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Comments on specific defects, and proposals for how to address them, can also be made in between meetings in Github, see <https://github.com/MPEGGroup/FileFormat> under the issue label ISOBMFF.
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https://github.com/MPEGGroup/FileFormat/issues/2
The ISO brands in the annex talk about reader requirements (what must be supported) and the MovieBox is marked as mandatory in the informative overview table, and described as mandatory in its section. Is there any doubt that a file that claims conformance to these brands must have a MovieBox, or should it be explicitly stated? The question comes up for e.g. HEIF files; do they conform to these brands or not?
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Note: The GitHub issue #4 already contains suggested solutions and should be considered in the design of the solution.
In the file containing the SegmentIndexBox, the anchor point for a SegmentIndexBox is the first byte after that box.
subsegment_duration: when the reference is to SegmentIndexBox, this field carries the sum of the subsegment_duration fields in that box; when the reference is to a subsegment, this field carries the difference between the earliest presentation time of any access unit of the reference stream in the next subsegment (or the first subsegment of the next segment, if this is the last subsegment of the segment, or the end presentation time of the reference stream if this is the last subsegment of the stream) and the earliest presentation time of any access unit of the reference stream in the referenced subsegment
Comment (informative)
anchor point for a SegmentIndexBox is the first byte after that box, does this imply that sidx comes before the media it indexes? In this case, sidx may also be no usable if the duration of a sample is unknown at the time of packaging it.
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https://github.com/MPEGGroup/FileFormat/issues/12
See the TuC for combined fixes and improvements.
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https://github.com/MPEGGroup/FileFormat/issues/8
The term "presentation" is used throughout the spec (~180 times) with different meanings. This is confusing. We propose to clarify it when possible and to replace it in other cases.
· "presentation" 
When used standalone, it usually means "rendering" or "a set of related media" as in the introduction:
"The ISO Base Media File Format is designed to contain timed media information for a presentation in a flexible, extensible format that facilitates interchange, management, editing, and presentation of the media. This presentation may be ‘local’ to the system containing the presentation, or may be via a network or other stream delivery mechanism."
It is currently defined as follows:
"one or more motion sequences, possibly combined with audio"
This definition is outdated. 
We suggest replacing the definition with the simple:
"set of related media data "
We also suggest rephrasing the introduction which has too many 'presentation'.
· "presentation time" (60 occurrences)
There is no formal term in the definition section but the semantics of the 'tfra' box (8.8.10.3) says:
"The presentation time is the composition time of a sample, as adjusted by any edit list."
We suggest moving this text as a term definition in the definition clause.
We find also that:
"presentation times are in the movie timeline" (8.6.13.1 Segment Index Box definition)
which seems consistent with our understanding and the definition above. We suggest moving that text as a note in the definition clause.
But, we find in Annex A, A.4:
" The exact presentation time (its time-stamp) of a sample is defined by summing the durations of the preceding samples."
which is confusing "time stamp" and "time" and more importantly "decoding time stamp" and "presentation time".
We suggest fixing that sentence as follows, by replacing:
"The exact presentation time (its time-stamp) of a sample is defined by summing the durations of the preceding samples."
with:
"The exact decoding time stamp of a sample is defined by summing the durations of the preceding samples."
Sometimes the term "movie presentation time" is used. We suggest removing "movie" (or always using it) as the "presentation time" is indeed in a "movie time".
The terms are "earliest presentation time" and "end presentation time" are used but don't seem ambiguous as they do consider the movie timeline (i.e. with edit list). 
The different sections about RTP use the term of "presentation time stamp" with a different meaning:
· "presentation time-stamp" (RTP Packet Entry Format, 9.1.3.2)
· "presentation timestamp" (H.3.2 Compensation for unequal starting for position of received RTP streams)
· In H.4.4 and H.5.3 (duplicate text) "A presentation time on a timeline of the receiver clock is derived for each sample. If RTCP reception hint tracks are in use, the presentation time is the composition time of the sample on the movie timeline, also including clock drift correction as described in step 3 above. If RTCP reception hint tracks are not in use, the presentation time is directly the composition time of the sample on the movie timeline."
This is wrong and should be fixed.
· "presentation order" (9 occurrences)
The term is not defined. When it is used, it is not related to the "presentation" (i.e. including edit list), it rather means: "order in which samples are with increasing composition times". Sometimes the term "output order" is used. Some other times the term "composition order" is used.
We suggest defining the term "composition order" (or "output order") as above and to use it consistently.
Similarly, we suggest defining "decoding order" and using it consistently (versus "decode order").
· "presentation file" (4 occurrences)
In 6.1.1, it is used to introduce the notion of external media data not stored in a main ISOBMFF file:
" A presentation may be contained in several files. One file contains the metadata for the whole presentation, and is formatted to this specification. This file may also contain all the media data, whereupon the presentation is self-contained. The other files, if used, are not required to be formatted to this specification; they are used to contain media data, and may also contain unused media data, or other information. This specification concerns the structure of the presentation file only. The format of the media-data files is constrained by this specification only in that the media-data in the media files must be capable of description by the metadata defined here."
Similarly, in 11.2, it says:
" The main file containing the metadata may use other files to contain media-data. These other files may contain header declarations from a variety of standards, including this one.
If such a secondary file has a metadata declaration set in it, that metadata is not part of the overall presentation. This allows small presentation files to be aggregated into a larger overall presentation by building new metadata and referencing the media-data, rather than copying it."
But in 6.1.2, the COR mixes this term with the notion of segment:
"A presentation file logically includes all its segments."
We believe this should be fixed. We suggest:
· removing the notion of presentation file
· and rewriting 6.1.1, 6.1.2 with the following text:
"When represented according to the format defined in this part of the standard, a presentation may be stored in a single file or in multiple files, or it may even be delivered without the bytes being written in a file, for instance when streamed over a network and consumed on the fly. 
When split over multiple files, two different splitting options exist.
In one option, one file contains the metadata for the whole presentation, and is formatted to this specification. The other files are not required to be formatted to this specification. They are used to contain media data, and may also contain unused media data, or other information. The format of these other files is constrained by this specification only in that the media data in them must be capable of description by the metadata defined in this specification.
These other files may be ISO files, image files, or other formats. Only the media data itself, such as JPEG 2000 images, is stored in these other files; all timing and framing (position and size) information is in the ISO base media file, so the ancillary files are essentially free-format.
If an ISO file contains hint tracks, the media tracks that reference the media data from which the hints were built shall remain in the file, even if the data within them is not directly referenced by the hint tracks; after deleting all hint tracks, the entire un-hinted presentation shall remain. Note that the media tracks may, however, refer to external files for their media data.
In a second option, the media data is distributed over multiple files conformant to this specification. A first file contains some metadata valid for the whole presentation and possibly some media data and some metadata valid for a first part of the presentation. It also describes that additional files may be present. These additional files describe media and metadata for successive parts of the presentation.
In more complex scenarios, the two options could be combined.
In this specification, some boxes (called top-level boxes) are indicated as being at ‘file’ level, with the notation “Container: File”. This file corresponds to the single file when no other files are used; or when multiple files are used, to the virtual file formed by the concatenation of file containing the metadata for the first part of the presentation, with the other ISOBMFF compliant files in presentation order.
· "presentation metadata wrapper" (1 occurrence)
In "6.1.2 Object Structure", it says:
"The sequence of objects in the file shall contain exactly one presentation metadata wrapper (the MovieBox)."
We suggest replacing it with:
"The sequence of objects in the file shall contain exactly one MovieBox."
· "presentation information" (5 times)
The sentences using this term can easily be removed or the term replaced by "media information".
[bookmark: _Toc125089839]Brands
[bookmark: _Toc125089840]Structural brands analysis
The following diagram presents an overview of the brands defined in ISOBMFF. The upper part indicates the brand 4CC, ‘+’ indicates that support for a box was added as required in the given brand, ‘~’ indicates some semantics changes around an existing box, and the bottom sentences indicate additional support.
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Description automatically generated]
The full list of supported boxes in ‘isom’ is omitted.
A few notes on the figure and the derived specs:
· 14496-14 defines ‘mp41’ and ‘mp42’ but without relationships to the ‘isoX’ brands
· 14496-15 defines brands which are specific to layered HEVC (‘hvce’ and ‘hvci’) and omitted here.
· HEIF defines 2 structural brands
· ‘mif1’ intersects ‘isoa’, ’iso7’, and ‘iso2’, but not the other ‘isoX’ brands (intersection not represented on the picture) for the following reasons:
· The ‘meta’ box (defined in ISOBMFF and supported from ‘iso2’) has to be present and supported, but given that the ‘moov’ box is not necessarily present and is not required to be parsed, ‘iso2’ is not a subset of ‘mif1’. 
· A parser has to support ‘iloc’ v2, ‘iinf’ v1, ‘inf2’ v3, ‘iref’ v1 which are only permitted in ‘iso7’, but not all the features of ‘iso7’ are required to be supported.
· A parser has to support ‘iprp’ only defined in ‘isoa’ but all the features of ‘iso8’ are not required to be supported.
· ‘msf1’ requires full support for ‘iso8’, but adds required support for ‘pict’ tracks (and the ‘ccst’ box) and edit list repetition so it is a strict superset of ‘iso8’
· MIAF defines on structural brand ‘miaf’
· A reader is required to support ‘mif1’ and ‘msf1’, so a mix of ‘iso8’ + some tools from ‘isoa’. It is difficult to represent it in the figure.
· CMAF defines 2 structural brands
· ‘cmfc’ and ‘cmf2’
· It leaves the choice to the writer to write an ‘isoX’ brand, but clearly if used, a file should not declare less than ‘iso6’ given that ‘tfdt’ must be in the file and has to be processed. It should be ‘iso8’ when subtitles tracks are used because of the presence of ‘sthd’ and ‘iso9’ if ‘elng’ is used.
· However, not all tools of ‘iso6’, ‘iso8’ or ‘iso9’ have to be supported by readers so ‘cmfc’ and ‘cmf2’ are not supersets of ‘isoX’ brands and the precise intersection is not represented in the figure.
· MPEG-7 and MPEG-21 brands are not represented
· OMAF brands are not represented here
[bookmark: _3ifg5nc8icc9][bookmark: _Toc125089841]Issues
While reviewing the brands, we found the following aspects that should be clarified:
[bookmark: _o0otqlai1a1r]Missing boxes
Even with all these brands defined, support for some boxes is not mentioned in any brands, e.g.:
· imda, imdt, snim
· mfra, mfro
· leva
· csgp
· kind
· strk
· …
We suggest cross-checking that no box is missing from the isoX tables and adding a section to explicitly list the boxes that are not required in any of the current brands. 
[bookmark: _umft7xqw89sd]Versions and flags
There is no specific mention of the version support for the following boxes
· ‘mvhd’ v0, v1
· ‘tkhd’ v0, v1
· ‘mdhd’ v0 v1
· ‘elst’ v0, v1
· ‘subs’ v0, v1
· ‘saio’ v0, v1
· ‘mehd’ v0, v1
· ‘tfra’ v0, v1
· ‘tfdt’ v0 v1
· ‘assp' v0 v1
· ‘sbgp’ v0 v1
· ‘sgpd’ v0 v1 v2
· ‘sidx’ v0 v1
· ‘prft' v0 v1
Similarly, support for specific flag values that affect the parsing of the following boxes is not indicated
· ‘saiz’
· ‘saio’
· ‘trun’
· ‘schm’
We suggest clarifying the definitions of brands to indicate the versions of the boxes (as done in HEIF) and the values of the flags that have to be supported for each brand.
[bookmark: _jr9amonanowo][bookmark: _ii9mieqonzit]Sample groups support
The definition of ‘iso3’ says:
“Within the sample groups, support for rate share information (grouping type ‘rash’) is required.” 
The definition of ‘iso6’ says:
“Within the sample groups, support for random access point information (grouping type ‘rap ’) is required.”
It is unclear what requiring support for a sample group means (given that a file can always be processed ignoring the sample groups), and how this can be verified in a conformance program.
[bookmark: _f6ln9q1sqoex]Hint track support
The definition of ‘iso3’ says:
“File delivery hint tracks (sample entry ‘fdp ’) must be recognized.”
It is not clear what it means given that hint tracks can be ignored in general. Section E.1 says:
“In general, readers are required to implement all features documented for a brand unless one of the following applies:
c) the context in which the product operates means that some structures are not relevant; for example, hint track structures are only relevant to products preparing content for, or performing, file delivery (such as streaming) for the protocol in the hint track.”
It is suggested to rephrase the requirement in ‘iso3’ along the lines of Annex E.1.
[bookmark: _2ypkkfqdc1op]32 bits in meta
‘Iso7’ indicates:
“Support for 32-bit item_ID and item_count values in MetaBox”
It is unclear that it applies to boxes in the MetaBox hierarchy. Also some boxes are not covered by ‘item_ID’ and ‘item_count’ like ‘iinf’. We suggest listing explicitly the versions of the boxes that are required to be supported: iloc v2, pitm v2, infe v3, iref v1, iinf v1
[bookmark: _km2clxcxfbn9]Recognize tracks?
‘iso7’ indicates
“Support for the following is required under this brand:
· Recognizing incomplete tracks.”
What is the meaning of “recognizing” in this case?
[bookmark: _h2t5la9ulnx2][bookmark: _Toc125089842]Recommendations
We recommend updating the ISOBMFF specification (and possibly its derived specifications) to address the issues identified in this document.
We also recommend defining brands more precisely in ISOBMFF, following the way it is defined in HEIF as follows:
· File requirement: 
· What box must be present, which version, which flags (the ‘claim’ part of the brand definition).
· It should be made clear that a file using one of these mandatory boxes with a version or flag value that is not explicitly permitted is invalid. 
· Other boxes may be present (file is still valid) and if present, can be ignored (the ‘permission’ part of the brand definition)
· We should create invalid files against these requirements
· Reader requirement
· ISOBMFF is loose wrt to reader requirements. We should limit to:
· List the boxes that a reader shall be able to parse (interpretation of the box data is left non normative)
[bookmark: _Toc125089843]CleanApertureBox bug
All syntax elements of CleanApertureBox 'clap' are defined as unsigned integers while semantics of offsets are referring to the center of an image. Therefore, it is not possible to signal negative offsets. Note that the syntax elements of the 'clap' atom in QuickTime File Format are defined as signed integers. To address this issue the types of nominator components for offsets need to be changed from unsigned to signed integers.
[bookmark: _Toc125089844]StereoVideoBox syntax
The syntax of StereoVideoBox need to be corrected from:
unsigned int(8)[length]	stereo_indication_type;
Box[] any_box; // optional
to:
unsigned int(8)	stereo_indication_type[length];
Box boxes[]; // optional boxes
[bookmark: _Toc125089845]RtpReceptionHintSampleEntry
https://github.com/MPEGGroup/FileFormat/issues/49
There is no definition of RtpReceptionHintSampleEntry in ISOBMFF but it’s used to define ProtectedRtpReceptionHintSampleEntry in 9.4.5.2:
class ProtectedRtpReceptionHintSampleEntry
	extends RtpReceptionHintSampleEntry ('prtp') {
	ProtectionSchemeInfoBox		SchemeInformation;
}

[bookmark: _Toc125089846]Extended language tag (no consensus yet)
http://mpegx.int-evry.fr/software/MPEG/Systems/FileFormat/isobmff/-/issues/169
[bookmark: _Toc125089847]Observation
From 14496-12:
The ExtendedLanguageBox represents media language information, and shall contain a code in conformance with IETF BCP 47. It is an optional peer of the MediaHeaderBox, and shall occur after the MediaHeaderBox.
However, issues and interop problems were reported on applying the rules from BCP 47.
Request from initial contribution
At the 9th meeting of WG03 (MPEG#140) in Mainz, Germany, the DASH BoG decided to add further recommendations into their DASH WD to clarify the usage of BCP-47 compliant language codes.
These recommendations include:
a) a clarification that BCP-47 requires that 2-character codes are to be used whenever possible
b) a recommendation that other subtags except the primary language subtag should not be used unless essential for disambiguation
Since ISO 14496-12 and its “extended language tag” Box (‘elng’) carries BCP-47 compliant language tags, the ISOBMFF BoG should consider whether the ISOBMFF spec can benefit from the clarifications considered for the DASH specification.
It is recommended to align the usage of language codes in 14496-12, section 8.4.6 with revised text on the @lang attribute in ISO/IEC 23009-1:2022, including any future enhancements.
On 2-letter codes
[bookmark: _Ref125644844]Initial Proposal
Add the following text at the end of section 8.4.6:
NOTE 1   Per IETF BCP 47, 2-character codes are to be used whenever possible, i. e. 3-character codes are not to be used when there is an equivalent 2-character code. 
Discussion
More details on the underlying problem and a raised question whether this is redundant were provided:
The violation of BCP-47 in regard the use of 3-char codes when 2-char codes are defined, is clearly forbidden.  Nevertheless it is rampant in practice, causing serious interop issues today.  Implementors are simply not paying attention to this BCP-47 provision or applying the BCP-47 equivalence algorithm.  This Note highlight is necessary and critical.  We can emphasize it individually in ATSC, DVB, CTA, IETF,…… but why not clarify this informative Note broadly which causes no conflict/problem at all, and is a benefit?  The fact that it is technically redundant is not helpful.
Although considered redundant, it was agreed to add Note 1 from 2.5.3.2 as it focusses readers to a requirement in BCP-47 often overlooked in applications.
Later, a comment raised the following concern and proposal:
As you may previously have discussed, because the spec already contains explicit references to the appropriate ISO well to draw from for other occurrences of language codes, such as the explicit reference to ISO 639-2/T in connection with the language field of the MediaHeaderBox, I suppose it's possible to assume that those references apply to other uses of language codes when no corresponding statement is made.
To correct such assumptions, perhaps going beyond a reiteration of material in BCP-47 by calling out the distinction between 'mdhd' and 'elng' would be even more helpful – see 2.5.3.3.
[bookmark: _Ref125644666]Alternative proposal
Instead of Note 1, the following text could be added in proximity to the existing language regarding compatibility between indications of language in 'mdhd' and 'elng', which already includes the illustrative example of "eng" and "en-UK":
When a two-character code is defined in ISO 639-1 for the same language as a three-character coded defined in ISO 629-2, whereas the MediaHeaderBox requires the use of the packed 3-character code, the 'elng' box, in conformance with IETF BCP 47, instead requires the use of the 2-character code.
On subtag usage
Initial Proposal
Add the following text at the end of section 8.4.6:
NOTE 2   Other subtags except the primary language subtag, e.g. region subtags such as used in “es-US”, should not be used unless essential in language disambiguation.
[Ed.Note: There is no consensus yet on this general provision based on the comment in http://mpegx.int-evry.fr/software/MPEG/Systems/FileFormat/isobmff/-/issues/169#note_69880]
Discussion
Commentators see Note 2 as ambiguous and unenforceable, because it doesn’t specify what is and what is not “essential in language disambiguation”. For example, if we have only one English language audio track that’s present in a collection of alternative tracks, and it happened to be produced by an Australian movie production company with speaking parts assigned to Australian actors, is the region code “AU” essential in its language tag or is it not, given that the language code alone is sufficient to distinguish this track from the others in the collection? Would a region code become eligible for use only later if a new English language track is produced by dubbing in dialog spoken by American actors or actors using American accents? Would we have to go back and re-author the original audio track at that point to add the region code “AU”?
Perhaps the second recommendation was added to DASH in an attempt to reduce the complexity of parsing BCP 47 language tags and matching them to language preferences. The likeliest outcome of giving implementers of the spec permission to leave the job only partly done, we think, is to decrease interoperability rather than to increase it.
The group initially concluded to add the second note not as a note but as a general provision (because of the should) with an editor's note indicating that there is no consensus yet on this general provision based on the comment in #169 (comment 69880).	Comment by Dimitri Podborski: I don’t think that this was a conclusion of the group. The group just highlighted that we are not allowed to use a ‘should’ in a note due to ISO rules. My understanding was that that comment was only about the wording of the note. In the last File Format session of MPEG#141 it was highlighted by the proponents, that because of that should in a text we should not have this text in a note in the first place. 

Later, the following comments and questions were raised:
· The proposed simplification of suppressing the use of region post-fixes when an Adaptation Set has only one such language was not actually proposed by either the initial proponent or ATSC.  Nevertheless others felt this was an important restriction to which we agree.  Other SDOs were compelling on this, so we agree it is good advice to simplify which causes no harm and remains conformant to BCP-47.  The BCP-47 requirement to implement the defined comparison algorithm is good, buy why unnecessarily complicate the decoder processing to no useful end?  That is, when the presentation has only one, e.g. English, track why put the burden on the decoder to sort it out when there is really only one answer? It's just a “should”.
· The issue here was that it is not at all clear what is "essential in language disambiguation" and what is not. Which makes this statement ambiguous and unenforceable. Earlier, an example was provided  based on English audio tracks spoken in Australian vs American English which I mentioned in our response.
Another point was also related to the complexity, for that part we would “trade” complexity for interoperability if we would give such flexibility to spec implementers. Also modern operating systems often provide APIs for handling of BCP 47.
· Regarding "essential in language disambiguation" – if you have American English and Australian English sound tracks, by all means you should state the region. If you have English, German, and Chinese the region is not that important as a person would select a language, not a regional dialect. 
Similarly, script may matter for subtitles in some languages using multiple scripts (e.g., Chinese), but is irrelevant in others (such as English).
· Yes, but the issue I'm trying to highlight is that on Day 1 of content availability one might have American English only, but on Day 101 one may need to add Australian English without knowledge prior to Day 101 that such a need would eventuate. In our experience preparing content for worldwide distribution is an incremental process, with contributions from multiple actors with distinct language expertise.
In other words, there may be no specific moment at which one can know exactly what one will eventually have or need. As additions are made, anticipated or unanticipated, it's highly desirable for existing tracks that have already been vetted can be carried over for continued use in an expanded collection.
I am not suggesting that subtags that are always redundant should be included, such the use of the Latin writing system tag for English. I'm suggesting only that subtags that might eventually be required for disambiguation should not be made ineligible for inclusion by whatever specification text is eventually adopted, if any.
· I get this, and translation got easier and cheaper. If additional translations are anticipated, use en-AU by all means.
With that said, how many movies have you seen that offer various regional dialect? I have seen none (I would have appreciated one for "Trainspotting"…)
Moreover, I have never seen a track addition to an existing asset in its window. I would expect a re-validation and re-pitch at the minimum.
TLDR: in case you expect a future need to disambiguate, use the regional tags. Otherwise – it's an unnecessary complication.
· My feeling is that more attention needs to be paid to use cases in which tracks of the same media type can be accumulated incrementally. In particular, I think it's important to avoid cases in which the addition of new tracks to previously authored tracks, whether that addition takes the form of muxing the expanded collection to a new file or the introduction of a declaration of an fMP4 stream to an existing DASH or HLS manifest, requires previously existing tracks to be revised. Omitting region or writing system subtags until incremental accumulation of tracks makes them necessary would require such revision. Even if implementations are smart enough to recognize that something previously left out must be added, a prior omission of a region or writing system subtag introduces a requirement of an independent authoritative source of the newly required information. This would very likely be problematic. It's far better, I think, to write to each track as it's authored all of the language-related information that may be needed.
Should the use of region or writing system subtags remain the best practice in cases in which incrementally addition of tracks is possible — and to be clear that's the position I'm advocating, along with the supplementary observation that further addition of tracks to an existing collection is always possible — then I fail to perceive value in the proposed simplification
· In other words, we can leave the use of the 'elng' box up to the discretion of the content author, and I agree that that is appropriate. I can also agree that it's a good idea to keep them as simple as possible.
But I'll reiterate my last point: if the use of region or writing system subtags is ever a necessary complication, and I think we've now established that it is, then no pure simplification that can be achieved among interoperable implementations. Instead, all that can be achieved by assuming exclusive use of simple BCP 47 language tags is a deficit in interoperability.
How many movies have I seen that offer multiple tracks declaring the same primary language with distinct regional subtags? If we include movies that comprise collections of fMP4 streams: as many as I might care to look at. For example, "es-ES" and "es-419", "pt-PT" and "pt-BR", and so forth. Because we don't happen to employ a single uniform file for worldwide distribution via progressive download, I see it less often for movies comprising tracks stored in the same file, but it nevertheless does occur. I believe I've seen some TV shows distributed in Europe with "nl-NL" and "nl-BE", for example.
[bookmark: _Toc125089851]Missing Semantics
http://mpegx.int-evry.fr/software/MPEG/Systems/FileFormat/isobmff/-/issues/168
[bookmark: _Toc125089852]Observation
ISO/IEC 14496-12, 7th Edition, section 12.2.7 lacks a semantic definition for one element in the related syntax.
[bookmark: _Toc125089853]Consideration
Although a definition for the semantics can be interpolated from the semantics of other elements listed in the same clause, in this case a simple reference to ISO/IEC 23003-4 is not sufficient as this element’s counterpart in 23003-4 is a variable length field. Consequently, a mapping between the variable length field in 23003-4 and the fixed-length field in 14496-12 needs to be specified.
[bookmark: _Toc125089854]Proposal
Add the following semantic definition to section 12.2.7.3:
method_value is the measured value as specified by the method_definition, quantified as defined in ISO/IEC 23003‑4; all others are reserved. If the definition in ISO/IEC 23003‑4 utilizes less than 8 bits, the value shall be LSB-aligned with unused bits being set to ‘0’.

EXAMPLE:	If methodDefinition==8 and methodValue==0x1 (”large room, X curve monitor”) then method_value would be written as 0x1 (uimbsf).
[bookmark: _Toc125089855]Further identified issues w.r.t. semantics
[Ed.Note: This is a first quick analysis on this, there are likely more issues.]
general comments
· Semantics for box versions are not used in consistent manner through the spec. Could probably be removed completely after clarifying in the syntax or even better to add the maximum version to the definition.
· Constant fields (fixed values elements) are not consistent, sometimes they appear in semantics sometimes are omitted. e.g.: 8.2.2.3
Specific observations
	Section
	Observation

	8.1.4.3
	Identified media data box /
Semantics
	Semantics for data missing

	8.13.2
	FD item information box
	Citation:
“The semantics of the boxes are described where the boxes are documented.”

	12.1.5
	Colour information
	missing element name for ICC_profile type ICC_profile type is not defined.

	12.1.6
	Content light level
	missing semantics

	12.1.7
	Mastering display colour volume
	missing semantics

	12.1.8
	Content colour volume
	missing semantics

	12.1.9
	Ambient viewing environment
	missing semantics

	12.2.3.2/3
	Audio media /
Sample Entry /
Syntax / Semantics
	This is a bit of a mess

	12.3.3.3
	Metadata media /
Sample Entry /
Semantics
	missing some of the semantics

	12.6.3.3
	Subtitle media /
Sample Entry /
Semantics
	mentions Semantics element which are not define in the syntax



Missing track reference types
https://github.com/MPEGGroup/FileFormat/issues/45
Table I.3 in the AMD1 of 23003-4 refers to ISOBMFF for the definitions of track reference types 'adda' and 'adrc' as shown below:
	Track reference for additional audio track
	adda
	n/a
	14496-12
	6.4.5
	a
	a

	Track reference for DRC metadata track
	adrc
	n/a
	14496-12
	6.1.1
	 
	b


However, ISOBMFF does not define those track reference types in clauses 6.x.x. In ISOBMFF specification 'adda' is mentioned in clause 12.2.6 and it should be considered to add 'adda' entry to section 8.3.3.3 to keep all track references defined in Part 12 in one place. In addition to that a definition of 'adrc' should be clarified between ISOBMFF and 23003-4.
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