined for SRTP is not necessary for SRTCP, as the SRTCP packet
contains an explicitly signalled initialization vector.

9.4.4.4 Sample Format

Samjple Tormat 1s the sample format for RTCP reception hint tracks as defined in 9.4.2.4
9.4.9 Protected RTP Reception Hint Track

9.4.9.1 Introduction

This|specification defines a mechanism for marking media streams as protected. This works by, changing the
four |character code of the SampleEntry, and appending boxes containing both details~op the protection
mechanism and the original four character code. However, in this case the track is not protected; it is an ‘in
the ¢lear’ hint track which contains protected data. This Subclause describes the how| reception hint tracks
should be marked as carrying protected data, using a similar mechanism, and utilizing the same boxes.

9.4.5.2 Syntax

Clags ProtectedRtpReceptionHintSampleEntry
bxtends RtpReceptionHintSampleEntry (‘prtp‘) {
ProtectionSchemeInfoBox SchemeInformation;

9.4.8.3 Semantics

The [schemeInformation (‘sinf) box shall contain details 6f the protection scheme applied. This shall include the
origfinalFormatBox Which shall contain the four character code ’rrip* (the four character code of the original
RTPReceptionHintSampleEntry box).

9.4.6 Recording Procedure
Recording of RTP streams can result into,three basic file structures.

A file containing only RTR-reception hint tracks: No media tracks are included. This file structure
enables efficient processing of transmission errors, but only players capable of parsing RTP reception
hint track can play thefile.

A file containing,"only media tracks: No RTP reception hint tracks are included. This file structure
allows existing, players compliant with the ISO base media file format process recorded files as long
as the media formats are also supported. However, sophisticated processing of transmission errors is
not possible due to reasons explained in subsequent clauses.

A-file' containing both RTP reception hint tracks and media tracks: This file structure has both the
benefits mentioned above.

Some implementations may record first to RTP reception hint tracks only and create a file with a combination
of media tracks and RTP reception hint tracks off-line.

The file structures and the operation of a recording unit are described here without reference to movie
fragments. However, movie fragments can be used in files containing recorded RTP streams. For example,
when streams are stored to and played from the same file simultaneously, movie fragments are necessary.
Furthermore, movie fragments can be used to control the consumption of the operating memory used for
maintaining the data structures for the movie Box.
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9.4.6.1 Creation of a File with RTP Reception Hint Tracks Only

RTP reception hint tracks enable detection of packet losses. Consequently, parsers capable of processing
RTP reception hint tracks may handle packet losses more gracefully compared to the playback of media
tracks generated from received streams.

A recording operation creating one reception hint sample, i.e., one receivedRTPsample structure, per each
RTP packet is described next The recelvedRTPsample structure is set to contarn one
Teceived Dacke i F [ 1T ad is
copied to the extradata sectlon of the sample. The track reference of the constructor is set to pomt tp the
hint track itself, i.e., is set equal to -1, and sampleoffset and length are set to match to the locationl and
size of the packet payload.

If media frames are not both fragmented and interleaved in an RTP stream, it is recommended that pach
sample represents all received RTP packets that have the same RTP timestamp, i.e., coRsecutive packets in
RTP sequence number order with a common RTP timestamp. The recording operatiotifor storing all packets
sharing the same RTP timestamps as one precomputed reception hint sample.is)yvery similar to the| one
described above. The RTP payloads (without the RTP Header Extension) sharing-the same RTP timesiamp
are stored sequentially to extradata of the receivedRTPsample structure.

Depending on the capabilities of the implementation the streams may be.recorded and be either synchrohous
or contain an associated RTCP reception hint track.

9.4.6.2 Creation of a File with Media Tracks Only

Media samples are created from the received RTP packets as instructed by the relevant RTP payload
specification and the RTP specification. However, mostimedia coding standards only specify the decodipg of
error-free streams, and consequently it should be ensured that the content in media tracks can be correctly
decoded by any standard-compliant media decoder. Handling of transmission errors therefore requireqd two
steps: detection of transmission errors and inference of samples that can be decoded correctly. These gteps
are described in the subsequent paragraphs.

Lost RTP packets can be detected from.@)gap in RTP sequence number values. RTP packets containing bit
errors are usually not forwarded to the*application, as their UDP checksum fails and packets are discardgd in
the protocol stack of the receiver. Cahsequently, bit-erroneous packets are usually treated as packet lossgs in
the receiver.

The inference of media samples that can be correctly decoded depends on the media coding format apd is
therefore not described:here in details. Generally, inter-sample prediction is weak or non-existing in qudio
coding formats, wheréas*video coding formats utilize inter prediction heavily. Consequently, a lost sample in
many audio formats ‘can often be replaced by a silent or error-concealed audio sample. It should be analyzed
whether a loss ofia\video packet concerned a non-reference picture or a reference picture, or, more genefally,
in which level‘of the temporal scalability hierarchy the loss occurred. It should then be concluded which
pictures may-not be correctly decodable. For example, a loss of a non-reference picture does not affeqt the
decoding®ofany other pictures, whereas a loss of a reference picture in the base temporal level typically
affects~all pictures until the next picture for random access, such as an IDR picture in H.264/AVC. \fideo
tracks-must not contain any samples dependent on any lost video sample.

Synchronous media streams can be achieved by parsmg the incoming RTCP stream in addition to the |RTP

— streamnT T his procedure s defimed by the RTPspecification:

9.4.6.3 Creation of a File with Both RTP Reception Hint Tracks and Media Tracks

Media samples and tracks are created from the received RTP packets as explained in 9.4.6.2. RTP reception
hint tracks are created as explained in 9.4.6.1, but the creation of receivedRTPpacket is conditional on the
existence of the corresponding media sample as follows.

. If the packet payload of the received RTP packet is represented in a media track, the track reference
of the relevant packet constructors are set to point to the media track and include the packet payload
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by reference. It is not recommended to have a copy of the packet payload in the extradata section
of the received RTP sample in order to save storage space and make file editing operations easier to
implement.

If the packet payload of the received RTP packet is not represented in a media track, the instance of
the receivedRTPpacket structure is created as explained in 9.4.6.1.

Assomated RTCP receptlon hlnt tracks can be used to recover the t|m|ng reIatlons of several RTP recept|on
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et stream that was received based on the reception hint tracks and process the re-created packet stream
it was newly received. The reaction to packet losses depends on the particular-media decoder
bmentation and may also depend on user preferences. Hence, no guidelines on handling of transmission
s are given here. However, at minimum, file players should play the media track in the same alternate
p as the RTP reception hint track.

10.2, add the following new subclause:
Alternative Startup Sequences

1 Definition

lternative startup sequence contains a subset of samples of a track within a certain period starting from a
sample. By decoding this subset of samples, the fendering of the samples can be started earlier than in
ase when all samples are decoded.

alst' sample group description entry indicates the number of samples in any of the respective
hative startup sequences, after which all samples should be processed.

Either version 0 or version 1 of the Sample to Group Box may be used with the alternative startup sequence

sam
defin
for a

ble grouping. If version 1 of the Sample to Group Box is used, grouping_type_parameter has no
ed semantics but the same algorithm to derive alternative startup sequences should be used consistently
particular value of grouping’ type_parameter.

A player utilizing alternative startup sequences could operate as follows. First, a sync sample from which to

start
grou
alter
start
sam

decoding is identified by using the Sync Sample Box. Then, if the sync sample is associated to a sample
p description entry”of type 'alst' where roll_count is greater than 0, the player can use the
hative startup 'sequence. The player then decodes only those samples that are mapped to the alternative
Lip sequence.until the number of samples that have been decoded is equal to rol1l_count. After that, all
bles are decoded.
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10.3.2 Syntax

class AlternativeStartupEntry () extends VisualSampleGroupEntry (’alst’)
{
unsigned int(16) roll_count;
unsigned int(16) first_output_sample;
for (i=1; 1 <= roll count; i++)
unsigned int(32) sample_offset[i];
i=1 .

do { // optional, until the end of the structure
unsigned int(16) num_output_samples[j];
unsigned int(16) num_total_ samples[j];
J++;
}
}

10.3.3 Semantics

roll_count indicates the number of samples in the alternative startup sequence. If rol1l_count is
equal to 0, the associated sample does not belong to any alternative startup sequence and the
semantics of first_output_sample are unspecified. The number of samples mapped to this
sample group entry per one alternative startup sequence shall be equal to roll_count.

first_output_sample indicates the index of the first sample intended for output among the samples in
the alternative startup sequence. The index is of the sync sample starting the alternative startup
sequence is 1, and the index is incremented by 1, in decoding order, per each sample in the
alternative startup sequence.

sample_offset[1] indicates the decoding time delta.of the i-th sample in the alternative startup
sequence relative to the regular decoding time of the’ sample derived from the Decoding Time to
Sample Box or the Track Fragment Header Box. The sync sample starting the alternative startup
sequence is its first sample.

num_output_samples[j] and num_total _samples[j] indicate the sample output rate within the
alternative startup sequence. The alternative startup sequence is divided into k consecutive pigces,
where each piece has a constant sample output rate which is unequal to that of the adjacent pigces.
The first piece starts from the sample indicated by first_output_sample.
num_output_samples[j] indicates the number of the output samples of the j-th piece of the
alternative startup sequence, num_total_samples[j] indicates the total number of samples,
including those that are ngtjin the alternative startup sequence, from the first sample in the j-th piece
that is output to the earlier one (in composition order) of the sample that ends the alternative startup
sequence and the sample that immediately precedes the first output sample of the (j+1)th piece.

10.3.4 Examples

Hierarchical temporal scalability (e.g., in AVC and SVC) improves compression efficiency but increaseg the
decoding delay due to reordering of the decoded pictures from the (de)coding order to output order. Deep
temporal hierarchies have been demonstrated to useful in terms of compression efficiency in some studies.
When thestemporal hierarchy is deep and the operation speed of the decoder is limited (to no faster than [real-
time processing), the initial delay from the start of the decoding to the start of rendering is substantial and|may
affect\the end-user experience negatively.

Figure AMD1.1 illustrates a typical hierarchically scalable bitstream with five temporal levels. Figure AMO1.1a

chowe tha avamnla cantaneca in vt Ardar \/alline annlncad 1n havaco indicnata tha frama niim vl

shews-the-example-sequence-iroutput-order—alues-enelosed-in-boxes-indicate-theframe—num-valae—of the

picture. Values in italics indicate a non-reference picture while the other pictures are reference pictures.
Figure AMD1.1b shows the example sequence in decoding order. Figure AMD1.1c shows the example
sequence in output order when assuming that the output timeline coincides with that of the decoding timeline
and the decoding of one picture lasts one picture interval. It can be seen that playback of the stream starts five
picture intervals later than the decoding of the stream started. If the pictures were sampled at 25 Hz, the
picture interval is 40 msec, and the playback is delayed by 0.2 sec.
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Example sequence in output order

[5]5] [6]6] [8]8] [9]9] [73]73] [14]74] [76]76] [17]77]
5 7 8 12 13 15 16

2

0|1

Example sequence in decoding order
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Example sequence at decoder output (delayed output order)

Fig'[Jre AMD1.1 — Decoded picture buffering delay of an example sequence with five temporal levels.

ks to the temporal hierarchy, it is possible to decode only a subset of the pictures at the beginning of the
ence. Consequently, rendering can be started faster but the displayed|\picture rate is lower at the
nning. In other words, a player can make a trade-off between the duratien-of the initial startup delay and
nitial displayed picture rate. Figure AMD1.2 and Figure AMD1.3 showtwo examples of alternative startup
ences where a subset of the bitstream of Figure AMD1.1 is decoded-

samples selected for decoding and the decoder output—are presented in Figure AMD1.2a and
re AMD1.2b, respectively. The reference picture having frameé _num equal to 4 and the non-reference
res having frame_num equal to 5 are not decoded. In thi§)éxample, the rendering of pictures starts four
re intervals earlier than in Figure AMD1.1. When the-piCture rate is 25 Hz, the saving in startup delay is
msec. The saving in the startup delay comes with/the’disadvantage of a lower displayed picture rate at

eginning of the bitstream.
T 4 [6]6] [6T8] [9]¢d [713]713] [14]714] [76]16] [17]17]
23 7 8 12 [13] 15 [18]
g2 [2] [1] [14]
g1 [2] [A0]
€0 [of1] (o]

a) Processing of the example sequence

3 4 [e] [ [s] [8] [o] [o] [ [#8] [4 [74] [s] [16] [O7] [77]
s 3 X! 7] ] [z (7] (7] (3]

£ 2 =] - =] [

50 @ KR =]

b) Example sequence.at decoder output

Figure AMD1.2 — An example of an alternative startup sequence.

e example/of Figure AMD1.3, another way of selecting the pictures for decoding is presented. The
ding of.the pictures that depend on the picture with frame_num equal to 3 is omitted and the decoding of
reference pictures within the second half of the first group of pictures is omitted too. The decoded picture
ting from the sample with frame_num equal to 2 is the first one that is output. As a result, the output

pict

revrate of the first group of pictures is half of normal picture rate, but the display process starts two frame

intervals (80 msec in 25 Hz picture rate) earlier than in the conventional solution illustrated in Figure AMD1.1.
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b) Example sequence at decoder output

Figure AMD1.3 — Another example of an alternative startup sequence.

Replace the content of Annex C with the following:

C.1 Introduction

This Annex provides informative text to explain how to derive a spegcifiC file format from the ISO Base Media
File Format.

ISO/IEC 14496-12 | ISO/IEC 15444-12 1SO Base Media Format defines the basic structure of the file format.
Media-specific and user-defined extensions can be provided-in other specifications that are derived from the
ISO Base Media File Format.

C.2 Principles

C.2.1 General

A number of existing file formats use.the ISO Base Media File Format, not least the MPEG-4 MP4 File Fgrmat
(ISO/IEC 14496-14), and the Meotion' JPEG 2000 MJ2 File Format (ISO/IEC 15444-3). When considering a
new specification derived from the ISO Base Media File format, all the existing specifications should be psed
both as examples and a sourceof definitions and technology. Check with the registration authority to find what
might already exist, and what specifications exist.

In particular, if an existing specification already covers how a particular media type is stored in the file fgrmat
(e.g. MPEG-4 videp,in MP4), that definition should be used and a new one should not be invented. In this| way
specifications which share technology will also share the definition of how that technology is represented.

Be as permissive as possible with respect to the presence of other information in the file; indicate| that
unrecognized boxes and media may be ignored (not “should be ignored”). This permits the creation of hybrid
files, drawing from more than one specification, and the creation of multi-format players, capable of handling
mere than one specification.

When lavering on this specification, it's worth observing that there are some characteristics thatl are

intentionally ‘parameters’ to the lower (Part 12) specification, that need to be specified. Equally, there are
some characteristics of the Part 12 file format specification that are internal and should rarely be discussed by
other specifications. Of course, there are some characteristics in a grey area in between.

Derived specifications are ideally written solely in terms of the parameters of the Part 12 file format; what a

sample is, what its timestamps mean, and so on. Mentioning specific existing boxes in a derived specification
may often turn out to be an error, except in limited cases (e.g. adding a user-data box, or an extension box).
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