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Summary

The Joint Collaborative Team on Video Coding (JCT-VC) of ITU-T WP3/16 and ISO/IEC JTC 1/ SC 29/ WG 11 held its tenth meeting during 11-20 July 2012 at the City Conference Centre (CCC), a.k.a. Norra Latin, in Stockholm, SE. The JCT-VC meeting was held under the chairmanship of Dr Gary Sullivan (Microsoft/USA) and Dr Jens-Rainer Ohm (RWTH Aachen/Germany). For rapid access to particular topics in this report, a subject categorization is found (with hyperlinks) in section 1.14 of this document.
A meeting of AHG 9 (high level syntax) was held on Tuesday 10 July 2012. Discussions and recommendations of this AHG are in included in section 5.12, where decisions on these issues were made by the JCT plenary.
The JCT-VC meeting sessions began at approximately 900 hours on Wednesday 11 July 2012. Meeting sessions were held on all days (including weekend days) until the meeting was closed at approximately 1300 hours on Friday 20 July. Approximately XXX people attended the JCT-VC meeting, and approximately XXX input documents were discussed. The meeting took place in a co-located fashion with a meeting of ISO/IEC WG 11 – one of the two parent bodies of the JCT-VC. The subject matter of the JCT-VC meeting activities consisted of work on the new next-generation video coding standardization project known as High Efficiency Video Coding (HEVC).

The primary goals of the meeting were to review the work that was performed in the interim period since the ninth JCT-VC meeting in producing the 7th HEVC Test Model (HM7) software and text and editing the 7th HEVC specification Draft (which was issued as an ISO/IEC Study of Committee Draft document), review the results from an interim Core Experiment (CE), review technical input documents, establish the 8th draft of the HEVC specification (to be issued as an ISO/IEC Draft International Standard – DIS) and the eighth version of the HEVC Test Model (HM8), and plan a new set of Core Experiments (CEs) for further investigation of proposed technology.
The JCT-VC produced three particularly important output documents from the meeting: the HEVC Test Model 8 (HM8), the HEVC specification draft 8 a.k.a. Draft International Standard (DIS), and a document specifying common conditions and software reference configurations for HEVC coding experiments. Moreover, plans were established to conduct X future CEs in the interim period until the next meeting.

For the organization and planning of its future work, the JCT-VC established XX "Ad Hoc Groups" (AHGs) to progress the work on particular subject areas. The next four JCT-VC meetings are planned for 10–19 Oct 2012 under WG 11 auspices in Shanghai, CN, 14–23 January 2013 under ITU-T auspices in Geneva, CH, 17-26 April 2013 under WG 11 auspices in Incheon, KR, and XX July – 02 Aug 2013 under WG 11 auspices in Vienna, AT.
The document distribution site http://phenix.it-sudparis.eu/jct/ was used for distribution of all documents.

The reflector to be used for discussions by the JCT-VC and all of its AHGs is the JCT-VC reflector:
jct-vc@lists.rwth-aachen.de. For subscription to this list, see
http://mailman.rwth-aachen.de/mailman/listinfo/jct-vc.
Administrative topics
1.1 Organization

The ITU-T/ISO/IEC Joint Collaborative Team on Video Coding (JCT-VC) is a group of video coding experts from the ITU-T Study Group 16 Visual Coding Experts Group (VCEG) and the ISO/IEC JTC 1/ SC 29/ WG 11 Moving Picture Experts Group (MPEG). The parent bodies of the JCT-VC are ITU-T WP3/16 and ISO/IEC JTC 1/SC 29/WG 11.

The Joint Collaborative Team on Video Coding (JCT-VC) of ITU-T WP3/16 and ISO/IEC JTC 1/ SC 29/ WG 11 held its tenth meeting during 11-20 July 2012 at the City Conference Centre (CCC), a.k.a. Norra Latin in Stockholm, SE. The JCT-VC meeting was held under the chairmanship of Dr Gary Sullivan (Microsoft/USA) and Dr Jens-Rainer Ohm (RWTH Aachen/Germany).
A meeting of AHG 9 (high level syntax) was held on Tuesday 10 July 2012, the day before the JCT-VC meeting started, at the same meeting site.
1.2 Meeting logistics

The JCT-VC meeting sessions began at approximately 0900 hours on Wednesday 11 July 2012. Meeting sessions were held on all days (including weekend days) until the meeting was closed at approximately 1300 hours on Friday 20 July. Approximately XXX people attended the JCT-VC meeting, and approximately XXX input documents were discussed. The meeting took place in a co-located fashion with a meeting of ISO/IEC WG 11 – one of the two parent bodies of the JCT-VC. The subject matter of the JCT-VC meeting activities consisted of work on the new next-generation video coding standardization project known as High Efficiency Video Coding (HEVC).
Some statistics are provided below for historical reference purposes:

· 1st "A" meeting (Dresden, 2010-04):

188 people, 40 input documents

· 2nd "B" meeting (Geneva, 2010-07):

221 people, 120 input documents

· 3rd "C" meeting (Guangzhou, 2010-10):

244 people, 300 input documents

· 4th "D" meeting (Daegu, 2011-01):

248 people, 400 input documents

· 5th "E" meeting (Geneva, 2011-03):

226 people, 500 input documents

· 6th "F" meeting (Torino, 2011-07):

254 people, 700 input documents
· 7th "G" meeting (Geneva, 2011-11)

284 people, 1000 input documents

· 8th "H" meeting (San Jose, 2012-02)

255 people, 700 input documents

· 9th "I" meeting (Geneva, 2012-04/05)

XXX people, 550 input documents

· 10th "J" meeting (Stockholm, 2012-07)

XXX people, XXX input documents

Information regarding logistics arrangements for the meeting had been provided at 
http://wftp3.itu.int/av-arch/jctvc-site/2012_04_I_Geneva/.
1.3 Primary goals

The primary goals of the meeting were to review the work that was performed in the interim period since the ninth JCT-VC meeting in producing the 7th HEVC Test Model (HM) software and text and editing the 7th HEVC specification Working Draft (WD7), review the results from interim Core Experiments (CEs), review technical input documents, establish the 8th draft of the HEVC specification and the 8th version of the HEVC Test Model (HM8), and plan a new set of Core Experiments (CEs) for further investigation of proposed technology.
1.4 Documents and document handling considerations
1.4.1 General

The documents of the JCT-VC meeting are listed in Annex A of this report. The documents can be found at http://phenix.it-sudparis.eu/jct/.

Registration timestamps, initial upload timestamps, and final upload timestamps are listed in Annex A of this report.

Document registration and upload times and dates listed in Annex A and in headings for documents in this report are in Paris/Geneva time. Dates mentioned for purposes of describing events at the meeting (rather than as contribution registration and upload times) follow the local time at the meeting facility.
Highlighting of recorded decisions in this report:

· Decisions made by the group that affect the normative content of the draft standard are identified in this report by prefixing the description of the decision with the string "Decision:".
· Decisions that affect the reference software but have no normative effect on the text are marked by the string "Decision (SW):".
· Decisions that fix a bug in the specification (an error, oversight, or messiness) are marked by the string "Decision (BF):".

· Decisions regarding things that correct the text to properly reflect the design intent, add supplemental remarks to the text, or clarify the text are marked by the string "Decision (Ed.):".
· Decisions regarding … simplification or improvement of design consistency are marked by the string "Decision (Simp.):".

· Decisions regarding complexity reduction (in terms of processing cycles, memory capacity, memory bandwidth, line buffers, number of contexts, number of context-coded bins, etc.) … "Decision (Compl.):"

This meeting report is based primarily on notes taken by the chairs and projected for real-time review by the participants during the meeting discussions. The preliminary notes were also circulated publicly by ftp during the meeting on a daily basis. Considering the high workload of this meeting and the large number of contributions, it should be understood by the reader that 1) some notes may appear in abbreviated form, 2) summaries of the content of contributions are often based on abstracts provided by contributing proponents without an intent to imply endorsement of the views expressed therein, and 3) the depth of discussion of the content of the various contributions in this report is not uniform. Generally, the report is written to include as much discussion of the contributions and discussions as is feasible in the interest of aiding study, although this approach may not result in the most polished output report.
1.4.2 Late and incomplete document considerations

The formal deadline for registering and uploading non-administrative contributions had been announced as Monday, 2 July 2012.
Non-administrative documents uploaded after 2359 hours in Paris/Geneva time Tuesday 03 July 2012 were considered "officially late".

Most documents in this category were CE reports or cross-verification reports, which are somewhat less problematic than late proposals for new action (and especially for new normative standardization action).

At this meeting, we again had a substantial amount of late document activity, but in general the early document deadline gave us a significantly better chance for thorough study of documents that were delivered in a timely fashion. The group strived to be conservative when discussing and considering the content of late documents, although no objections were raised regarding allowing some discussion in such cases.
All contribution documents with registration numbers JCTVC-J0371 to JCTVC-J0XXX were registered after the "officially late" deadline (and therefore were also uploaded late). However, some documents in the "J0370+" range include break-out activity reports that were generated during the meeting and are therefore considered report documents rather than late contributions.

In many cases, contributions were also revised after the initial version was uploaded. The contribution document archive website retains publicly-accessible prior versions in such cases. The timing of late document availability for contributions is generally noted in the section discussing each contribution in this report.
One suggestion to assist with this issue was to require the submitters of late contributions and late revisions to describe the characteristics of the late or revised (or missing) material at the beginning of discussion of the contribution. This was agreed to be a helpful approach to be followed at the meeting.

The following other technical proposal contributions were registered in time but were uploaded late:

· JCTVC-J0XXX (a technical proposal) [uploaded XX-XX]

· ...
The following other documents not proposing normative technical content were registered in time but uploaded late:

· JCTVC-J0XXX (a contribution ...)
· ...
The following cross-verification reports were uploaded late: JCTVC-J0XXX, ... .
The following document registrations were later cancelled or otherwise never provided or never discussed due to lack of availability or registration errors: JCTVC-J0XXX, ... .
Ad hoc group interim activity reports, CE summary results reports, break-out activity reports, and information documents containing the results of experiments requested during the meeting are not included in the above list, as these are considered administrative report documents to which the uploading deadline is not applied.
As a general policy, missing documents were not to be presented, and late documents (and substantial revisions) could only be presented when sufficient time for studying was given after the upload. Again, an exception is applied for AHG reports, CE summaries, and other such reports which can only be produced after the availability of other input documents. There were no objections raised by the group regarding presentation of late contributions, although there was some expression of annoyance and remarks on the difficulty of dealing with late contributions and late revisions.
It was remarked that documents that are substantially revised after the initial upload are also a problem, as this becomes confusing, interferes with study, and puts an extra burden on synchronization of the discussion. This is especially a problem in cases where the initial upload is clearly incomplete, and in cases where it is difficult to figure out what parts were changed in a revision. For document contributions, revision marking is very helpful to indicate what has been changed. Also, the "comments" field on the web site can be used to indicate what is different in a revision.

"Placeholder" contribution documents that were basically empty of content, with perhaps only a brief abstract and some expression of an intent to provide a more complete submission as a revision, were considered unacceptable and were rejected in the document management system, as has been agreed since the third meeting.

The initial uploads of the following contribution documents were rejected as "placeholders" without any significant content and were not corrected until after the upload deadline:

· JCTVC-J0XXX (a contribution of ... , corrected ...)
· ...
A few contributions had some problems relating to IPR declarations in the initial uploaded versions (missing declarations, declarations saying they were from the wrong companies, etc.). These issues were corrected by later uploaded versions in all cases (to the extent of the awareness of the chairs).
Some other errors were noticed in other initial document uploads (wrong document numbers in headers, etc.) which were generally sorted out in a reasonably timely fashion. The document web site contains an archive of each upload.

1.4.3 Measures to facilitate the consideration of contributions

It was agreed that, due to the continuingly high workload for this meeting, the group would try to rely more extensively on summary CE reports. For other contributions, it was agreed that generally presentations should not exceed 5 minutes to achieve a basic understanding of a proposal – with further review only if requested by the group. For cross-verification contributions, it was agreed that the group would ordinarily only review cross-checks for proposals that appear promising.

When considering cross-check contributions, it was agreed that, to the extent feasible, the following data should be collected:

· Subject (including document number).

· Whether common conditions were followed.

· Whether the results are complete.

· Whether the results match those reported by the contributor (within reasonable limits, such as minor compiler/platform differences).

· Whether the contributor studied the algorithm and software closely and has demonstrated adequate knowledge of the technology.

· Whether the contributor independently implemented the proposed technology feature, or at least compiled the software themselves.

· Any special comments and observations made by the cross-check contributor.

1.4.4 Outputs of the preceding meeting

The report documents of the previous meeting, particularly the meeting report JCTVC-I1000, the HEVC Test Model (HM) JCTVC-I1002, the Draft Specification JCTVC-I1003, and the Draft Disposition of Comments JCTVC-I1004 were approved. The HM reference software produced by the AHG on software development and HM software technical evaluation was also approved.
The group was asked to review the prior meeting report for finalization. The meeting report was later approved without modification.
All output documents of the previous meeting and the software had been made available in a reasonably timely fashion.

The chair asked if there were any issues regarding potential mismatches between perceived technical content prior to adoption and later integration efforts. It was also asked whether there was adequate clarity of precise description of the technology in the associated proposal contributions.

It was remarked that, in regard to software development efforts – for cases where "code cleanup" is a goal as well as integration of some intentional functional modification, it was emphasized that these two efforts should be conducted in separate integrations, so that it is possible to understand what is happening and to inspect the intentional functional modifications.
The need for establishing good communication with the software coordinators was also emphasized.

At previous meetings, it has previously been remarked that in some cases the software implementation of adopted proposals revealed that the description that had been the basis of the adoption apparently was not precise enough, so that the software unveiled details that were not known before (except possibly for CE participants who had studied the software). Also, there should be time to study combinations of different adopted tools with more detail prior to adoption.

CE descriptions need to be fully precise – this is intended as a method of enabling full study and testing of a specific technology.
Greater discipline in terms of what can be established as a CE may be an approach to helping with such issues. CEs should be more focused on testing just a few specific things, and the description should precisely define what is intended to be tested (available by the end of the meeting when the CE plan is approved).

It was noted that sometimes there is a problem of needing to look up other referenced documents, sometimes through multiple levels of linked references, to understand what technology is being discussed in a contribution – and that this often seems to happen with CE documents. It was emphasized that we need to have some reasonably understandable description, within a document, of what it is talking about.

Software study can be a useful and important element of adequate study; however, software availability is not a proper substitute for document clarity.

Software shared for CE purposes needs to be available with adequate time for study. Software of CEs should be available early, to enable close study by cross-checkers (not just provided shortly before the document upload deadline).
Issues of combinations between different features (e.g., different adopted features) also tend to sometimes arise in the work.
1.5 Attendance

The list of participants in the JCT-VC meeting can be found in Annex B of this report.

The meeting was open to those qualified to participate either in ITU-T WP3/16 or ISO/IEC JTC 1/ SC 29/ WG 11 (including experts who had been personally invited by the Chairs as permitted by ITU-T or ISO/IEC policies).

Participants had been reminded of the need to be properly qualified to attend. Those seeking further information regarding qualifications to attend future meetings may contact the Chairs.

1.6 Agenda

The agenda for the meeting was as follows:

· IPR policy reminder and declarations

· Contribution document allocation

· Reports of ad hoc group activities

· Reports of Core Experiment activities

· Review of results of previous meeting

· Consideration of contributions and communications on HEVC project guidance

· Consideration of HEVC technology proposal contributions

· Consideration of information contributions

· Coordination activities

· Future planning: Determination of next steps, discussion of working methods, communication practices, establishment of coordinated experiments, establishment of AHGs, meeting planning, refinement of expected standardization timeline, other planning issues

· Other business as appropriate for consideration

1.7 IPR policy reminder

Participants were reminded of the IPR policy established by the parent organizations of the JCT-VC and were referred to the parent body websites for further information. The IPR policy was summarized for the participants.

The ITU-T/ITU-R/ISO/IEC common patent policy shall apply. Participants were particularly reminded that contributions proposing normative technical content shall contain a non-binding informal notice of whether the submitter may have patent rights that would be necessary for implementation of the resulting standard. The notice shall indicate the category of anticipated licensing terms according to the ITU-T/ITU-R/ISO/IEC patent statement and licensing declaration form.
This obligation is supplemental to, and does not replace, any existing obligations of parties to submit formal IPR declarations to ITU-T/ITU-R/ISO/IEC.

Participants were also reminded of the need to formally report patent rights to the top-level parent bodies (using the common reporting form found on the database listed below) and to make verbal and/or document IPR reports within the JCT-VC as necessary in the event that they are aware of unreported patents that are essential to implementation of a standard or of a draft standard under development.

Some relevant links for organizational and IPR policy information are provided below:

· http://www.itu.int/ITU-T/ipr/index.html (common patent policy for ITU-T, ITU-R, ISO, and IEC, and guidelines and forms for formal reporting to the parent bodies)

· http://ftp3.itu.int/av-arch/jctvc-site (JCT-VC contribution templates)

· http://www.itu.int/ITU-T/studygroups/com16/jct-vc/index.html (JCT-VC general information and founding charter)

· http://www.itu.int/ITU-T/dbase/patent/index.html (ITU-T IPR database)

· http://www.itscj.ipsj.or.jp/sc29/29w7proc.htm (JTC 1/ SC 29 Procedures)

It is noted that the ITU TSB director's AHG on IPR had issued a clarification of the IPR reporting process for ITU-T standards, as follows, per SG 16 TD 327 (GEN/16):

"TSB has reported to the TSB Director’s IPR Ad Hoc Group that they are receiving Patent Statement and Licensing Declaration forms regarding technology submitted in Contributions that may not yet be incorporated in a draft new or revised Recommendation. The IPR Ad Hoc Group observes that, while disclosure of patent information is strongly encouraged as early as possible, the premature submission of Patent Statement and Licensing Declaration forms is not an appropriate tool for such purpose.

In cases where a contributor wishes to disclose patents related to technology in Contributions, this can be done in the Contributions themselves, or informed verbally or otherwise in written form to the technical group (e.g. a Rapporteur’s group), disclosure which should then be duly noted in the meeting report for future reference and record keeping.

It should be noted that the TSB may not be able to meaningfully classify Patent Statement and Licensing Declaration forms for technology in Contributions, since sometimes there are no means to identify the exact work item to which the disclosure applies, or there is no way to ascertain whether the proposal in a Contribution would be adopted into a draft Recommendation.

Therefore, patent holders should submit the Patent Statement and Licensing Declaration form at the time the patent holder believes that the patent is essential to the implementation of a draft or approved Recommendation."
The chairs invited participants to make any necessary verbal reports of previously-unreported IPR in draft standards under preparation, and opened the floor for such reports: No such verbal reports were made.
1.8 Software copyright disclaimer header reminder

It was noted that, as had been agreed at the 5th meeting of the JCT-VC and approved by both parent bodies at their collocated meetings at that time, the HEVC reference software copyright license header language is the BSD license with preceding sentence declaring that contributor or third party rights are not granted, as recorded in N10791 of the 89th meeting of ISO/IEC JTC 1/ SC 29/ WG 11. Both ITU and ISO/IEC will be identified in the <OWNER> and <ORGANIZATION> tags in the header. This software is used in the process of designing the new HEVC standard and for evaluating proposals for technology to be included in this design. Additionally, after development of the coding technology, the software will be published by ITU-T and ISO/IEC as an example implementation of the HEVC standard and for use as the basis of products to promote adoption of the technology.

Different copyright statements shall not be committed to the committee software repository (in the absence of subsequent review and approval of any such actions). As noted previously, it must be further understood that any initially-adopted such copyright header statement language could further change in response to new information and guidance on the subject in the future.
1.9 Communication practices

The documents for the meeting can be found at http://phenix.it-sudparis.eu/jct/. For the first two JCT-VC meetings, the JCT-VC documents had been made available at http://ftp3.itu.int/av-arch/jctvc-site, and documents for the first two JCT-VC meetings remain archived there. That site was also used for distribution of the contribution document template and circulation of drafts of this meeting report.
JCT-VC email lists are managed through the site http://mailman.rwth-aachen.de/mailman/options/jct-vc, and to send email to the reflector, the email address is jct-vc@lists.rwth-aachen.de. Only members of the reflector can send email to the list. However, membership of the reflector is not limited to qualified JCT-VC participants.
It was emphasized that reflector subscriptions and email sent to the reflector must use their real names when subscribing and sending messages and must respond to inquiries regarding their type of interest in the work.

It was emphasized that usually discussions concerning CEs and AHGs should be performed using the reflector. CE internal discussions should primarily be concerned with organizational issues. Substantial technical issues that are not reflected by the original CE plan should be openly discussed on the reflector. Any new developments that are result of private communication cannot be considered to be the result of the CE.
For the case of CE documents and AHG reports, email addresses of participants and contributors may be obscured or absent (and will be on request), although these will be available (in human readable format – possibly with some "obscurification") for primary CE coordinators and AHG chairs.

1.10 Terminology

Some terminology used in this report is explained below:

· AHG: Ad hoc group.
· AI: All-intra.

· AIF: Adaptive interpolation filtering.

· AIS: Adaptive intra smoothing.

· ALF: Adaptive loop filter.
· AMP: Asymmetric motion partitioning.

· AMVP: Adaptive motion vector prediction.

· AMVR: Adaptive motion vector resolution.
· APS: Adaptation parameter set.

· ARC: Adaptive resolution coding.

· AU: Access unit.

· AUD: Access unit delimiter.

· AVC: Advanced video coding – the video coding standard formally published as ITU-T Recommendation H.264 and ISO/IEC 14496-10.

· BA: Block adaptive.

· BD: Bjøntegaard-delta – a method for measuring percentage bit rate savings at equal PSNR or decibels of PSNR benefit at equal bit rate (e.g., as described in document VCEG-M33 of April 2001).

· BoG: Break-out group.

· BR: Bit rate.

· CABAC: Context-adaptive binary arithmetic coding.

· CBF: Coded block flag(s).

· CD: Committee draft – the first formal ballot stage of the approval process in ISO/IEC.

· CE: Core experiment – a coordinated experiment conducted after the 3rd or subsequent JCT-VC meeting and approved to be considered a CE by the group.

· Consent: A step taken in ITU-T to formally consider a text as a candidate for final approval (the primary stage of the ITU-T "alternative approval process").

· CTC: Common test conditions.

· CVS: Coded video sequence.

· DCT: Discrete cosine transform (sometimes used loosely to refer to other transforms with conceptually similar characteristics).

· DCTIF: DCT-derived interpolation filter.

· DIS: Draft international standard – the second formal ballot stage of the approval process in ISO/IEC.

· DF: Deblocking filter.

· DT: Decoding time.

· EPB: Emulation prevention byte (as in the emulation_prevention_byte syntax element).

· ET: Encoding time.

· GPB: Generalized P/B – a not-particularly-well-chosen name for B pictures in which the two reference picture lists are identical.

· HE: High efficiency – a set of coding capabilities designed for enhanced compression performance (contrast with LC). Often loosely associated with RA.
· HEVC: High Efficiency Video Coding – the video coding standardization initiative under way in the JCT-VC.

· HLS: High-level syntax.

· HM: HEVC Test Model – a video coding design containing selected coding tools that constitutes our draft standard design – now also used especially in reference to the (non-normative) encoder algorithms (see WD and TM).
· IBDI: Internal bit-depth increase – a technique by which lower bit depth (8 bits per sample) source video is encoded using higher bit depth signal processing, ordinarily including higher bit depth reference picture storage (ordinarily 12 bits per sample).

· IPCM: Intra pulse-code modulation (similar in spirit to IPCM in AVC).

· JM: Joint model – the primary software codebase that has been developed for the AVC standard.

· JSVM: Joint scalable video model – another software codebase that has been developed for the AVC standard, which includes support for scalable video coding extensions.

· LB or LDB: Low-delay B – the variant of the LD conditions that uses B pictures.

· LC: Low complexity – a set of coding capabilities designed for reduced implementation complexity (contrast with HE). Often loosely associated with LD.
· LD: Low delay – one of two sets of coding conditions designed to enable interactive real-time communication, with less emphasis on ease of random access (contrast with RA). Often loosely associated with LC. Typically refers to LB, although also applies to LP.
· LM: Linear model.

· LP or LDP: Low-delay P – the variant of the LD conditions that uses P frames.

· LUT: Look-up table.

· MANE: Media-aware network elements.

· MC: Motion compensation.
· MPEG: Moving picture experts group (WG 11, the parent body working group in ISO/IEC JTC 1/ SC 29, one of the two parent bodies of the JCT-VC).

· MV: Motion vector.
· NAL: Network abstraction layer (as in AVC).

· NB: National body (usually used in reference to NBs of the WG 11 parent body).
· NSQT: Non-square quadtree.

· NUT: NAL unit type (as in AVC).

· OBMC: Overlapped block motion compensation.

· PCP: Parallelization of context processing.
· PIPE: Probability interval partitioning entropy coding (roughly synonymous with V2V for most discussion purposes, although the term PIPE tends to be more closely associated with proposals from Fraunhofer HHI while the term V2V tends to be more closely associated with proposals from RIM).
· POC: Picture order count.

· PPS: Picture parameter set (as in AVC).

· QM: Quantization matrix (as in AVC).

· QP: Quantization parameter (as in AVC, sometimes confused with quantization step size).

· QT: Quadtree.
· RA: Random access – a set of coding conditions designed to enable relatively-frequent random access points in the coded video data, with less emphasis on minimization of delay (contrast with LD). Often loosely associated with HE.
· R-D: Rate-distortion.

· RDO: Rate-distortion optimization.
· RDOQ: Rate-distortion optimized quantization.

· ROT: Rotation operation for low-frequency transform coefficients.

· RQT: Residual quadtree.
· RRU: Reduced-resolution update (e.g. as in H.263 Annex Q).

· RVM: Rate variation measure.

· SAO: Sample-adaptive offset.
· SDIP: Short-distance intra prediction.
· SEI: Supplemental enhancement information (as in AVC).

· SD: Slice data; alternatively, standard-definition.

· SH: Slice header.

· SPS: Sequence parameter set (as in AVC).

· TE: Tool Experiment – a coordinated experiment conducted between the 1st and 2nd or 2nd and 3rd JCT-VC meeting.
· TM: Test Model – a video coding design containing selected coding tools; as contrasted with the TMuC, see HM.
· TMuC: Test Model under Consideration – a video coding design containing selected proposed coding tools that are under study by the JCT-VC for potential inclusion in the HEVC standard.
· Unit types:

· CTB: code tree block (synonymous with LCU or TB).

· CU: coding unit.
· LCU: (formerly LCTU) largest coding unit (synonymous with CTB or TB).
· PU: prediction unit, with four shape possibilities.
· 2Nx2N: having the full width and height of the CU.

· 2NxN: having two areas that each have the full width and half the height of the CU.

· Nx2N: having two areas that each have half the width and the full height of the CU.

· NxN: having four areas that each have half the width and half the height of the CU.

· TB: tree block (synonymous with LCU – LCU seems preferred).

· TU: transform unit.
· V2V: variable-length to variable-length prefix coding (roughly synonymous with PIPE for most discussion purposes, although the term PIPE tends to be more closely associated with proposals from Fraunhofer HHI while the term V2V tends to be more closely associated with proposals from RIM).
· VCEG: Visual coding experts group (ITU-T Q.6/16, the relevant rapporteur group in ITU-T WP3/16, which is one of the two parent bodies of the JCT-VC).

· WD: Working draft – the draft HEVC standard corresponding to the HM.

· WG: Working group (usually used in reference to WG 11, a.k.a. MPEG).

1.11 Liaison activity

The JCT-VC did not send or receive formal liaison communications at this meeting.

1.12 Opening remarks

No particular non-routine opening remarks were recorded.
1.13 Scheduling of discussions

Scheduling: Generally 0800 – 2200

Fri: 1830+ Plenary, Opening and AHG report review

Sat: Two tracks + BOG all day

Sun: Started in two tracks, One track + BOG after 1800

Monday: Track B 0800-1200, not meet 1200 – 1800 (SG 16 opening plenary), return 1800 for two tracks + BOG
Tues: Not meet before 1100, Joint discussion at Crowne Plaza 1430, return 1700 (one track+BO)

Wed: Not meet after 1800

Thu: One or more tracks until 1800, Not more than one track + BO after 1800

Fri: One track + BO

Sat / Sun: Open
Mon: End by 1800.

1.14 Contribution topic overview

The approximate subject categories and quantity of contributions per category for the meeting were summarized and categorized into "tracks" (A, B, or P) for "parallel session A", "parallel session B", or "Plenary" review, as follows. Discussions on topics categorized as "Track A" were primarily chaired by Gary Sullivan, and discussions on topic categorized as "Track B" were primarily chaired by Jens-Rainer Ohm.
· AHG reports (14) Track P (section 2)
· Project development, status, and guidance (3) Track P (section 3 and section 5.1)
· CE1: Intra transform mode dependency simplifications (8) Track B (section 4.1)
· 
· 
· 
· Clarifications and bug fix issues (4) Track P (section 5.1)
· HM settings and common test conditions (0) Track P (section 5.3)
· HM coding performance (2) Track P (section 5.4)

· Profile/level definitions (16) Track P (section 5.5)

· Source video test material (1) Track P (section 5.6)
· Functionalities (11) Track A (section 5.7) 
· Deblocking filter (16) Track B (section 5.8)

· Non-deblocking loop filters (68) Track B (section 5.9)
· Block structures and partitioning (8) Track B (section 5.10)
· 
· Motion and mode coding (36) Track B (section 5.11)
· High-level syntax and tile/slice structures (108) Track A (section 5.12)
· Quantization (14) Track B (section 5.13)
· Entropy coding (4) Track B (section 5.14) 
· Transform coefficient coding (47) Track B (section 5.15) 
· Intra prediction and mode coding (7) Track B (section 5.16) 
· Transforms (3) Track B (section 5.17)
· Memory bandwidth reduction (6) Track A (section 5.18)
· Alternative coding modes (41) Track A (section 5.19)

· Non-normative: Encoder optimization, post filtering (5) Track A (section 5.20)
NOTE – The number of contributions noted in each category, as shown in parenthesis above, may not be 100% precise.

Overall approximate contribution allocations: Track P: 40; Track A: 171; Track B: 211.
Regarding CE, decide about subjective viewing later.
2 AHG reports

The activities of ad hoc groups that had been established at the prior meeting are discussed in this section.

AHG1

AHG2

AHG3

JCTVC-J0004 JCT-VC AHG report: High-level parallelism (AHG4) [M. Horowitz (eBrisk), M. Coban (Qualcomm), F. Henry (Orange Labs), K. Kazui (Fujitsu), A. Segall (Sharp Labs), W. Wan (Broadcom), S. Wenger (Vidyo), M. Zhou (TI)]
AHG5

AHG6

JCTVC-J0007 JCTVC AHG Report: Memory bandwidth restrictions in motion compensation (AHG7) [T. Suzuki (chair), W. Wan, M. Zhou (vice-chairs)] [miss]
AHG8

AHG9

AHG10

JCTVC-J0011 JCT-VC AHG report: Lossless Coding (AHG11) [Wen Gao (chair), Keiichi Chono, Felix Henry, Jizheng Xu, Minhua Zhou, Pankaj Topiwala (vice chairs)] [miss]
AHG12

AHG13

JCTVC-J0014 JCTVC AHG Report: Study on HEVC conformance requirements (AHG14) [T. Suzuki, W. Wan] [miss]

3 Project development, status, and guidance
3.1 Conformance test set development

JCTVC-J0291 Instructive (and sometimes evil) conformance bitstreams [C. Fogg (Harmonic), A. Wells (Ambarella)]
3.2 Draft text specification improvements [the right place for this?]
4 Core experiments

4.1 CE1: Intra transform mode dependency simplifications
4.1.1 Summary

JCTVC-J0021 CE1: Summary report of Core Experiment on intra transform mode dependency simplifications [K. Ugur, A. Saxena (CE coordinators)]

4.1.2 Contributions

JCTVC-J0030 CE1: Cross-verification of Intra transform mode dependency simplifications (JCTVC-J0021) [R. Cohen (MERL)]

JCTVC-J0034 CE1: Cross-check of Intra transform mode dependency simplifications  [A. Saxena, E. Alshina, F. Fernandes (Samsung)]

JCTVC-J0035 CE1: Nokia’s results on intra transform mode dependency simplifications [K. Ugur, O. Bici (Nokia)]

JCTVC-J0276 CE1: Crosscheck of Nokia’s results on intra transform mode dependency simplifications (JCTVC-J0035) for low QPs [R. Joshi (Qualcomm)]
JCTVC-J0129 CE1: Cross-check of mode-dependent transform simplifications [C. Yeo, Y. H. Tan (I2R)]

JCTVC-J0388 Cross-check of simplification 3 of JCTVC-J0129 [K. Ugur (Nokia)] [late]
JCTVC-J0243 CE1: Cross-check of intra transform mode dependency simplifications [J. Xu (Microsoft)]
5 Non-CE Technical Contributions

5.1 HEVC Standard Development

JCTVC-J0292 Suggested figures for HEVC specification [C. Fogg (Harmonic)]
JCTVC-J0293 Lumpy Intra frames in HEVC [C. Fogg (Harmonic)]

5.2 Clarification and Bug Fix Issues

JCTVC-J0335 Explicit Specification of Bounds on Syntax Elements [B. Heng, T. Hellman, W. Wan (Broadcom)]
JCTVC-J0336 Clarification of the semantics of no_residual_data_flag [Z. Yang, P. Chen, W. Wan (Broadcom)]
JCTVC-J0337 Fix for ALF Padding Process [P. Chen, W. Wan (Broadcom)]

JCTVC-J0427 Crosscheck of JCTVC-J0337: Fix for ALF Padding Process [M. Budagavi (TI)] [late]
5.3 HM settings and common test conditions

No contributions were noted to be specific to this subject area.

5.4 HM coding performance

JCTVC-J0128 On software complexity: decoding 720p content on a tablet [F. Bossen (DOCOMO Innovations)]

JCTVC-J0236 Comparison of Compression Performance of HEVC Draft 7 with AVC High Profile [J. Xu (Microsoft)]
5.5 Profile/level definitions (for version 1 of HEVC)
5.5.1 NB comments

JCTVC-J0437 UKNB Comment on HEVC Profiles
[UK National Body] [late]

5.5.2 Main Profile

JCTVC-J0125 On profiling [Y.-K. Wang, H. Reddy (Qualcomm), A. Luthra (Motorola), L. Winger (Magnum)]
JCTVC-J0151 Study on HEVC profiles and levels [T. Suzuki, M. Haque, A. Tabatabai (Sony)]
JCTVC-J0264 Dependent slices support in HEVC main profile [T. Schierl, V. George, A. Henkel, D. Marpe (HHI)]

JCTVC-J0289 On parallel partitions in profiles [A. Wells (Ambarella), C. Fogg (Harmonic)]

JCTVC-J0307 Inclusion of adaptive loop filtering (ALF) in Main profile of the HEVC standard [T. Yamakage (Toshiba), Y.-W. Huang (MediaTek), I. S. Chong (Qualcomm)]

JCTVC-J0330 Inclusion of ALF in Main profile and additional test results [T. Ikai, Y. Yasugi, T. Yamamoto, T. Tsukuba, T. Aono (Sharp
JCTVC-J0338 Specification of Parallelization Tools in HEVC Version 1 [W. Wan, T. Hellman (Broadcom)]

JCTVC-J0282 AHG4: On mandatory parallelism [S. Worrall, A. Wise (Aspex), J. Viéron (ATEME), P. Andrivon, P. Bordes (Technicolor)]

JCTVC-J0284 Tiles and Wavefront Parallel Processing Restrictions For The Main Profile [S. Worrall, A. Wise]

JCTVC-J0147 Subjective evaluation on ALF [J. Takiue, T.K. Tan, A. Fujibayashi, Y. Suzuki (NTT DOCOMO)]
5.5.3 Levels

JCTVC-J0056 Additional level for coding high resolution pictures [K. Ugur, J. Lainema, M. Hannuksela (Nokia)]


JCTVC-J0154 Proposal for definition of levels in HEVC [Mukta Kar, Arianne Hinds, Yasser Syed, Arturo Rodriguez, Wade Wan, Ajay Luthra, Lowell Winger, Clint Sheridan, Paul Haskell]

JCTVC-J0334 Adding a Level Restriction on Coding Tree Block Size [W. Wan, T. Hellman (Broadcom)]

5.5.4 Beyond Main Profile

JCTVC-J0037 On still picture profile [K. Ugur, J. Lainema, M. Hannuksela (Nokia)]

JCTVC-J0152 Proposals on HEVC professional extensions [T. Suzuki, K. Sharman, N. Saunders, A. Tabatabai (Sony)]
5.6 Source video test material
JCTVC-J0197 4:4:4 test sequence [K. Sugimoto (Mitsubishi)] [late]
5.7 Functionalities
5.7.1 Colour component sampling and higher bit-depth
JCTVC-J0078 AHG12: Non-4:2:0 formats syntax modifications [P. Andrivon, P. Bordes (Technicolor)]

JCTVC-J0079 AHG12: On beyond 8 bit-depth support in HEVC [P. Andrivon, P. Bordes (Technicolor)]

JCTVC-J0127 Integer Color Transforms and Resampling Filters for HEVC Applications [W. Dai, M. Krishnan, P. Topiwala (FastVDO)]

JCTVC-J0191 Extension of HM7 to Support Additional Chroma Formats [P. Silcock, K. Sharman, N. Saunders, J. Gamei (Sony)]
JCTVC-J0233 Syntax and semantics of Dual-coder Mixed Chroma-sampling-rate (DMC) coding for 4:4:4 screen content [Tao Lin, Peijun Zhang, Shuhui Wang, Kailun Zhou, Xianyi Chen]
JCTVC-J0352 BD-rate performance vs. dictionary size and hash-table memory size in Dual-coder Mixed Chroma-sampling-rate (DMC) coding for 4:4:4 screen content [Peijun Zhang, Tao Lin, Xianyi Chen, Shuhui Wang, Kailun Zhou] [late]

JCTVC-J0353 R-D cost based effectiveness analysis of Dual-coder Mixed Chroma-sampling-rate (DMC) coding for 4:4:4 screen content [Xianyi Chen, Tao Lin, Peijun Zhang, Shuhui Wang, Kailun Zhou] [late]

JCTVC-J0357 AHG12: 4:2:2/4:4:4 chroma format extension for HEVC Version 2 [K. Kawamura, T. Yoshino, S. Naito (KDDI Corp.)]

JCTVC-J0358 Chroma intra prediction based on residual luma samples in 4:2:2 chroma format [K. Kawamura, T. Yoshino, H. Kato, S. Naito (KDDI Corp.)]

5.7.2 Interlaced
JCTVC-J0258 Interlaced coding performance and Chroma consideration [Jérôme Viéron, Pierre Larbier, Jean-Marc Thiesse (ATEME)]

5.8 Deblocking filter

JCTVC-J0066 On Cross-Slice Deblocking Edge Ordering [P. Kapsenberg (Intel)]
JCTVC-J0090 AHG6: Transform Dependent Deblocking [G. Van der Auwera, R. Joshi, M. Karczewicz (Qualcomm)]
JCTVC-J0418 AHG6: Cross-check of JCTVC-J0090 Transform Dependent Deblocking Strength [Shuo Lu (Sony)] [late] [miss]

JCTVC-J0091 AHG6: Chroma QP Offset and Deblocking [G. Van der Auwera, M. Karczewicz (Qualcomm)]
JCTVC-J0372 Cross-check of JCTVC-J0091 on Chroma QP offset and deblocking filter [J. Xu (Sony)] [late] [miss]

JCTVC-J0096 Suppression of blocking artifacts at 32x32 transform boundaries [D.-K. Kwon, M. Budagavi (TI)]
JCTVC-J0403 AHG6: Cross-check of JCTVC-J0096 Suppression of blocking artifacts at 32x32 transform boundaries [S. Lu, O. Nakagami (Sony)] [late]

JCTVC-J0445 Cross check of TI’s suppression of blocking artifacts at 32x32 transform boundaries [I. S. Chong, M. Karczewicz (Qualcomm)] [late] [miss]
JCTVC-J0181 AHG6: On deblocking filter parameters [S. Lu, O. Nakagami, M. Ikeda, T. Suzuki (Sony)]

JCTVC-J0409 Crosscheck of JCTVC-J0181: AHG6: On deblocking filter parameters [D.-K. Kwon (TI)] [late]

JCTVC-J0186 On Deblocking Filter and DC Component of Quantization Matrices [K Sato (Sony)]
JCTVC-J0419 Crosscheck report of On Deblocking Filter and DC Component of Quantization Matrices (JCTVC-J0186) [M. Shima (Canon)] [late] [miss]

JCTVC-J0211 On the reference picture comparison for boundary strength [J. Kim, Hendry, B. Jeon (LG)]

JCTVC-J0398 AHG6: Crosscheck of the reference picture comparison for boundary strength in JCTVC-J0211 [T.-D. Chuang, Y.-W. Huang (MediaTek)] [late] [miss]

JCTVC-J0286 AHG6: Adaptive deblocking filtering [A. Norkin (Ericsson)] [late] [miss]

JCTVC-J0343 Use of Chroma QP offsets in Deblocking [S. Kanumuri, G. J. Sullivan (Microsoft)]

5.9 Non-deblocking loop filters

5.9.1 
5.9.2 Adaptive loop filter

JCTVC-J0036 ALF coefficient coding with a single k-table [K. Ugur (Nokia)]

JCTVC-J0048 AHG6: ALF with non-normative encoder-only improvements [C.-Y. Chen, C.-Y. Tsai, C.-M. Fu, Y.-W. Huang, S. Lei (MediaTek), T. Yamakage, T. Itoh, T. Chujoh (Toshiba), I. S. Chong, M. Karczewicz (Qualcomm)]

JCTVC-J0253 AHG6: Cross-check for non-normative ALF improvements (JCTVC-J0048) [S. Esenlik, M. Narroschke (Panasonic)]

JCTVC-J0390 AHG6: Further cleanups and simplifications for the ALF in JCTVC-J0048 [C.-Y. Chen, C.-Y. Tsai, C.-M. Fu, Y.-W. Huang, S. Lei (MediaTek), T. Yamakage, T. Itoh, T. Chujoh (Toshiba), I. S. Chong, M. Karczewicz (Qualcomm)] [late]
JCTVC-J0440 Crosscheck of JCTVC-J0390: AHG6: Further cleanups and simplifications of the ALF in JCTVC-J0048 [D.-K. Kwon, M. Budagavi (TI)] [late] [miss]

JCTVC-J0049 AHG6: Comparison between ALF and bi-prediction MC [C.-Y. Chen, C.-Y. Tsai, Y.-C. Chang, C.-Y. Cheng, Y.-W. Huang, S. Lei (MediaTek)]
JCTVC-J0050 AHG6: ALF with modified padding process [C.-Y. Tsai, C.-Y. Chen, Y.-W. Huang, S. Lei (MediaTek)]
JCTVC-J0325 Crosscheck of J0050: AHG6: ALF with modified padding process [M. Budagavi (TI)] [late]
JCTVC-J0144 AHG6: Hue/saturation-based chroma ALF design and LCU-based on/off control by encoder [T. Yamakage, T. Itoh, Takeshi Chujoh (Toshiba), C.-Y. Chen, C.-Y. Tsai, C.-M. Fu, Y.-W. Huang, S. Lei (MediaTek), I. S. Chong, M. Karczewicz (Qualcomm)]
JCTVC-J0266 AHG6: Modification to loop filtering across slice boundaries [S. Esenlik, M. Narroschke, T. Wedi (Panasonic)]
JCTVC-J0448 AHG6: Cross check of Modification to loop filtering across slice boundaries (JCTVC-J0266) [T. Ikai (Sharp)] [late] [miss]

JCTVC-J0288 On Loop Filter Disabling [G. Van der Auwera, R. Joshi, Y.-K. Wang, M. Karczewicz (Qualcomm)]

JCTVC-J0320 Multicore-friendly ALF luma region coding [M. Tikekar, M. Budagavi, V. Sze (TI)]

JCTVC-J0399 AHG6: Crosscheck of multicore-friendly ALF luma region coding in JCTVC-J0320 [C.-Y. Tsai, Y.-W. Huang (MediaTek)] [late]

JCTVC-J0346 Unifying ALF coefficient coding with coeff_abs_level_remaining coding [J. Lou, Y. Yu, L. Wang (Motorola Mobility)]

JCTVC-J0434 Cross-check for J0346 on Unifying ALF coefficient coding with coeff_abs_level_remaining coding [Zhan Ma, Felix C. A. Fernandes (Samsung)] [late] [miss]

5.9.3 Sample adaptive offset
JCTVC-J0031 Unification of band and edge offsets with respect to sign for SAO [K. Andersson, P. Wennersten, R. Sjöberg (Ericsson)]

JCTVC-J0041 AHG5/AHG6: On reducing context models for SAO merge syntax [E. Alshina, A. Alshin, J.H. Park, (Samsung), C.-M. Fu, Y.-W. Huang, S. Lei (MediaTek)]

JCTVC-J0323 AHG5/AHG6: Cross check report of reducing context models for SAO merge syntax (JCTVC-J0041) [I. S. Chong, M. Karczewicz (Qualcomm)] [late]
JCTVC-J0043 AhG5: On bypass coding for SAO syntax elements [E. Alshina, A. Alshin, J.H. Park (Samsung)]
JCTVC-J0044 Encoder modification for SAO [E. Alshina, A. Alshin, J.H.Park, (Samsung)]

JCTVC-J0045 AhG6: On SAO type sharing between U and V components [E. Alshina, A. Alshin, J.H. Park, (Samsung), G. Laroche, C. Gisquet, P. Onno, (Canon)]
JCTVC-J0046 AHG6: On left band position coding in SAO [E. Alshina, A. Alshin, J.H. Park, (Samsung)]

JCTVC-J0054 AhG6: Bypass bins grouping in SAO [J. Sole, I.S. Chong, M. Karczewicz (Qualcomm)]

JCTVC-J0392 AHG6: Crosscheck of SAO bypass bins grouping in SAO in JCTVC-J0054 [C.-M. Fu, Y.-W. Huang (MediaTek)] [late] [miss]
JCTVC-J0062 SAO CABAC Context Initialisation to Reduce Parallel Encoding Losses [G. Clare, F. Henry (Orange Labs)]


JCTVC-J0401 Crosscheck of SAO CABAC Context Initialisation in JCTVC-J0062 [Hendry, B. Jeon (LG)] [late] [miss]

JCTVC-J0065 AhG5/AhG6: On SAO type index coding [Y. H. Tan, C. Yeo (I2R)]
JCTVC-J0349 AHG5/AHG6: Cross-verification of JCTVC-J0065 on SAO type index coding [K. Chono, K. Tokumitsu (NEC)] [late]
JCTVC-J0087 AHG6: Independent luma and chroma SAO on/off control at slice level [M. Zhou (TI)]

JCTVC-J0051 AHG6: Crosscheck of independent luma and chroma SAO on/off control at slice level in JCTVC-J0087 [C.-M. Fu, Y.-W. Huang (MediaTek)]
JCTVC-J0097 Evaluation of picture-based SAO optimization in HM-7.0 [D.-K. Kwon, W.-S. Kim (TI)]
JCTVC-J0103 AHG6: Decoupling SAO LCU on/off from SAO type  [I. S. Chong, M. Karczewicz (Qualcomm), C.-W. Hsu, C.-M. Fu, T.-D. Chuang, Y.-W. Huang, S. Lei (MediaTek)]
JCTVC-J0450 AhG6: Cross-check for decoupling SAO LCU on/off from SAO type (JCTVC-J0103) [E. Alshina (Samsung)] [late] [miss]

JCTVC-J0104 AHG6/AHG5: Fix and simplification for SAO type index [I. S. Chong, J. Sole, M. Karczewicz (Qualcomm), C.-M. Fu, Y.-W. Huang, S. Lei (MediaTek)]
JCTVC-J0449 AhG5/6: Cross-check for SAO type coding using truncated unary and by-pass CABAC mode (JCTVC-J0104) [E.Alshina (Samsung)] [late] [miss]

JCTVC-J0106 AHG6/AHG5: SAO offset coding [I. S. Chong, J. Sole, M. Karczewicz (Qualcomm)]
JCTVC-J0387 AHG6/AHG5: Cross-check of JCTVC-J0106 (SAO offset coding) [T. Yamakage, T. Itoh (TOSHIBA)] [late]
JCTVC-J0132 AHG6: SAO One Unit Parameter Signalling [Y. Chiu, W. Zhang, L. Xu, Y. Han, Z. Deng, X. Cai (Intel)]

JCTVC-J0139 AhG6: SAO Parameter Estimation Using Non-deblocked Pixels [W.-S. Kim (TI)]
JCTVC-J0391 AHG6: Crosscheck of SAO parameter estimation using non-deblocked pixels in JCTVC-J0139 [C.-M. Fu, Y.-W. Huang (MediaTek)] [late] [miss]
JCTVC-J0140 AhG6: SAO Complexity Reduction with SAO LCU Flag Coding [W.-S. Kim, D.-K. Kwon (TI)]
JCTVC-J0324 AhG6: Cross check report of SAO Complexity Reduction with SAO LCU Flag Coding (JCTVC-J0140) [I. S. Chong, M. Karczewicz (Qualcomm)] [late]
JCTVC-J0141 AhG6: SAO Offset Bypass Coding [W.-S. Kim, M. Budagavi, V. Sze (TI)]
JCTVC-J0148 AHG5: Bypass coding for SAO syntax elements [T. Matsunobu, K. Terada, H. Sasai, T. Nishi (Panasonic)]
JCTVC-J0350 AHG5/AHG6: Cross-verification of JCTVC-J0148 on bypass coding for SAO syntax elements [K. Chono, K. Tokumitsu (NEC)] [late]
JCTVC-J0172 Cross-check of J0031 on SAO signs from Ericsson [P. Onno, G. Laroche, T. Poirier (Canon)] [late] [miss]
JCTVC-J0173 Cross-check of J0044 on SAO encoder modification from Samsung [G. Laroche, T. Poirier, P. Onno (Canon)] [late] [miss]

JCTVC-J0178 AHG5: On SAO syntax elements coding [C. Rosewarne, V. Kolesnikov, M. Maeda (Canon)]
JCTVC-J0406 Cross-check of SAO syntax elements coding (JCTVC-J0178) [J. Sole (Qualcomm)] [late]

JCTVC-J0179 On sao_merge_left_flag for effective Mx1 CTB coding [T. Ikai, T. Yamamoto, Y. Tasugi (Sharp)]

JCTVC-J0371 Cross-check of JCTVC-J0179 on sao_merge_left_flag for effective Mx1 CTB coding [J. Xu (Sony)] [late] [miss]

JCTVC-J0192 AHG6: Crosscheck of evaluation of picture-based SAO optimization in HM-7.0 in JCTVC-J0097 [C.-M. Fu, Y.-W. Huang (MediaTek)]
JCTVC-J0193 AHG5: Crosscheck of bypass coding for SAO syntax elements in JCTVC-J0043 [C.-M. Fu, Y.-W. Huang (MediaTek)]
JCTVC-J0207 Improved Type Coding for SAO [Sangoh Jeong, Seungwook Park, Byeongmoon Jeon (LGE)] [late]
JCTVC-J0394 Crosscheck of J0207: Improved type coding for SAO [D.-K. Kwon (TI)] [late]
JCTVC-J0213 AHG6: A threshold for SAO edge offset [T. Sugio, T. Matsunobu, T. Nishi (Panasonic)]

JCTVC-J0365 Cross-check of Threshold for SAO Edge Offset in JCTVC-J0213 [W.-S. Kim (TI)] [late]
JCTVC-J0268 AHG6: On SAO signalling [J. Xu, A. Tabatabai (Sony)]
JCTVC-J0374 AHG6: Cross-check of JCTVC-J0268: on SAO signalling [Koohyar Minoo (Motorola)] [late] [miss]

JCTVC-J0269 SAO on/off flag coding [J. Xu, A. Tabatabai (Sony)]
JCTVC-J0296 Cross-check of SAO on/off flags coding in JCTVC-J0269 [W.-S. Kim, D.-K. Kwon (TI)] [late]
JCTVC-J0316 New initialization value for SAO merge signals [I. S. Chong, L. Guo, M. Karczewicz (Qualcomm)]
JCTVC-J0317 Cross-Check of proposal J0141 of TI (AhG6: SAO Offset Bypass Coding) [C. Kim (Samsung)] [late] [miss]

JCTVC-J0347 AHG6/AHG5: Simplified SAO coding [I. S. Chong, J. Sole, M. Karczewicz (Qualcomm)]

JCTVC-J0422 Cross-check of AHG6/AHG5: Simplified SAO coding (J0347) by Qualcomm and Mediatek [C. Rosewarne, M. Maeda (Canon)] [late] [miss]

JCTVC-J0355 AHG5, AHG6: Coding of SAO merge left and merge up flags [Koohyar Minoo, David Baylon (Motorola Mobility)]

JCTVC-J0379 Cross-check of JCTC-J0355 on coding of SAO merge left and merge up flags [C. Auyeung (Sony)] [late] [miss]

5.9.4 Other

JCTVC-J0165 LCU-based framework with zero pixel line buffers for non-local means filter [M. Matsumura, S. Takamura, A. Shimizu (NTT)]
JCTVC-J0190 Cross-check of LCU-based framework for non-local means filter (JCTVC-J0165) [T. Yoshino, K. Kawamura, S. Naito (KDDI)]

5.10 Block structures and partitioning

5.10.1 General

JCTVC-J0126 Code for verifying the coding tree block raster, tile and z-scan processes [A. K. Ramasubramonian, Y.-K. Wang (Qualcomm)]
JCTVC-J0133 TU Depth Clean-up [Y. Chiu, P. Kapsenberg, W. Zhang, L. Xu, Y. Han, Z. Deng, X. Cai (Intel)]
JCTVC-J0359 Cross-check for JCTVC-J0133 TU Depth Clean-up [X. Zhang, O.C. Au (HKUST)] [late] [miss]
JCTVC-J0360 Cross-check of TU Depth Clean-up (JCTVC-J0133) [J. Xu (Microsoft)] [late] [miss]

5.10.2 NSQT

JCTVC-J0138 NSQT Simplification [X. Zheng, Y. Yuan, H. Yu, Y. He]
JCTVC-J0370 Cross-verification of JCTVC-J0138 on NSQT simplification [M. Zhou (TI)] [late]
JCTVC-J0415 Cross-verification of JCTVC-J0138 NSQT simplification [L. Guo (Qualcomm)] [late]
JCTVC-J0364 Implicit transform block split process for asymmetric partitions [X. Zheng (HiSilicon)]
5.11 Motion and mode coding

JCTVC-J0098 AHG5: Bypass bins for reference index coding [V. Seregin, J. Sole, X. Wang, M. Karczewicz (Qualcomm), V. Sze, M. Budagavi (TI)]
JCTVC-J0382 Cross-check report for bypass bins for reference index coding (JCTVC-J0098) [H. Sasai, K. Terada (Panasonic)] [late] [miss]
JCTVC-J0101 Splitting contexts for MVD coding [V. Seregin, J. Chen, X. Wang, M. Karczewicz (Qualcomm)]
JCTVC-J0167 Cross-check report of JCTVC-J0101 on Splitting contexts for MVD coding [T.Chujoh (Toshiba)] [late]

JCTVC-J0145 Simplification on spatial AMVP candidate derivation [Y. Lin, J. Zheng (HiSilicon)]
JCTVC-J0155 On MV prediction [J. Dong, Y. Ye (InterDigital)]
JCTVC-J0400 Crosscheck of simplification of the scaling process for MV prediction in JCTVC-J0155 [T.-D. Chuang, Y.-W. Huang (MediaTek)] [late] [miss]

JCTVC-J0170 On Temporal and Combined Merge motion vector predictors derivation for Merge/Skip mode [G. Laroche, T. Poirier, P. Onno (Canon)]
JCTVC-J0410 Cross-check of J0170 on temporal and combined motion vector predictors derivation for merge/skip mode [T. Lee (Samsung)] [late]
JCTVC-J0176 AHG5: Reference index coding [C. Rosewarne, M. Maeda (Canon)]
JCTVC-J0177 AHG5: Merge index coding [C. Rosewarne, M. Maeda (Canon)] 

JCTVC-J0433 AHG5: Cross check of Canon’s Merge index coding (JCTVC-J0177) by Qualcomm [I. S. Chong, M. Karczewicz (Qualcomm)] [late] [miss]

JCTVC-J0180 Zero merge candidate simplification [B. Li, H. Li (USTC), H. Yang (Huawei)]
JCTVC-J0188 Cross-check of J0180 on uni-directional zero merge candidate [Y. H. Tan, C. Yeo (I2R)]
JCTVC-J0203 implification on zero merge candidate derivation [S.-C. Lim, H. Y. Kim, J. Lee, J. S. Choi (ETRI)]
JCTVC-J0443 Cross-check report of simplification on zero merge candidate derivation (JCTVC-J0203) [T. Sugio (Panasonic)] [late]

JCTVC-J0204 Dependency removal of temporal merge candidate and combined bi-predictive merge candidate derivation [S.-C. Lim, H. Y. Kim, J. Lee, J. S. Choi (ETRI)]
JCTVC-J0381 Crosscheck of JCTVC-J0204: Dependency removal of temporal merge candidate and combined bi-predictive merge candidate derivation [K Sato (Sony)] [late]
JCTVC-J0218 Bi-pred merge restriction for small PUs [T. Lee, J. Park (Samsung)]

JCTVC-J0366 Cross-check of J0218 on Bi-pred merge restriction for small PUs [P. Onno (Canon)] [late] [miss]

JCTVC-J0219 On signalling the syntax of MVP flag [X. Zhang, Y. Shi, O.C. Au, F. Zou, C. Pang (HKUST)]
JCTVC-J0348 Cross-check for JCTVC-J0219 on signalling the syntax of MVP flag [J. Dong, Y. Ye (InterDigital)] [late]
JCTVC-J0225 Restrictions to the maximum motion vector range [Alistair Goudie (Imagination Technologies)]

JCTVC-J0240 Consistent coding of motion information for B slices with identical reference picture lists [J. Xu (Microsoft)]
JCTVC-J0397 Crosscheck of consistent coding of motion information for B slices with identical reference picture lists in JCTVC-J0240 [J.-L. Lin, Y.-W. Huang (MediaTek)] [late]

JCTVC-J0278 AMP mode support for minimum CUs of size greater than 8x8 [M. Coban, W.-J. Chien, V. Seregin, M. Karczewicz (Qualcomm)]

JCTVC-J0413 Crosscheck of AMP mode support for minimum CUs of size greater than 8x8 in JCTVC-J0278 [C.-W. Hsu, Y.-W. Huang (MediaTek)] [late] [miss]

JCTVC-J0297 AHG5:ref_idx coding [S.H. Kim, L. Kerofsky, A. Segall (Sharp)]

JCTVC-J0312 Redundancy removal on InterDir syntax [C. Kim, T. Lee, E. Alshina (Samsung)]

JCTVC-J0315 AHG5: Context reduction for MVD coding [C. Kim, J. Kim, J.H. Park (Samsung)]

JCTVC-J0385 Cross-check of Context Reduction for MVD Coding in JCTVC-J0315 [W.-S. Kim (TI)] [late]
JCTVC-J0302 Restricted usage of motion vectors for long-term reference picture in motion vector prediction process [I.-K. Kim, Y. Park, J. H. Park (Samsung)]

JCTVC-J0341 Cross check of JCTVC-J0302 on Restricted usage of motion vectors for long-term reference picture in motion vector prediction process [Y. Takahashi, O. Nakagami, T. Suzuki (Sony)] [late] [miss]

5.11.1 Hooks in scalability: Motion related

JCTVC-J0121 AHG10: Motion related hooks for HEVC multiview/3DV extension based on long-term reference pictures [Y. Chen, Y.-K. Wang, L. Zhang, V. Seregin (Qualcomm)]
JCTVC-J0122 AHG10: Hooks related to motion for the 3DV extension of HEVC [Y. Chen, Y.-K. Wang, L. Zhang (Qualcomm)]

JCTVC-J0224 AHG10: Hook for scalable extensions: Signalling TMVP reference index in slice header [O. Bici, M. Hannuksela, K. Ugur (Nokia)]

5.12 High-level syntax and slice structure (108)
5.12.1 NAL unit header (9)
JCTVC-J0063 AHG9: Syntax for NAL Packet Priority [Eun-Seok Ryu, Yan Ye, Yuwen He, Yong He (InterDigital)]
JCTVC-J0112 AHG9: Various comments on HEVC draft 7 [Y.-K. Wang (Qualcomm)]

JCTVC-J0113 AHG10: High-level syntax hook for HEVC multi-standard extensions [Y. Chen, Y.-K. Wang (Qualcomm)]
JCTVC-J0174 AHG 9 / AHG 10: On NAL unit header [T. Thang (UoA), J. Kang, H. Lee, J. Lee (ETRI), Hendry, B. Jeon (LG)]
JCTVC-J0231 On nal_ref_flag [TK Tan, Junya Takiue (NTT DOCOMO)]
JCTVC-J0250 Indication of non-reference pictures [R. Sjöberg, J. Samuelsson (Ericsson)]

JCTVC-J0432 On NAL Unit Header and Video Parameter Set Design [B. Choi, J. Kim, J. Park (LGE)] [late]

JCTVC-J0239 AHG10 - Selective inter-layer prediction signaling for scalable extension [J. Xu (Microsoft)]

JCTVC-J0428 AHG10: Mental cross-check of Selective inter-layer prediction signalling (JCTVC-J0239) [K. Sugimoto, S. Sekiguchi (Mitsubishi)] [late]

5.12.2 Random access and adaptation (12)
5.12.2.1 Random access point (RAP) pictures (7)

JCTVC-J0107 AHG9: On RAP pictures [Y.-K. Wang, Y. Chen, R. J. Joshi, A. K. Ramasubramonian (Qualcomm)]
JCTVC-J0215 AHG 9: On NAL unit type [Hendry, B. Jeon (LG)]

JCTVC-J0229 AHG9: Comments and clarification on CRA, BLA and TFD pictures [TK Tan (NTT DOCOMO)] 

JCTVC-J0251 Restrictions on leading pictures of CRA and BLA [J. Samuelsson, R. Sjöberg (Ericsson)]
JCTVC-J0310 Revival of decodable backward predicted pictures that are output preceding a RAP picture [Arturo Rodriguez (Cisco), A. K Katti, H-Y Hwang]

JCTVC-J0344 Refinement of random access point support [S. Kanumuri, G. J. Sullivan (Microsoft)]

JCTVC-J0345 Editorial modifications to HEVC text specification relating to reference picture sets and random access points [G. J. Sullivan, S. Kanumuri (Microsoft)]

5.12.2.2 Splicing and editing (2)

JCTVC-J0108 AHG9: Splicing-friendly coding of some parameters [Y.-K. Wang, Y. Chen (Qualcomm)]
JCTVC-J0137 AHG9: New high-level syntax for simple HEVC stream editing [K Kazui, J Koyama, S Shimada, A Nakagawa ((Fujitsu)]

5.12.2.3 Temporal layer access (TLA) pictures (3)

JCTVC-J0156 AHG 10: Generalized definition of the TLA for scalable extension [C. K. Kim, Hendry, B. Jeon (LGE)]
JCTVC-J0246 On temporal layer access pictures [B. Choi, Y. Park, I. Kim, J. Kim, J. Park (Samsung)] [late]

JCTVC-J0305 AHG10: On Gradual Temporal Layer Access [S. Deshpande (Sharp)]
5.12.3 Slices and slice header parameters (16)
5.12.3.1 Picture order count (POC) (3)

JCTVC-J0084 AHG9: Restrict Picture Order Count to 40-bit  [M. Zhou (TI)]

JCTVC-J0110 AHG9: On POC [R. L. Joshi, Y.-K. Wang, A. K. Ramasubramonian (Qualcomm)]
JCTVC-J0248 On prevRefPic definition [J. Samuelsson, R. Sjöberg (Ericsson)]

5.12.3.2 Slices (5)

JCTVC-J0083 AHG9: On slice header parsing overhead reduction [M. Zhou, M. Mody (TI)]
JCTVC-J0109 AHG9: Header parameter set (HPS) [Y. Chen, Y.-K. Wang (Qualcomm), M. M. Hannuksela (Nokia)]
JCTVC-J0216 AHG 9: Signalling slice index to detect lost slice earlier [Hendry, B. Jeon (LG)]
JCTVC-J0416 AHG 9: Cross-check of J0216 - Signalling slice index to detect lost slice earlier [A. K. Ramasubramonian (Qualcomm)] [late] [miss]

JCTVC-J0217 On dependent slices [T. Lee, J. Park (Samsung)]

JCTVC-J0255 AHG9: Slice Prefix for sub-picture and slice level HLS signalling [T. Schierl, V. George, R. Skupin, D. Marpe (HHI)] 

5.12.3.3 Reference picture list (RPL) and weighted prediction (WP) parameters (8)

JCTVC-J0055 AHG9: Weighted Prediction Parameter Signalling [Yong He, Yan Ye (InterDigital)]
JCTVC-J0223 Cross-check of Weighted Prediction Parameter Signalling (JCTVC-J0055) [A. Tanizawa, T. Chujoh (Toshiba)] [late]

JCTVC-J0120 AHG9 & AHG13: Identical reference picture lists [Y. Chen, M. Coban, Y.-K. Wang, M. Karczewicz (Qualcomm)]

JCTVC-J0182 AHG 9 / AHG 13: On identical reference picture lists [Hendry, Y. Jeon, S. Park, B. Jeon (LG)]

JCTVC-J0221 AHG9: Clean-up of semantics and decoding process on weighted prediction [A. Tanizawa, T. Chujoh, T. Yamakage (Toshiba)]
JCTVC-J0252 AHG9: Cross-check of JCTVC-J0221: Clean-up of semantics and decoding process on weighted prediction [P.Bordes, P.Andrivon (Technicolor)]

JCTVC-J0222 AHG9: Improved weighted prediction parameter signaling [A. Tanizawa, T. Chujoh, T. Yamakage (Toshiba)]
JCTVC-J0295 Cross-check of improved weighted prediction parameter signalling (JCTVC-J0222) [Yong He (InterDigital)] [late]

5.12.4 Reference picture set and reference picture list construction (9)

5.12.4.1 Reference picture set (8)

JCTVC-J0117 AHG13: On inter-RPS prediction [A. K. Ramasubramonian, Y. Chen, Y.-K. Wang (Qualcomm)]
JCTVC-J0185 AHG13: On short_term_ref_pic_set [S Lu, K Sato (Sony)]
JCTVC-J0234 Inter-RPS complexity reduction [J. Ström, R. Sjöberg, J. Samuelsson (Ericsson)] 

JCTVC-J0115 AHG13: Signalling of long-term reference pictures in the slice header [A. K. Ramasubramonian, Y.-K. Wang, R. L. Joshi, Y. Chen (Qualcomm)]
JCTVC-J0402 Crosscheck of Signalling of long-term reference pictures in the slice header in JCTVC-J0115 [Hendry, B. Jeon (LG)] [late] [miss]

JCTVC-J0116 AHG13: Signalling of long-term reference pictures in the SPS [A. K. Ramasubramonian, Y.-K. Wang, Y. Chen (Qualcomm), C. S. Lim (Panasonic), S. Deshpande (Sharp)]
JCTVC-J0118 AHG13: On semantics of delta_poc_msb_present_flag [A. K. Ramasubramonian, R. L. Joshi, Y.-K. Wang (Qualcomm)]
JCTVC-J0164 AHG 13: Simplified signalling of MSB cycle [Hendry, B. Jeon (LG)]

5.12.4.2 Reference picture list construction (2)

JCTVC-J0119 AHG13: On reference picture list modification [A. K. Ramasubramonian, Y. Chen, Y.-K. Wang (Qualcomm)]

JCTVC-J0446 Cross-check report of AHG13: On reference picture list modification (JCTVC-J0119) [Sue M. T. Naing, Chong Soon Lim (Panasonic)] [late] [miss]

5.12.5 Video parameter set (VPS) and sequence parameter set (SPS) (8)
JCTVC-J0074 AHG10 Hooks for Scalable Coding: Sequence Parameter Set Design [M. M. Hannuksela (Nokia)]
JCTVC-J0075 AHG10 Hooks for Scalable Coding: Video Parameter Set Design
[M. M. Hannuksela (Nokia)]
JCTVC-J0114 AHG10: On video parameter set [Y. Chen, Y.-K. Wang (Qualcomm)]
JCTVC-J0124 AHG10: On video parameter set for HEVC extensions [Y. Chen, Y.-K. Wang (Qualcomm)]
JCTVC-J0196 AHG10: Proposed modification to video parameter set [K. Sugimoto, S. Sekiguchi (Mitsubishi)]

JCTVC-J0438 AHG10: Cross-check of JCTVC-J0196 [J. Xu (Microsoft)] [late]

JCTVC-J0257 AHG9/AHG10: Design of the Video Parameter Set [R. Skupin, V. George, T. Schierl]

JCTVC-J0261 AHG9: Signaling of VPS Activation [T. C. Thang (UoA), J. W. Kang, H. Lee, J. Lee, J. S. Choi (ETRI)]

JCTVC-J0270 HEVC VUI Parameters with Extension Hooks  [Munsi Haque, Kazushi Sato, Ali Tabatabai, Teruhiko Suzuki (Sony)]

5.12.6 Miscellaneous high-level syntax topics and syntax cleanups (12)

5.12.6.1 APS loss detection (1)

JCTVC-J0072 AHG9 High-Level Syntax: APS loss detection [M. M. Hannuksela (Nokia)]

5.12.6.2 Motion vector prediction related high-level syntax design (4)

JCTVC-J0071 High-level Syntax: Motion vector prediction issue for long-term reference picture [Y. Takahashi, O. Nakagami, T. Suzuki (Sony)]

JCTVC-J0356 Cross-verification on motion vector prediction issue for long-term reference picture (JCTVC-J0071) [I.-K. Kim (Samsung)] [late]

JCTVC-J0187 On temporal_mvp_enable_flag [K Sato (Sony)]
JCTVC-J0361 Cross-check report of JCTVC-J0187 on temporal_mvp_enable_flag [S.-C. Lim, H. Y. Kim, J. Lee (ETRI)] [late] [miss]

5.12.6.3 Multi-topic high-level syntax documents (1)

JCTVC-J0290 High layer syntax issues [C. Fogg (Harmonic), A. Wells (Ambarella)]
5.12.6.4 Syntax cleanups (6)

JCTVC-J0047 AHG6/AHG9: Syntax for APS ID [C.-Y. Tsai, C.-Y. Chen, Y.-W. Huang, S. Lei (MediaTek)]

JCTVC-J0332 AHG6/AHG9: Cross check of Cleanups and fixes for APS (JCTVC-J0047) [T. Ikai (Sharp)] [late]

JCTVC-J0183 Syntax Issues [K Sato (Sony)]
JCTVC-J0220 cu qp delta enabling syntax [T. Lee, J. Park (Samsung)]

JCTVC-J0273 A simple ordering issue for VUI parameters syntax [Munsi Haque, Kazushi Sato, Ali Tabatabai, Teruhiko Suzuki (Sony)]

JCTVC-J0300 Slice Header Syntax Cleanup [Yue Yu, Jian Lou, Limin Wang(Motorola Mobility)]

5.12.7 High-level parallelism (18)
5.12.7.1 General (2)

JCTVC-J0123 AHG4: On tiles and wavefronts [M. Coban, Y.-K. Wang (Qualcomm)]
JCTVC-J0249 Decoder parallelism indication [J. Samuelsson, R. Sjöberg]

5.12.7.2 Tiles (8)

JCTVC-J0039 AHG4/AHG9: Syntax for restricting slices and tiles [C.-W. Hsu, C.-Y. Tsai, Y.-W. Huang, Y.-C. Chang, C.-M. Wang, C.-Y. Cheng, S. Lei (MediaTek)]
JCTVC-J0042 AHG4/AHG9: Syntax for restricting tile numbers and tile sizes [C.-Y. Tsai, C.-W. Hsu, Y.-W. Huang, Y.-C. Chang, C.-M. Wang, C.-Y. Cheng, S. Lei (MediaTek)]
JCTVC-J0412 Cross-check of “AHG4/AHG9: Syntax modifications for tile width constraint” (JCTVC-J0042) [M. Horowitz, S. Xu (eBrisk)] [late]

JCTVC-J0085 AHG9: On number of tile rows limit [M. Zhou(TI)]

JCTVC-J0088 AHG4: Enable parallel decoding with tiles [M. Zhou (TI)]
JCTVC-J0206 AHG 4: Asynchronous Tile Output [Hendry, B. Jeon (LG)]

JCTVC-J0423 Crosscheck of Asynchronous Tile Output (JCTVC-J0206) [G. Clare, F. Henry (Orange Labs] [late]

JCTVC-J0209 AHG 4: Constraint for slice and tile [Hendry, J. Kim, B. Jeon (LG)]

JCTVC-J0235 On tile size restrictions in HEVC [A. Fuldseth (Cisco)]
JCTVC-J0383 A cross-check report for JCTVC-J0235 on tile size restriction in HEVC [K. Misra, K. Seung-Hwan, A. Segall (Sharp)] [late] [miss]
5.12.7.3 Wavefront parallel process (WPP) (4)

JCTVC-J0032 An HEVC transcoder converting non-parallel bitstreams to/from WPP [G. Clare, F. Henry (Orange Labs)]
JCTVC-J0040 AHG4/AHG9: Syntax for restricting slices and WPP [C.-W. Hsu, C.-Y. Tsai, Y.-W. Huang, Y.-C. Chang, C.-M. Wang, C.-Y. Cheng, S. Lei (MediaTek)]
JCTVC-J0279 CU skip and split CABAC context modification for flexible wavefront parallel parsing [M. Coban, W.-J. Chien, M. Karczewicz (Qualcomm)]

JCTVC-J0425 AHG4: Improving parallelization efficiency of WPP using Overlapped Wavefront [M. Alvarez-Mesa, V. George, T. Schierl (HHI), C. C. Chi, B. Juurlink (TU Berlin)] [late]

5.12.7.4 Entry point signalling (5)
JCTVC-J0033 WPP entry points simplification [G. Clare, F. Henry (Orange Labs)]


JCTVC-J0162 Crosscheck for JCTVC-J0033 [Hendry, B. Jeon (LG)]

JCTVC-J0081 AHG4: Signaling sub-stream entries in APS for parallel decoding [M. Zhou (TI)]

JCTVC-J0299 AHG4: On entry point coding [S.H. Kim, K. Misra, A. Segall (Sharp)]

JCTVC-J0322 AHG4: Entry point signaling for wavefront substreams within tiles [K. Misra, K. Seung-Hwan, A. Segall (Sharp)]

5.12.8 DPB size and other level related limits (9)

5.12.8.1 DPB size (6)
JCTVC-J0111 AHG9: On DPB size [R. L. Joshi, A. K. Ramasubramonian, Y.-K. Wang (Qualcomm)]
JCTVC-J0163 On DPBsize reduction [S. Lu, T. Suzuki (Sony)]
JCTVC-J0417 AHG9: Cross-check report for On DPBsize reduction (JCTVC-J0163) [H. Sasai, T. Nishi (Panasonic)] [late] [miss]

JCTVC-J0199 AHG 9: Comments on DPB Size [Thomas Davies, Arild Fuldseth (Cisco)]

JCTVC-J0210 MaxDpbSize setting based on the picture size [A.Fujibayashi, T.K.Tan (NTT DOCOMO)]

JCTVC-J0283 Field Coding and MaxDpbSize constraints [D. Flynn, A. Gabriellini, M. Mrak, M. Naccari (BBC)]

JCTVC-J0367 On level considerations for interlaced content coding [Jérôme Viéron, Pierre Larbier, Jean-Marc Thiesse (ATEME)]

5.12.8.2 Other limits (4)
JCTVC-J0059 Suggested constraint on number of bits/bins per LCU [K. Chono (NEC)]
JCTVC-J0080 AHG9: On number of slices per picture limit [M. Zhou (TI)]

JCTVC-J0082 AHG9: On number of bits per LCU limit [M.Zhou, V. Sze (TI)]
JCTVC-J0442 Summary of discussion and input contributions on constraint on number of bits/bins per LCU [??] [late] [miss]

5.12.9 Hypothetical reference decoder (HRD) (4)
JCTVC-J0136 AHG9: Improvement of HRD for sub-picture based operation [K Kazui, J Koyama, S Shimada, A Nakagawa (Fujitsu)]

JCTVC-J0272 Simplifications of HRD parameters for Temporal Scalability [Munsi Haque, Kazushi Sato, Ali Tabatabai, Teruhiko Suzuki (Sony)]

JCTVC-J0306 AHG10: On Sub-picture Based CPB [S. Deshpande (Sharp)] [late]

JCTVC-J0444 Repeat picture output and HRD management [Arturo A. Rodriguez, A. K Katti, H-Y Hwang (??)] [late]

5.12.10 VUI and SEI messages (9)

5.12.10.1 Video usability information (VUI) (1)

JCTVC-J0287 Additional sample_ratio_idc values for square samples [Arturo Rodriguez (Cisco)]

5.12.10.2 Frame packing arrangement (FPA) SEI message and related (4)

JCTVC-J0070 2D compatible frame packing arrangement SEI [O. Nakagami, T. Suzuki (Sony)]

JCTVC-J0073 AHG9 High-Level Syntax: Graceful Handling of Frame-Packed Pictures by Ignorant Decoders [M. M. Hannuksela (Nokia)]

JCTVC-J0198 AHG9: Frame packing arrangement SEI message modification [M. Arena, P. Sunna (RAI)]

JCTVC-J0247 On frame packing arrangement SEI [B. Choi, C. Kim, J. Kim, J. Park (Samsung)]

5.12.10.3 Other SEI messages (4)

JCTVC-J0038 Exif data SEI message [K. Ugur, J. Lainema, M. Hannuksela (Nokia)]

JCTVC-J0064 SEI messages for gradual decoding refresh [H. Aoki, K. Chono (NEC)]
JCTVC-J0149 Signalling of Luminance Dynamic Range in Tone mapping information SEI [S. Hattori, T. Suzuki (Sony)]
JCTVC-J0245 SEI Message for profile and level signaling for temporal scalability and extensions [J. Boyce, D. Hong, W. Jang] 

5.13 Quantization

5.13.1 QP prediction / delta QP coding
JCTVC-J0060 AHG5: Simplified cu_qp_delta coding [K. Chono (NEC)]
JCTVC-J0429 AHG5: Cross-check of simplified cu_qp_delta coding with EG0 (JCTVC-J0060) [K. Sugimoto, S. Sekiguchi (Mitsubishi)] [late]

JCTVC-J0089 AHG5: Bin reduction for delta QP coding [V. Sze, M. Budagavi (TI), V. Seregin, J. Sole, M. Karczewicz (Qualcomm)]
JCTVC-J0331 AHG5: Cross check of Bin reduction for delta QP coding (JCTVC-J0089) [T. Tsukuba (Sharp)] [late]

JCTVC-J0134 Cross-check of QP Determination by Lambda Value (JCTVC-Jxxxx) [Y. Chiu, W. Zhang, ]J. Zhang (Intel) [late] [miss]

JCTVC-J0226 AhG5: Reduction of context bins and bypass bins grouping for cu_qp_delta [K. Terada, H. Sasai, T. Nishi (Panasonic)]

JCTVC-J0328 AHG5: Cross-check of reduction of context bins and bypass bins grouping for cu_qp_delta (JCTVC-J0226) [V. Sze (TI)] [late] [miss]

JCTVC-J0298 AHG5:cu_qp_delta coding [S.H. Kim, L. Kerofsky, A. Segall (Sharp)]

5.13.2 Quantization matrices

JCTVC-J0130 HVS Default Quantization matrices for 4x4 DCT/DST [C. Yeo, Y. H. Tan (I2R)]
5.13.3 Other
JCTVC-J0076 Improving HEVC compression efficiency by intensity dependant spatial quantisation [M. Naccari, M. Mrak, D. Flynn, A. Gabriellini (BBC)]

JCTVC-J0189 Cross check report of IDSQ (J0076) proposed by BBC [A Ichigaya (NHK)]
JCTVC-J0318 Consideration on Chroma QP Range Extension for HEVC version 1 and 2 [J. Xu, A. Tabatabai, K. Sato (Sony)]

JCTVC-J0342 Chroma QP range extension [G. J. Sullivan, S. Kanumuri, J. Xu, Y. Wu (Microsoft)]

JCTVC-J0373 Cross-check of JCTVC-J0342 on chroma QP range extension [J. Xu, A. Tabatabai (Sony)] [late] [late] [miss]

5.14 Entropy coding
JCTVC-J0194 AHG5: Max exponential golomb code for reducing number of bins [K. Sugimoto, S. Sekiguchi, T. Murakami (Mitsubishi)]
JCTVC-J0351 AHG5: Cross-verification of JCTVC-J0194 on max exponential golomb code for reducing number of bins [K. Chono (NEC)] [late]
JCTVC-J0195 AHG5: on CABAC initialization [K. Sugimoto, A. Minezawa, S. Sekiguchi (Mitsubishi)]

JCTVC-J0208 AHG5: Bypass bins grouping on Intra mode coding [H. Sasai, K. Terada, T. Nishi (Panasonic)]

5.15 Transform coefficient coding
5.15.1 Significance map coding
JCTVC-J0068 Refined significant map context derivation for large TU [T. Tsukuba, T. Yamamoto, T. Ikai (Sharp)]


JCTVC-J0200 Cross verification of Refined significant map context derivation for large TU (JCTVC-J0068) [H. Nakamura, T. Kumakura (JVC Kenwood)]
JCTVC-J0102 AHG5: Unification of context derivation for coefficient group flag [V. Seregin, J. Sole, M. Karczewicz (Qualcomm)]
JCTVC-J0396 Cross check of Qualcomm’s proposal JCTVC-J0102 [J. Kim (LGE)] [late] [miss]

duplicate?
JCTVC-J0451 Cross check of Qualcomm’s proposal JCTVC-J0102 [J. Kim (LGE)] [late]
JCTVC-J0308 Context index derivation method for level 0 significance map coding [K. Panusopone, W.-Y. Kung, X. Fang, L. Wang (Motorola Mobility)]

JCTVC-J0439 Cross-verification of JCTVC-J0308 on Context index derivation method for level 0 significance map coding [X. Zheng (HiSilicon), H. Yu (Huawei)] [late] [miss]
JCTVC-J0354 Modification of context assignment for significance flag coding for large TUs [R. Joshi, J. Sole, M. Karczewicz (Qualcomm)]

JCTVC-J0375 Cross-verification of Modification of context assignment for significance flag coding for large TUs (JCTVC-J0354) [R. Cohen (Mitsubishi)] [late]

5.15.2 Last position coding
JCTVC-J0319 Further Unification of Luma/Chroma Context Derivation for Last Position Coding [L. Guo, M. Karczewicz, W.-J. Chien (Qualcomm)]

JCTVC-J0395 Cross check of Qualcomm’s proposal JCTVC-J0319 [J. Kim (LG)] [late]

5.15.3 Coefficient level coding 
JCTVC-J0095 AHG5: Pairwise Coding of Greater-than-1 Flags [N. Nguyen, D. He, G. Martin-Cocher (RIM)]

JCTVC-J0142 On coeff_abs_level_remaining coding [M. Budagavi, V. Sze (TI)]
JCTVC-J0378 Cross-check report for coeff_abs_level_remaining maximum codeword length reduction (JCTVC-J0142) [H. Sasai, K. Terada (Panasonic)] [late] [miss]

JCTVC-J0227 AhG5: Truncated unary binarization for coeff_abs_level_remaining [K. Terada, H. Sasai, T. Nishi (Panasonic)]

JCTVC-J0228 AhG5: Unification of transformed coefficient counter [K. Terada, H. Sasai, T. Nishi (Panasonic)]

JCTVC-J0362 Cross-verification on unification of transformed coefficient counter (JCTVC-J0228) [I.-K. Kim (Samsung)] [late]
JCTVC-J0408 AhG5: Crosscheck of JCTVC-J0228 [Y. Piao, J. H. Park (Samsung)] [late] [miss]

JCTVC-J0254 Position-based Context Derivation of coeff_abs_level_greater1_flag Coding [T. Ji, X. Yu, D. He, G. Martin-Cocher (RIM)]

JCTVC-J0424 Crosscheck of JCTVC-J0254 [Y. Piao, J. H. Park (Samsung)] [late] [miss]

JCTVC-J0285 Early by-pass mode switch of greater1_flag [J. Chen, W.-J. Chien, J. Sole, M. Karczewicz(Qualcomm)]

JCTVC-J0304 Context assignment for parallel coefficient level coding [W.-J. Chien, J. Sole, M. Karczewicz (Qualcomm)] 

5.15.4 Scans
JCTVC-J0105 Simplification of coefficient scanning order [R. Cohen (Mitsubishi)]
JCTVC-J0135 Cross-verification of Simplification of coefficient scanning order (JCTVC-J0105) by BBC [M. Mrak, M. Naccari (BBC)]
JCTVC-J0150 Removal of zigzag scan from scaling list coding [M. Shima (Canon)] 

JCTVC-J0205 Cross-check report on removal of zigzag scan from scaling list coding (JCTVC-J0150) [S.-C. Lim, H. Y. Kim, J. Lee (ETRI)]

JCTVC-J0256 Removal of the 8x2/2x8 coefficient groups [J. Sole, R. Joshi, M. Karczewicz (Qualcomm)]
JCTVC-J0421 Cross-check of Removal of the 8x2/2x8 coefficient groups (J0256) by Qualcomm [C. Rosewarne, M. Maeda (Canon)] [late]

JCTVC-J0281 Additional horizontal and vertical scan for transform coefficients [C. Auyeung (Sony)]
JCTVC-J0368 Cross-check of additional horizontal and vertical scans (JCTVC-J0281) [J. Sole (Qualcomm)] [late]
5.15.5 Sign data hiding
JCTVC-J0067 Simplified decision for sign hiding [T. Ikai (Sharp)] 

JCTVC-J0329 Cross-check of Simplified decision for sign hiding (JCTVC-J0067) [V. Sze (TI)] [late] [miss]

JCTVC-J0094 Simplification of multiple sign bit hiding criterion [J. Wang, D. He, X. Yu, G. Martin-Cocher (RIM)]

JCTVC-J0333 Cross-verification of Simplification of multiple sign bit hiding criterion (JCTVC-J0094) [Y. Yu, W. Wan (Broadcom Corp)] [late] [miss]

JCTVC-J0447 Crosscheck of Simplification of multiple sign bit hiding criterion (JCTVC-J0094) [G. Clare, F. Henry (Orange Labs)] [late]

JCTVC-J0099 Sign data hiding simplification [J. Sole, M. Karczewicz (Qualcomm)]

JCTVC-J0431 Cross-check of: "Sign data hiding simplification" (J0099) [A. Gabriellini, M. Mrak, M. Naccari (BBC)] [late] [miss]

JCTVC-J0377 Cross-check of JCTVC-J0099 on sign data hiding simplification [C. Auyeung (Sony)] [late] [miss]

JCTVC-J0274 Parity Inference [J. Wang, D. He, X. Yu, G. Martin-Cocher (RIM)]
JCTVC-J0405 Cross check of Parity Inference (JCTVC-J0274) [T. Ikai, T. Tsukuba (Sharp)] [late] [miss]

5.15.6 CBF
JCTVC-J0157 Cross-check of luma CBF inference proposed by Microsoft [J. Kim (LGE)]
JCTVC-J0158 Cross-check of simplified CBF inference proposed by Microsoft [J. Kim (LGE)] [late]

JCTVC-J0161 Removal of the inference of luma CBF at the transform depth level zero in inter CU [J. Kim, B. Jeon (LGE)]
JCTVC-J0321 Cross-verification of JCTVC-J0161 Removal of the inference of luma CBF at the transform depth level zero in inter CU [L. Guo (Qualcomm)] [late]

JCTVC-J0241 Simplification on CBF inference and coding [J. Xu (Microsoft)]
JCTVC-J0303 Simplification on context derivation of cbf_luma syntax element [I.-K. Kim, J. H. Park (Samsung)]

JCTVC-J0376 Cross-check report for Simplification on context derivation of cbf_luma syntax element (JCTVC-J0303) [H. Sasai (Panasonic)] [late]

5.16 Intra prediction and intra mode coding

5.16.1 General

JCTVC-J0131 Motion estimation-based fast intra prediction(ME-FIP) [Xiaohai He, Guoyun Zhong, Yuan Li, Di Wu, Linbo Qing (Sichuan Univ.)]

JCTVC-J0271 Luma intra planar prediction filter [C. Auyeung (Sony)]
JCTVC-J0301 Cross-verification of Luma intra planar prediction filter (JCTVC-J0271) [R. Cohen (Mitsubishi)]
5.16.2 Chroma modes
JCTVC-J0052 Bug-fix of intra chroma DM mode for Intra_NxN with SCU size larger than 8x8 [T.-D. Chuang, Y.-W. Huang, Y.-H. Huang, T.-A. Lin, K.-B. Lee, C.-C. Ju, S. Lei (MediaTek)]
JCTVC-J0146 Cross-check report of JCTVC-J0160 on LM parameter estimation [Y. Lin (HiSilicon)]
JCTVC-J0159 Cross-check of intra chroma prediction mode for SIZE_2Nx2N [J. Kim (LGE)]
JCTVC-J0160 Parameter derivation for intra LM chroma prediction [J. Kim, B. Jeon (LGE)]
5.17 Transforms
JCTVC-J0267 On DST/DCT adaptation [J. Xu, C. Auyeung, A. Tabatabai (Sony)]
JCTVC-J0369 Non-CE 1: Cross-Check of JCTVC-J0267 [A Saxena, E Alshina, F Fernandes (Samsung)] [late] [miss]

JCTVC-J0275 Non-CE1: DST quantization matrix syntax for CE1 Simplification 2 [R. Cohen, A. Vetro (MERL)]
5.18 Memory bandwidth reduction
JCTVC-J0086 AHG7: Disallow bi-predictive mode for 8x4 and 4x8 inter PUs [M. Zhou (TI)]

JCTVC-J0214 AHG7: Cross-check report of disallow bi-predictive mode for 8x4 and 4x8 inter PUs (JCTVC-J0086) [T. Sugio (Panasonic)]

JCTVC-J0166 An experimental comparison of memory bandwidth between P and B-slice coding [T.Chujoh (Toshiba)]
JCTVC-J0314 Cross-verification of "An experimental comparison of memory bandwidth between P and B-slice coding" (JCTVC-J0166) [S. Fukushima, H. Nakamura (JVC Kenwood)]

JCTVC-J0175 AHG7: Memory bandwidth limitation for higher level [K. Kondo, T. Suzuki (Sony), U. Motoharu, S. Fukushima (JVC KENWOOD Corporation)]

JCTVC-J0311 Cross check of memory bandwidth reduction for higher level (JCTVC-J0175) [T. Yamamoto (Sharp)]

5.19 Alternative coding modes

5.19.1 I_PCM
JCTVC-J0153 Burst I_PCM Signalling [M. Coban, W.-J. Chien, J. Chon, M. Karczewicz (Qualcomm)]

JCTVC-J0411 Crosscheck of Burst IPCM Coding Signalling (JCTVC-J0153) [G. Clare, F. Henry (Orange Labs)] [late]

JCTVC-J0277 Interaction between pcm_flag and cu_transquant_bypass_flag [R. Joshi, G. Van Der Auwera, M. Karczewicz (Qualcomm)]
5.19.2 Transform skipping

JCTVC-J0053 Residue scan for intra transform skip mode [J. An, L. Zhao, Y.-W. Huang, S. Lei (MediaTek)]
JCTVC-J0069 Constant coefficient context for intra transform skipping [T. Tsukuba, T. Yamamoto (Sharp)] 

JCTVC-J0259 Cross-verification of Constant coefficient context for intra transform skipping (JCTVC-J0069) by BBC [M. Mrak, M. Naccari (BBC)] [late] 

JCTVC-J0077 Transform Skipping for Inter Predicted Coding Units [A. Gabriellini, M. Mrak, D. Flynn, M. Naccari (BBC)]

JCTVC-J0092 Transform Skipping in the presence of Scaling Lists [D. Flynn, M. Mrak, M. Naccari, A. Gabriellini (BBC)]
JCTVC-J0093 Rotation of Residual Block for Transform Skipping [D. He, J. Wang, G. Martin-Cocher (RIM)]

JCTVC-J0100 Cross-check of transform skipping for inter prediction (JCTVC-J0077) [J. Sole, R. Joshi (Qualcomm)] [late]
JCTVC-J0171 On transform skip mode for chroma TUs [E. François, P. Onno, C. Gisquet, G. Laroche (Canon)]
JCTVC-J0380 Cross-check of JCTVC-J0171 on transform skip mode for chroma TUs
[C. Auyeung (Sony)] [late] [miss]
JCTVC-J0184 On Transform Skip [Y Morigami, K Sato (Sony), T Sugio, H Sasai (Panasonic)]

JCTVC-J0201 QM bypass for transform skip mode [H. Y. Kim, S.-C. Lim (ETRI), K. Y. Kim, G. H. Park (KHU), J. Lee, J. S. Choi (ETRI)]
JCTVC-J0420 Crosscheck report of QM bypass for transform skip mode (JCTVC-J0201) [M.Shima (Canon)] [late] [miss]

JCTVC-J0202 Coefficient scan for transform skip mode [H. Y. Kim, S.-C. Lim (ETRI), K. Y. Kim, G. H. Park (KHU), J. Lee, J. S. Choi (ETRI)]
JCTVC-J0386 Cross check of Coefficient scan for transform skip mode (JCTVC-J0202) [T. Yamamoto (Sharp)] [late] [miss]
JCTVC-J0212 Modified scan method for intra transform skipping [T. Sugio, T. Nishi (Panasonic)]

JCTVC-J0327 Crosscheck of JCTVC-J0212: Modified scan method for intra transform skipping [M. Budagavi (TI)] [late]

JCTVC-J0237 Inter transform skipping [J. Xu (Microsoft)]
JCTVC-J0326 Crosscheck of JCTVC-J0237: Inter transform skipping [M. Budagavi (TI)] [late]
JCTVC-J0244 Cross-check of JCTVC-J0053 and JCTVC-J0093 [J. Xu (Microsoft)] [late]
JCTVC-J0265 Intra Transform Skipping: Smallest CU and Implicit Chroma [G. Van der Auwera, M. Karczewicz (Qualcomm)]
JCTVC-J0430 Cross-check of: "Intra Transform Skipping: Smallest CU and Implicit Chroma" (J0265) [A. Gabriellini, M. Mrak, M. Naccari (BBC)] [late]
JCTVC-J0309 Removal of last coefficient coding in transform skipping mode [K. Panusopone, Y. Yu, X. Fang, L. Wang (Motorola Mobility)]

JCTVC-J0313 Modified coefficient scan order mapping for transform skip mode [R. Cohen, A. Vetro (MERL)]

JCTVC-J0407 Cross-check of JCTVC-J0313 (Modified coefficient scan order mapping for transform skip mode) [C. Yeo, Y. H. Tan (I2R)] [late]

JCTVC-J0389 Simplification for intra transform skip mode [L. Zhao, J. An, Y.-W. Huang, S. Lei (MediaTek), D. Zhao (Harbin Institute of Technology)] [late] 

JCTVC-J0393 Cross-check of Simplification for Intra Transform Skip Mode in JCTVC-J0389 [W.-S. Kim (TI)] [late]
5.19.3 Lossless compression

JCTVC-J0061 AHG11: Study report of HEVC lossless coding [K. Chono (NEC)]
JCTVC-J0168 AHG11: Syntax harmonisation of the I_PCM and TransQuantBypass modes [E. François, P. Onno, G. Laroche, T. Poirier, M.Shima (Canon)]
JCTVC-J0426 Crosscheck of Syntax harmonisation of the I_PCM and TransQuantBypass modes (JCTVC-J0168) [G. Clare, F. Henry (Orange Labs)] [late]

JCTVC-J0169 AHG11: Loop filtering control for I_PCM and TransQuantBypass modes [E. François, P. Onno, G. Laroche, T. Poirier, M.Shima (Canon)]
JCTVC-J0436 AHG11: Study report of JCTVC-J0169 on loop filtering control for I_PCM and TransQuantBypass modes [K. Chono (NEC)] [late]

JCTVC-J0230 Improvement of HEVC lossless coding using transform coefficient coding [Minsu Cheon, Yumi Sohn, Sunil Lee, Ilkoo Kim, Jeonghoon Park (Samsung)]
JCTVC-J0232 HEVC lossless coding for medical image compression [Minsu Cheon, Yumi Sohn, Sunil Lee, Ilkoo Kim, Jeonghoon Park (Samsung)]

JCTVC-J0238 Lossless coding via transform skipping [J. Xu (Microsoft)]
JCTVC-J0363 AHG11: Cross-check of JCTVC-J0238 [Wen Gao, Minqiang Jiang, Haoping Yu (Huawei)] [late] [miss]

JCTVC-J0339 AHG11: Methods to Encode Lossless Coding Indication Flag [Wen Gao, Minqiang Jiang, Haoping Yu (Huawei)]
JCTVC-J0340 AHG11: New signalling mechanism for lossless coding [Wen Gao, Minqiang Jiang, Haoping Yu (Huawei)]

JCTVC-J0435 Lossless Coding and Loop Filter Control for Transform Skip [G. Van der Auwera, R. Joshi, V. Seregin, M. Karczewicz (Qualcomm)] [late]

5.19.4 Texture coding

5.20 Non-normative: Encoder optimization, decoder speed improvement, post filtering, loss concealment, rate control
JCTVC-J0057 Adaptive rate control for HEVC [J. Si, S. Ma, W. Gao (Peking Univ.), M. Yang (Huawei)]
JCTVC-J0242 Encoding with fixed Lagrangian multipliers [J. Xu (Microsoft)] miss]

JCTVC-J0260 Source code bug fix on the RQ model equation [H. M. Choi, J. H. Nam, D. G. Sim (KWU)]
JCTVC-J0262 Initial QP set for rate control [H. M. Choi, J. H. Nam, D. G. Sim (KWU)]
JCTVC-J0263 Reports on improved RD performance of rate control [H. M. Choi, J. H. Nam, S. M. Yoo, D. G. Sim (KWU), Y.-H. Kim, J. H. Park (KETI)] [late]

5.21 To be allocated | category not clear
JCTVC-J0143 AHG5: Crosscheck of redundancy removal on syntax in JCTVC-Jxxxx [J. Lee, S. Kim, S. Lee (Yonsei Univ.)] [late] [miss]

5.22 Withdrawn and missing contributions
JCTVC-J0058 [Withdrawn] 
JCTVC-J0294 [Withdrawn]

JCTVC-J0384 [Withdrawn]

JCTVC-J0404 [Withdrawn]

JCTVC-J0441 Withdrawn

6 Plenary Discussions and BoG Reports

6.1 Project development

6.2 BoGs

7 Project planning
7.1 WD drafting and software

The following agreement was established: the editorial team has the discretion to not integrate recorded adoptions for which the available text is grossly inadequate (and cannot be fixed with a reasonable degree of effort), if such a situation hypothetically arises. In such an event, the text would record the decision of the committee without including a full integration of the available inadequate text.
7.2 Plans for improved efficiency and contribution consideration
The group considered it important to have the full design of proposals documented to enable proper study.

Adoptions need to be based on properly drafted working draft text (on normative elements) and HM encoder algorithm descriptions – relative to the existing drafts. Proposal contributions should also provide a software implementation (or at least such software should be made available for study and testing by other participants at the meeting, and software must be made available to cross-checkers in CEs).

Suggestions for future meetings included the following generally-supported principles:
· No review of normative contributions without WD text

· HM text strongly encouraged for non-normative contributions

· Early upload deadline to enable substantial study prior to the meeting
· Using a clock timer to ensure efficient proposal presentations (5 min) and discussions
The document upload deadline for the next meeting was planned to be XX Jul. 2012.
As general guidance, it was suggested to avoid usage of company names in document titles, software modules etc., and not to describe a technology by using a company name. Also, core experiment responsibility descriptions should name individuals, not companies. AHG reports and CE descriptions/summaries are considered to be the contributions of individuals, not companies.
7.3 General issues for CEs

Because a draft design and HEVC test model (referred to as the HM) have now been established, group coordinated experiments are now referred to as "core experiments" rather than "tool experiments".

A preliminary CE description is to be approved at the meeting at which the CE plan is established.

It is possible to define sub-experiments within particular CEs, for example designated as CEX.a, CEX.b, etc., for a CEX, where X is the basic CE number.

As a general rule, it was agreed that each CE should be run under the same testing conditions using one software codebase, which should be based on the HM software codebase. An experiment is not to be established as a CE unless there is access given to the participants in (any part of) the CE to the software used to perform the experiments.

The general agreed common conditions for experiments were described in the output document JCTVC-F900.

A deadline of three weeks after the meeting was established for organizations to express their interest in participating in a CE to the CE coordinators and for finalization of the CE descriptions by the CE coordinator with the assistance and consensus of the CE participants.

Any change in the scope of what technology will be tested in a CE, beyond what is recorded in the meeting notes, requires discussion on the general JCT-VC reflector.

As a general rule, all CEs are expected to include software available to all participants of the CE, with software to be provided within two (calendar) weeks after the release of the HM 5.0 software basis. Exceptions must be justified, discussed on the general JCT-VC reflector, and recorded in the abstract of the summary report.
Final CEs shall clearly describe specific tests to be performed, not describe vague activities. Activities of a less specific nature are delegated to Ad Hoc Groups rather than designated as CEs.

Experiment descriptions should be written in a way such that it is understood as a JCT-VC output document (written from an objective "third party perspective", not a company proponent perspective – e.g. referring to methods as "improved", "optimized" etc.). The experiment descriptions should generally not express opinions or suggest conclusions – rather, they should just describe what technology will be tested, how it will be tested, who will participate, etc. Responsibilities for contributions to CE work should identify individuals in addition to company names.

CE descriptions should not contain verbose descriptions of a technology (at least not unless the technology is not adequately documented elsewhere). Instead, the CE descriptions should refer to the relevant proposal contributions for any necessary further detail. However, the complete detail of what technology will be tested must be available – either in the CE description itself or in referenced documents that are also available in the JCT-VC document archive.

Those who proposed technology in the respective context (by this or the previous meeting) can propose a CE or CE sub-experiment. Harmonizations of multiple such proposals and minor refinements of proposed technology may also be considered. Other subjects would not be designated as CEs.

Any technology must have at least one cross-check partner to establish a CE – a single proponent is not enough. It is highly desirable have more than just one proponent and one cross-checker.

It is strongly recommended to plan resources carefully and not waste time on technology that may have little or no apparent benefit – it is also within the responsibility of the CE coordinator to take care of this.

A summary report written by the coordinator (with the assistance of the participants) is expected to be provided to the subsequent meeting. The review of the status of the work on the CE at the meeting is expected to rely heavily on the summary report, so it is important for that report to be well-prepared, thorough, and objective.
Non-final CE plan documents were reviewed and given tentative approval during the meeting (in some cases with guidance expressed to suggest modifications to be made in a subsequent revision).
The CE description for each planned CE is described in an associated output document JCTVC-F9xx for CExx, where "xx" is the CE number (xx = 01, 02, etc.). Final CE plans are recorded as revisions of these documents.

It must be understood that the JCT-VC is not obliged to consider the test methodology or outcome of a CE as being adequate. Good results from a CE do not impose an obligation on the group to accept the result (e.g., if the expert judgment of the group is that further data is needed or that the test methodology was flawed).

Some agreements relating to CE activities were established as follows:

· Only qualified JCT-VC members can participate in a CE

· Participation in a CE is possible without a commitment of submitting an input document to the next meeting.

· All software, results, documents produced in the CE should be announced and made available to all CE participants in a timely manner.

7.4 Alternative procedure for handling complicated feature adoptions

The following alternative procedure had been approved at the preceding meeting as a method to be applied for more complicated feature adoptions:

1. Run CE + provide software + text, then, if successful,

2. Adopt into HM, including refinements of software and text (both normative & non-normative); then, if successful,

3. Adopt into WD and common conditions.

Of course, we have the freedom (e.g. for simple things) to skip step 2.

7.5 Common Conditions for HEVC Coding Experiments

Preferred Common Conditions for experiment testing that are intended to be appropriate for both CEs and other experiments were selected by the group and described in output document JCTVC-F900.

7.6 Software development (to be updated)
The software coordinator had already started integrating bug fixes on top of HM 3.3 software, and had strongly recommended for proponents of adopted proposals to re-implement them in HM 3.3 and test in this environment before integrating them into HM 4.x. All tools were planned to again be thoroughly tested after integration in HM 4.x.
HM 4.0 should be available within 3 weeks after the meeting, and will be used for CEs. HM 4.1 is planned to be available 3 weeks later.
7.7 Subjective test plan for design

Plan a subjective test enabling results at the Feb meeting.

Plans for subjective testing: Preparation of visual comparison for the February meeting will need to be discussed in the next meeting. Initial idea: Use a set of rates e.g. as from CfP, and run HM and JM on same conditions. It may not be necessary to run all different constraint cases, RA may be sufficient.

Need to prepare JM & HM encodings, roughly as was done for the CfP.
8 Establishment of ad hoc groups

JCTVC-J0280 Request to establish an AHG to reduce computation in residual coding [C. Auyeung, T. Suzuki (Sony)]

The ad hoc groups established to progress work on particular subject areas until the next meeting are described in the table below. The discussion list for all of these ad hoc groups will be the main JCT-VC reflector (jct-vc@lists.rwth-aachen.de).
	Title and Email Reflector
	Chairs
	Mtg

	JCT-VC project management (AHG1)
(jct-vc@lists.rwth-aachen.de)

· Coordinate overall JCT-VC interim efforts.
· Report on project status to JCT-VC reflector.
· Provide report to next meeting on project coordination status.
	G. J. Sullivan, J.-R. Ohm (co‑chairs)
	N

	HEVC Draft and Test Model editing (AHG2)
(jct-vc@lists.rwth-aachen.de)

· Produce and finalize JCTVC-I1002 HEVC Test Model 7 (HM 7) Encoder Description.
· Produce and finalize JCTVC-I1003 HEVC text specification Draft 7.
· Gather and address comments for refinement of these documents.
· Coordinate with the Software development and HM software technical evaluation AhG to address issues relating to mismatches between software and text.
	B. Bross, K. McCann (co‑chairs), W.-J. Han, I. K. Kim, J.‑R. Ohm, K. Sugimoto, G. J. Sullivan, T. Wiegand (vice‑chairs)
	N

	Software development and HM software technical evaluation (AHG3)
(jct-vc@lists.rwth-aachen.de)

· Coordinate development of the HM software and its distribution to JCT-VC members

· Produce documentation of software usage for distribution with the software

· Prepare and deliver HM 7.0 software version and the reference configuration encodings according to JCTVC-I1100 based on common conditions suitable for use in most core experiments (expected within 2 weeks after the meeting).

· Prepare and deliver HM 7.1 software (and additional "dot" version software releases as appropriate) and appropriate software branches that include additional items not integrated into the 7.0 version (expected within three weeks after the 7.0 software release).
· Perform analysis and reconfirmation checks of the behaviour of technical changes adopted into the draft design, and report the results of such analysis.

· Suggest configuration files for additional testing of tools.

· Coordinate with HEVC Draft and Test Model editing AhG to identify any mismatches between software and text.
	F. Bossen (chair),
D. Flynn, K. Sühring (vice‑chairs)
	N

	High-level parallelism (AHG4)

(jct-vc@lists.rwth-aachen.de)

· Study the implication of requiring the use of specific high-level parallelism tool(s) for very high resolution video to guarantee decoders can utilize parallel decoding.

· Study the implication of having both tiles and WPP in one profile when the use of specific high-level parallelism tool(s) are required for very high resolution video.

· Identify and work to resolve issues relating to the draft text description of existing high-level parallelism related tools and the associated HM implementation.

· Identify and discuss additional issues relating to high-level parallelism.


	M. Horowitz (chair),
M. Coban, F. Henry, K. Kazui, A. Segall, W. Wan, S. Wenger, M. Zhou (vice‑chairs) 
	N

	Entropy Coding Improvements (AHG5)

(jct-vc@lists.rwth-aachen.de)

· Study the number of context coded bins of the current HM design across various syntax elements, especially in the worst-case scenario.

· Investigate possible reductions to context coded bins; in particular, the reduction for reference index, delta QP, SAO offsets, and transform coefficient level coding.

· Discuss and arrange test conditions and software.

· Investigate the trade-off between coding efficiency and the context-coded bin reduction.

· Study the CABAC initialization tables in the current HM design and their impact on test sequences both inside and outside the common conditions.

· Investigate other possible improvements of the entropy coding in the current HM design.

· Report the results of these studies to the JCT-VC and recommend solutions where feasible.
	A. Segall (chair),
C. Auyeung, K. Chono, G. Martin-Cocher, T. Nguyen, J. Sole, V. Sze, W. Wan (vice‑chairs)
	N

	In-loop filtering (AHG6)

(jct-vc@lists.rwth-aachen.de)

· Clean up and stabilize the HM software, the draft text and the HM encoder description on non-deblocking in-loop filtering.
· Study extending the adaptability range of the deblocking filter

· Study harmonized control scheme of SAO and ALF.

· Study SAO simplification helping efficient implementation.
· 
	T. Yamakage (chair),
K. Chono, Y. J. Chiu, I. S. Chong, M. Narroschke, A. Norkin, P. Onno (vice‑chairs) 
	N

	Memory bandwidth restrictions in motion compensation (AHG7)

(jct-vc@lists.rwth-aachen.de)

· Study memory bandwidth in motion compensation.

· Study memory bandwidth reduction method in the HM software and the draft text.

· Study the impact of the memory bandwidth reduction techniques on complexity and coding efficiency.
	T. Suzuki (chair), W. Wan, M. Zhou (vice‑chairs)
	N

	Loss robustness (AHG8)

(jct-vc@lists.rwth-aachen.de)

· Create and/or maintain tools to test loss robustness including error patterns and a loss simulator.
· Identify techniques and conditions for testing the loss robustness of the design.

· Study the degree of loss robustness of the HM design and identify deficiencies.
· Identify and study the interdependencies in the HM design in relation to loss robustness, and the potential consequences of these interdependencies.
· Investigate solutions to improve loss robustness.
· Investigate the trade-off between coding efficiency and loss robustness.
	A. Rodriguez, P. Onno (co‑chairs)
	N

	High-level syntax (AHG9)

(jct-vc@lists.rwth-aachen.de)

· Study NAL unit header, sequence parameter set, picture parameter set, adaptation parameter set, and slice header syntax designs.
· Study SEI messages and VUI syntax designs, including checking and fixing texts for SEI messages currently included by referring to the AVC specification.

· Study the hypothetical reference decoder (HRD) syntax and operations, including making sure that the correct use of max_dec_pic_buffering[ i ] in the HDR text, as well as the text for bitstream conformance and decoder conformance.

· Work towards simplification and general minor cleanup of the high-level syntax.
· Assist in software development and text drafting for the high-level syntax in the HEVC design.
	Y. K. Wang (chair), J. Boyce, Y. Chen, S. Deshpande, M. M. Hannuksela, M. Haque, K. Kazui, T. Schierl, R. Sjöberg, T. K. Tan, W. Wan, P. Wu (vice‑chairs)
	Y (one day before the July meeting)

	Hooks for scalable coding (AHG10)

(jct-vc@lists.rwth-aachen.de)

· Investigate hooks that would be needed for support of bitstream scalability in HEVC syntax.
	J. Boyce (chair), J. Kang, J. Samuelsson, W. Wan, Y.‑K. Wang (vice‑chairs)
	N

	Lossless coding (AHG11)

(jct-vc@lists.rwth-aachen.de)

· Complete the software using the adopted lossless coding signaling mechanism and integrate it into HM7.0.
· Review the draft text on lossless coding, and suggest cleanup as appropriate.
· Study and create test conditions for evaluating the efficiency of lossless signaling method.
· Study and investigate possible improvements.
	W. Gao (chair), K. Chono, F. Henry, J. Xu, M. Zhou, P. Topiwala (vice‑chairs)
	N

	Support for range extensions (AHG12)

(jct-vc@lists.rwth-aachen.de)

· Examine modifications to the technical design that provide an increase in picture fidelity and support for non-4:2:0 or non-8-bit picture formats

· Study aspects of the technical design and software that need modification to support non-4:2:0 chroma formats.

· Study aspects of the current technical design and software that need modification to support bit-depths beyond 8 bit.
· Assist and advise in the work of removing any implicit assumptions of 8-bit depth and 4:2:0 formatting from the current draft and software (where feasible, without introducing technical design changes).
	D. Flynn (chair), D. Hoang, K. McCann, E. Francois, K. Sugimoto, P. Topiwala (vice‑chairs)
	N

	Reference picture buffering and list construction (AHG13)

(jct-vc@lists.rwth-aachen.de)

· Provide source code that enables HM encoding of all test cases described in JCTVC-H0725 and produce anchor data.
· Identify and work to resolve issues relating to the draft text description of reference picture handling and list construction, and the associated HM software functionality.
· Study possible improvements related to reference picture buffering and list construction.
· Study the loss resilience properties of reference picture handling and its support in the HM software (in coordination with the loss resilience AHG).
	R. Sjöberg (chair), Y. Chen, Hendry, T. K. Tan, Y.‑K. Wang (vice‑chairs)
	N

	Study on HEVC conformance requirements (AHG14)

(jct-vc@lists.rwth-aachen.de)

· Study the requirements of HEVC conformance testing to ensure interoperability.

· Discuss the work plan needed to develop HEVC conformance testing.

· Study potential testing methodology to fulfil the requirements of HEVC conformance testing.

· Study to develop a potential set of HEVC conformance bitstreams
	T. Suzuki, W. Wan (co‑chairs)
	N


9 Output documents

The following documents were agreed to be produced or endorsed as outputs of the meeting. Names recorded below indicate those responsible for document production.

JCTVC-I1000 Meeting Report of 9th JCT-VC Meeting [G. J. Sullivan, J.-R. Ohm]

JCTVC-H1001 HEVC software guidelines [K. Suehring, D. Flynn, F. Bossen, (software coordinators)]

Remains valid

JCTVC-I1002 High Efficiency Video Coding (HEVC) Test Model 7 (HM 7) Encoder Description [K. McCann (primary), B. Bross, W.-J. Han, I. K. Kim, K. Sugimoto, G. J. Sullivan] (WG 11 N XXXXX)

JCTVC-I1003 High Efficiency Video Coding (HEVC) text specification draft 7 [B. Bross (primary), W.-J. Han, G. J. Sullivan, J.-R. Ohm, T. Wiegand] (WG 11 N XXXXX)

JCTVC-I1004 Draft Disposition of Comments on.. [B. Bross, G. J. Sullivan, J.-R. Ohm, XXXX] (WG 11 N XXXXX)

JCTVC-I1100 Common HM test conditions and software reference configurations [F. Bossen]

Modifications include:

· SAO settings as from CE1.

· AMP on

· ALF conf. (RA mode as of I0603) in HE10, with current-picture optimization

· Transform skip off in main, on in HE10

Agreed.

Software HM7.0 availability (suitable for CTC coding efficiency experiments) two weeks after the end of the meeting. 7.1 three weeks later

Any adopted proposals where software is not delivered by the scheduled date will be rejected.

If combinations of proposals are intended to be tested in a CE, the precise description shall be available with the final CE description, otherwise it cannot be claimed to be part of the CE

Document deadline of July 2012 meeting isJuly 2nd.

JCTVC-I110 Core Experiment 1: Intra transform mode dependency simplifications [K. Ugur, A. Saxena]

10 Future meeting plans, expressions of thanks, and closing of the meeting
tbd
Future meeting plans were established according to the following guidelines:

· Meeting under ITU-T SG 16 auspices when it meets (starting meetings on the Monday or Tuesday of the first week and closing it on the Tuesday or Wednesday of the second week of the SG 16 meeting), and

· Otherwise meeting under ISO/IEC JTC 1/SC 29/WG 11 auspices when it meets (starting meetings on the Wednesday or Thursday prior to such meetings and closing it on the last day of the WG 11 meeting).

Some specific future meeting plans were established as follows:

· 11–20 July 2012 under WG 11 auspices in Stockholm, SE.
· 10–19 October 2012 under WG 11 auspices in Shanghai, CN.

· 14–23 January 2013 under ITU-T auspices in Geneva, CH.

· 17-26 April 2013 under WG 11 auspices in Incheon, KR.

ITU was thanked for its excellent hosting of the 9th meeting of the JCT-VC and for providing the viewing equipment used at the meeting.

The JCT-VC meeting was closed at approximately 1753 hours on Monday 7 May 2012.

Annex A to JCT-VC report:
List of documents

Annex B to JCT-VC report:
List of meeting participants

The participants of the sixth meeting of the JCT-VC, according to a sign-in sheet passed around during the meeting (approximately 255 in total), were as follows:
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