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_____________________________
Abstract
This document summarizes the activity of AHG15: Bitstream decoding properties signaling, between the between the 11th meeting in Ljubljana, SI (10–18 July 2018) and the 12th meeting in Macao, CN (3 – 12 Oct 2018). 
The v1 version of this document contains the minutes of the first AHG conference call held 22 Aug 2018, and an attachment with the presentation shown during the call.
The v2 version of this document contains the minutes of the second AHG conference call held 20 Sept 2018.
The v3 version of this document includes additional contributions and AHG recommendations.
 Mandates
The AHG was established with the following mandates:
· Study syntax alternatives for interoperability point signalling
· Study selection of constraint flags to be included in the VTM and their impact on syntax, semantics, and decoding process

Activities
Email activity for the AHG was conducted on the main jvet reflector, jvet@lists.rwth-aachen.de, with an [AHG15] indication on message headers. The email activity was primarily regarding the two conference calls, announcing logistics, agenda, and availability of minutes and contributions. 
A first AHG conference call was held 22 Aug 2018, with approximately 30 participants. 
A second AHG conference call is planned before the Macao meeting.was held 20 Sept 2017, with approximately 35 participants. 
Contributions
Contributions reviewed at conference call #2

JVET-L0042 Example restriction flags for VVC [J. Samuelsson (Divideon)]

JVET-L0043 AHG15: Hierarchical decoding property indications [M. M. Hannuksela (Nokia)]

JVET-L0044 AHG15: Proposed interoperability point syntax [J. Boyce, Z. Deng, S. Wong, L. Xu (Intel)]

xxx
Additional contributions 
JVET-L0270 Suggested restriction flag criteria [J. Samuelsson (Divideon)]


Recommendations
xxxThe BoG recommends:
· Review all contributions, including those initially discussed during the AHG conference calls
· Consider selection criteria for tool restriction syntax
· Consider decoding process impact of tool restriction syntax.
· Consider high-level syntax location(s) for tool restriction syntax
· [bookmark: _GoBack]

Minutes from AHG conference calls 
Conference call #1, 22 Aug 2018
Chaired by Jill Boyce and Alexis Tourapis.
Approximately 30 participants.
Agenda
· Review of AHG mandates
· Discussion of goals for the AHG
· Presentation of JVET-K0311
· Next steps
Review of Mandates
The meeting started with an overview of the Adhoc mandates which were defined as:
· Study syntax alternatives for interoperability point signaling
· Study selection of constraint flags to be included in the VTM and their impact on syntax, semantics, and decoding process
JVET-K0311 
Jill presented JVET-K031, chaired by Alexis Tourapis. The presentation was unchanged from the input document to the Ljubljana meeting. JVET meeting notes did not include a summary of the discussion that occurred during the meeting. An overview of the discussion during the Ljubljana meeting was reviewed, which was on high level topics. Additional more details included in the input contribution were also discussed. 
The contribution essentially requests that the new VVC standard includes a signalling mechanism of bitstream interoperability points defined by third parties. This can be seen as a mechanism of providing the ability to external parties to define their own sub profiles and levels based on those defined within the VVC specification by JVET (commonly based on bit depths and chroma formats). Apart from including special signaling for these defined sub profiles, additional constraint flags were included, which would explicitly disable specific tools that may exist in the syntax. 

It was mentioned that during the last JVET meeting it was suggested that such constraint parameters and/or the tool usage parameters may not necessarily be signalled as flags. It may be desirable, for example, that certain tool, instead of being disabled completely, to take an alternative or possibly reduced state/form (i.e. we might not necessarily have one tool for one functionality). An example was given with intra prediction. A constraint flag/parameter may also control multiple sets of tools.

There was a question of who would manage such sub profiles. It was commented that it was not the responsibility of JVET to do so, JVET will only study and define the tools as well as the relationship between constraint flags/parameters and tools. Another organization may have to be defined to do so that is outside the scope and responsibilities of the JVET group.

Assuming the constraint flags remained in their currently proposed form, it was questioned if the currently proposed number of parameters was adequate (i.e. 64) and also whether the signaling of the parameters was independent or if it was desirable to have a hierarchical dependency between constraint parameters or tools. For example, there could be a master parameter on intra tools, and if that is enabled, then additional parameters may exist that control explicit intra tool behavior, e.g. on prediction, transforms, or in-loop filtering. One participant commented that in fact he felt that maybe the number of proposed parameters were way too many already and it could make it difficult to interoperate. The hierarchical approach could also make it more difficult to parse, process, and work with this functionality. This still needs to be studied. There are also some concerns about fragmentation.

It was also commented that it may be desirable to have a functionality or some form of signalling that permits the indication that such tools are constrained/disabled not only for the current sequence but for the entire life of a complete bitstream (which may consist of multiple sequences). This can be seen as a promise that a particular functionality persists throughout the entire decoding process, which might be beneficial for some implementations, e.g. to save on memory or power. There were a few participants that expressed support for this, while it was commented that this may be possible to do so already with parameters signalled in the VPS of HEVC (assuming such a functionality is also is included in VVC). Such functionality might also be indicated at the systems/service level. 
Discussion
There was some confusion on what was meant by "fallback tool for decoder". There were some participants who interpreted that as providing the capability to decoders to use their own (unspecified) tools to perform an operation when a tool is said to be disabled. It was clarified that that was not the intent and that instead it was meant that for some functionality, deemed as essential, we may need to define two tools, the primary tool that is controlled by the specified parameters, and a fallback mode when that is disallowed. The entropy coding functionality in AVC was provided as an example, where basically two different methods were provided, CABAC and CAVLC. One participant expressed the opinion that such capability was not needed and when a tool is disabled it is just disabled, and we should try and make sure that we are also more careful in our selection of the tools and not do so only based on coding performance. Others expressed the opinion that maybe that is necessary to ensure that even if a particular tool is disabled, overall coding performance of the resulting sub profile does not suffer too much. It was also commented that different functionality may be considered of different importance, and for some tools, like entropy coding or in-loop filtering, having multiple alternative methods to chose from might be necessary, whereas for other functionality, e.g. disabling certain intra or inter prediction modes, no further action would be needed (essentially the remaining tools would still function). However, it was pointed out that even if we select multiple methods, there is no guarantee that similar usage problems will not arise for all methods. Competitiveness/Performance of the entire standard versus competing codecs is also essential and should not be sacrificed to the level that the new standard becomes non competitive/unusable. This obviously would require much more careful examination of the alternative approaches for a given functionality, with criteria that will likely not be only coding performance and (decoder) complexity based. It was noted that complexity might still play a role and could be a factor here as well (i.e. a particular sub profile may wish to select an alternative tool B than tool A given its lower complexity). In general, it was understood that the task of making such decisions might not be very easy.
Next Steps
The participants were strongly encouraged to start considering solutions to these questions, e.g. define the tools and/or functionality that we may wish to constrain, provide methodologies of how to evaluate and select tools and their alternatives, etc, 
It is recommended to bring specific syntax proposals for VTM2 to next AHG conference call in ~1 month. 
The presented AHG meeting slides will be uploaded as part of the ad hoc meeting report for the upcoming JVET meeting. The JVET-K0311 slides will be uploaded in a new version of the JVET-K0311 document.

A second conference call will be scheduled in a few weeks and prior to the next meeting in October.

Conference call #2, 20 Sept 2018
Chaired by Jill Boyce.
Three contributions were reviewed: JVET-L0042, JVET-L0043, and JVET-L0044.
JVET-L0042, “Example restriction flags for VVC,” Jonatan Samuelsson (Divideon)
The document contains an example set of restriction flags that, when implemented in the standard, can be used to disable individual coding tools through syntax elements signalled at the highest level of the bitstream, e.g. in the Sequence Parameter Set.
Design Principles:
· 
· Cover as much of the decoding process as possible with different restriction flags
· Make the restriction flags independent of each other
· Each restriction flag to cover as many processing steps as possible while at the same time giving as low coding loss as possible when disabled


What impact of disabling a tool? Does it change CABAC context? How does it affect entropy coding?
63 flags proposed in contribution, but missing ALF, which will include additional flags. 
JVET-L0043, “AHG15: Hierarchical decoding property indications,” M. M. Hannuksela (Nokia)
The contribution proposes profile_level( ) syntax structure that has the following parts:
1. Profile indicator.
1. Size of the extension that follows the constraint and extension flags. The extension contains the syntax elements whose presence are conditioned by the constraint and extension flags.
1. Level indicator.
1. A fixed number of flags for indicating constraints. These flags do not have an impact on the decoding process.
1. A fixed number of flags for indicating extensions or otherwise affecting the decoding process.
1. An extension part containing syntax elements are conditionally present depending on values of constraint and extensions flags.
The profile_level( ) syntax structure is proposed to be included at the beginning of the sequence parameter set syntax.
In addition, the contribution proposes:
1. Including flags for bit depth and chroma format as flags affecting the decoding process in the profile_level( ) syntax structure.
1. Including bit depth, chroma format, and separate colour plane syntax elements in the extension part of the profile_level( ) syntax structure.
1. Excluding bit depth, chroma format, and separate colour plane syntax elements from the "base" syntax of the sequence parameter set.

The proposal splits constraint flags into two categories: 
· For category #4, the flag could constrain values of other syntax elements that exist in the spec, but wouldn’t change entropy decoding or other decoding process
· For category #5, the flag could condition the presence of other syntax elements and other decoding process changes
A question was about the need for a hierarchy in this structure. 
RExt profiling for HEVC was discussed. In HEVC, the same profile_idc value is used for all RExt profiles, with constraint flags to distinguish among the RExt profiles. In the HEVC design, the maximum bit-depth is indicated by constraint flags, although a bitstream using that profile isn’t required to use the maximum bit-depth, e.g. a Main 12 Profile bitstream can contain a CVS using 10-bit depth. That principle doesn’t necessarily need to be followed for VVC. For chroma format, we can also question if a 4:4:4 profile would need to support 4:2:2 in VVC. 
L0044, “AHG15: Proposed interoperability point syntax”, J. Boyce, Z. Deng, S. Wong, L. Xu (Intel)
No objection was raised to Jill Boyce chairing the presentation of her own contribution, as no specific action by the ad hoc group related to the contribution was requested. 
A strawman design for signaling constraints in a profile_tier_level( ) syntax structure in the SPS is proposed to enable describing decoder capabilities needed to decode a bitstream. It is based upon the VTM2 design in JVET-K1001-v5. The proposed design draws from the concepts proposed in JVET-K0311, and is intended as a starting point for discussion, rather than as a fully finalized solution. 
This proposed design is based upon the VTM2 design in JVET-K1001-v5. It proposes constraint flags in a profile_tier_level( ) syntax structure in the SPS to enable describing decoder capabilities needed to decode a bitstream. An important aspect of the selection criteria used to decide if a constraint flag is recommended to be defined for a tool is how burdensome it would be for decoder implementation and validation to support fallback alternative behavior when the tool was not used, in addition to supporting the tool itself. 
In addition to the SPS profile_tier_level( ) constraint flags, enable flags are proposed for many of the tools, which may be located in a sequence or picture parameter set, or slice header. Constraint flags are included in the profile_tier_level( ) syntax structure, and indicate if a decoder capability needed to decode a bitstream. When a constraint flag is set in the profile_tier_level( ) syntax structure, a decoder can safely assume that the tool will not be used in the bitstream. Tool enable flags are used to indicate if a tool is actually in use for a particular coded sequence, picture, or slice, depending on where the flag is located.
A table was briefly reviewed, which included a list of tools, largely taken from AHG13’s JVET-K1005, with a recommendation of constraint and enable flags. The table gave an indication of if there is an impact on the decoder when the tool is not enabled, in terms of both decoding process and entropy coding.
23 flags in the profile_tier_level( ) were proposed in the contribution, with an additional 40 reserved bits and an extension bit. A sub-profile idc was also proposed.
It was suggested to avoid introducing parsing dependencies between the PPS and SPS, which would be the case if syntax elements in the PPS were conditionally present based upon SPS syntax element values.
The criteria for determining what warrants a separate constraint flag will need to be discussed by the group.  
General discussion:
What is the highest scope level of signaling? Should there be signaling for a bitstream vs. a CVS. Bitstream signaling could be for multiple sequences, and used for session negotiation.
Some sub-picture high level syntax is expected, such as slices or tiles, although it won’t necessarily be the same as those concepts from HEVC & AVC.
Do we want to require nesting of decoder capabilities in profiles? Should 444 imply that 422 must be supported? Should we allow a 12 bit profile to be used as the profile_idc for a 10 bit bitstream? 
What should be the criteria for defining a constraint flag? Larger number of flags would imply more implementation and validation effort, to support combinations of decoder behavior. 
Because of limited time available for the conference call, the reviews and discussions of the contributions were brief. Lengthier discussion of the contributions during the Macau meeting will still be necessary.
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