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Abstract
This contribution proposes new text to be added to VSEI v4 (errata) and VSEI TuC, to specify a preferred decoder action for the case that presence of an SEI message for the first picture of a CLVS (or CVS) is mandated when there is an SEI message of that type present for pictures other than the first picture in that CLVS (or CVS), and the SEI message for the first picture of the CLVS (or CVS) is not present (e.g., dropped or lost). In such a case, the proponents claim that it is not specified or suggested what action a decoder supporting the SEI message should take. The proponents state that a decoder supporting the SEI message could be configured for instance a) to act as if the SEI message for the first picture of the CVS were present, b) to ignore the SEI message, etc. The proponents claim that a decoder may benefit from a described preferred action to improve interoperability. Three options are proposed that can be applied to single SEI messages or a group of SEI messages for which an SEI message for the first picture of a CLVS, or CVS, is mandated.
Option 1 is preferred by the proponents and has two aspects.
Aspect 1 proposes the following text for such SEI messages, where the same content is required for the SEI messages for the current picture and the first picture of the CLVS (or CVS):
When an X SEI message is present for a picture of a CLVS of a particular layer but there is no SEI message of the same type present for the first picture of the CLVS, a decoder should process the X SEI message as if an SEI message of the same type were present for the first picture of the CLVS with the same content as the X SEI message.
Aspect 2 proposes the following text for such SEI messages that do not require the same content for the SEI messages for the current picture and the first picture of the CLVS (or CVS):
When an X SEI message is present for a picture of a CLVS of a particular layer but there is no SEI message of the same type present for the first picture of the CLVS, a decoder should process the X SEI message as if an SEI message of the same type were present for the first picture of the CLVS.
Option 2 proposes the following text for such SEI messages:
When an X SEI message is present for a picture of a CLVS of a particular layer but there is no SEI message of the same type present for the first picture of the CLVS, a decoder should ignore the X SEI message. 
Option 3 proposes the following text for such SEI messages:
When an X SEI message is present for a picture of a CLVS of a particular layer but there is no SEI message of the same type present for the first picture of the CLVS, a decoder conforming to this version of the Specification shall ignore the X SEI message.
Proposed changes to the VSEI v4 Specification and the VSEI TuC document (JVET-AO2032) for Option 1 are provided together with this document.
Problem Statement
[bookmark: _Hlk219523538]The VSEI v4 specification uses in several instances phrases such as the following, to express mandatory presence of SEI messages for the first picture of a CLVS (or CVS):
When a mastering display colour volume SEI message is present for any picture of a CLVS of a particular layer, a mastering display colour volume SEI message shall be present for the first picture of the CLVS. The mastering display colour volume SEI message persists for the current layer in decoding order from the current picture until the end of the CLVS. All mastering display colour volume SEI messages that apply to the same CLVS shall have the same content.
Similar phrasing is used for the following SEI messages in the VSEI v4 specification:
-	Mastering display colour volume SEI message
-	Alternative transfer characteristics SEI message
-	Ambient viewing environment SEI message
-	Equirectangular projection SEI message
-	Generalized cubemap projection SEI message
-	Scalability dimension information SEI message
-	Multiview acquisition information SEI message
-	Multiview view position SEI message 
-	Shutter interval information SEI message
-	SEI processing order SEI message
The VSEI TuC document (JVET-AO2032) also uses a similar phrasing for the following new SEI messages:
-	Constituent rectangles SEI message
-	Bitdepth range information SEI message
-	Enhanced colour format information SEI message
-	Auxiliary sampling alignment information SEI message
-	Sample interleaving SEI message

The VSEI v4 specification states that:
The word "shall" is used to express mandatory requirements for conformance to this Specification. When used to express a mandatory constraint on the values of syntax elements or the values of variables derived from these syntax elements, it is the responsibility of the encoder to ensure that the constraint is fulfilled.
However, using the wording “shall be present” for the above SEI messages in VSEI and TuC could discourage interoperability since:
· One or more SEI messages might be dropped by middle nodes or system layers (for some applications a full control over the middle nodes and system layers may not exist).
· The action by the decoder supporting the SEI message is not clear in case one of the above-mentioned SEI messages is present for a picture of a CLVS, but not present for the first picture of the CLVS e.g. is dropped or lost. 
Discussion
In case an SEI message from the above-mentioned list is present for a picture of the CLVS of a particular layer, but not present for the first picture of the CLVS, e.g. the SEI message for the first picture is dropped or lost, a decoder that supports the SEI message could be configured to take action for instance in one of the following ways:
1- To act as if the SEI message for the first picture of the CLVS (or CVS) were present and process the SEI message for the picture accordingly. 
2- To ignore the SEI message for the picture if the SEI message is not present for the first picture of the CLVS (or CVS).
3- To do 1 or 2, whichever the decoder decides (not optimal for interoperability).
When a decoder conforms to the VSEI specification text, but the bit-stream is non-conforming in the above-mentioned particular way, the decoder may benefit from knowing the intent for instance in the form of a described preferred action.  
The SEI messages in the above lists, except equirectangular projection SEI message, generalized cubemap projection SEI message, and SEI processing order SEI message require that the first SEI message in the CLVS (or CVS) has the same content as the present SEI message.
The VSEI specification also states that:
The word "should" is used to refer to behaviour of an implementation that is encouraged to be followed under anticipated ordinary circumstances, but is not a mandatory requirement for conformance to this Specification.
Proposal
The following is proposed in order to add clarity and express the intent, if any, in the current text. We believe that the clarity could improve interoperability. Specifying the intent for instance in the form of a preferred action provides clarity which could also promote interoperability, especially for SEI messages that are instrumental to particular applications or impact viewing quality.
It is proposed to specify the intent either for each of the above-mentioned SEI messages separately or in one place for a group of SEI messages. Details of the proposed text for an SEI message X that has the “shall be present” phrasing for the first picture of the CLVS (or CVS) is provided in the following three options. Option 1, Option 2 or Option 3 could be chosen for each specific SEI message on the list separately, based on the preferred decoder action for that SEI type. An alternative could be an editorial change on top of Option 1, Option 2 or Option 3, so that the text is used only once for a group of SEI messages and not repeated for each SEI message separately. One suitable place for adding the proposed text for a group of SEI messages may be section 8.1 General of the VSEI v4, or otherwise decided by the editors. The benefit of the grouping is smaller modifications to the specification text. 
In the proposed options, for each SEI message, the proposed text is used while replacing X with the respective SEI message name. Proposed changes to the VSEI v4 Specification and the VSEI TuC document (JVET-AO2032) for Option 1 are provided together with this document. Changes for Option 2 and Option 3 will be very similar, basically at the same places but replacing the highlights with the text from the corresponding option.
Option 1
Option 1, which is the preferred option, has two aspects. Aspect 1 is proposed for the subset of the SEI messages which require same content for the X SEI message for the current picture and the SEI message for the first picture of the CLVS (or CVS). Aspect 2 is proposed for the SEI messages that do not require the same content.
Aspect 1
It is proposed to add the highlighted text below to one or more of the following SEI messages in VSEI v4: 
Mastering display colour volume SEI message, Alternative transfer characteristics SEI message, Ambient viewing environment SEI message, Scalability dimension information SEI message, Multiview acquisition information SEI message, Multiview view position SEI message, Shutter interval information SEI message, 
and one or more of the following SEI messages in VSEI TuC: 
Constituent rectangles SEI message, Bitdepth range information SEI message, Enhanced colour format information SEI message, Auxiliary sampling alignment information SEI message.
When an X SEI message is present for a picture of a CLVS of a particular layer but there is no SEI message of the same type present for the first picture of the CLVS, a decoder should process the X SEI message as if an SEI message of the same type were present for the first picture of the CLVS with the same content as the X SEI message.
Similar text with replacement of “CLVS” to “CVS” is proposed for the subset of the SEI messages that have the constraint on the first picture of the CVS.
Aspect 2 
It is proposed to add a similar text as in Aspect 1 except removing the requirement on “the same content” for one or more of the following SEI messages in VSEI v4: Equirectangular projection SEI message, Generalized cubemap projection SEI message, and SEI processing order SEI message, and Sample interleaving SEI message in VSEI TuC. The proposed text for Aspect 2 is as follows:
When an X SEI message is present for a picture of a CLVS of a particular layer but there is no SEI message of the same type present for the first picture of the CLVS, a decoder should process the X SEI message as if an SEI message of the same type were present for the first picture of the CLVS.
Option 2
For Option 2, it is proposed to add the highlighted following text to one or more SEI messages on the list of SEI messages stated in the problem statement section:
When an X SEI message is present for a picture of a CLVS of a particular layer but there is no SEI message of the same type present for the first picture of the CLVS, a decoder should ignore the X SEI message.
Option 3
For Option 3, it is proposed to add the highlighted following text to one or more SEI messages on the list of SEI messages stated in the problem statement section:
When an X SEI message is present for a picture of a CLVS of a particular layer but there is no SEI message of the same type present for the first picture of the CLVS, a decoder conforming to this version of the Specification shall ignore the X SEI message.
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