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Summary
The Joint Collaborative Team on 3D Video Coding Extension Development (JCT-3V) of ITU-T WP3/16 and ISO/IEC JTC 1/ SC 29/ WG 11 held its thirteenth meeting during 17–21 Oct 2015 at the ITU-T premises in Geneva, CH. The JCT-3V meeting was held under the chairmanship of Dr Jens-Rainer Ohm (RWTH Aachen/Germany) and Dr Gary Sullivan (Microsoft/USA). For rapid access to particular topics in this report, a subject categorization is found (with hyperlinks) in section 1.12 of this document.

The meeting was mainly held in a “single track” fashion, with few breakout activities (as documented in this report) held in parallel. All relevant decisions were made in plenaries when one of the chairs was present.
The JCT-3V meeting sessions began at approximately 1400 hours on Saturday 17 Oct 2015. Meeting sessions were held as documented in the sections below until the meeting was closed at approximately XXXX hours on Tuesday 20 Oct 2015. Approximately XX people attended the JCT-3V meeting, and approximately 2 input documents and 5 AHG reports were discussed. The meeting took place in a collocated fashion with a meeting of SG16 – one of the two parent bodies of the JCT-3V. The subject matter of the JCT-3V meeting activities consisted of work on 3D extensions of the Advanced Video Coding (AVC) and the High Efficiency Video Coding (HEVC) standards.

The primary goals of the meeting were to review the work that was performed in the interim period since the twelfth JCT-3V meeting in producing

· Integrated HEVC specification text (including 3D-HEVC, corresponding to pre-published version of ITU 3rd edition) 

· Draft 3 of Alternative Depth Info SEI Message (ISO/IEC 14496-10:2014/PDAM3, for ballot)
· MV-HEVC Software Draft 4 

· 3D-HEVC Software Draft 2 (ISO/IEC 23008-5:200x DAM4, for ballot)

· MV-HEVC / 3D-HEVC Verification Test Plan

Furthermore, the JCT-3V reviewed the results from two interim Core Experiments (CE); reviewed technical input documents; produced updated versions of the draft texts, framework descriptions and software implementations of the items above.

The JCT-3V produced X particularly important output documents from the meeting: (update)
· …
For the organization and planning of its future work, the JCT-3V established X "Ad Hoc Groups" (AHGs) to progress the work on particular subject areas. The next two JCT-3V meetings are planned during 22–26 Feb. 2016 under WG 11 auspices in San Diego, US, and during 27–31 May 2016 under ITU-T auspices in Geneva, CH.
The document distribution site http://phenix.it-sudparis.eu/jct3v/ was used for distribution of all documents.

The reflector to be used for discussions by the JCT-3V and all of its AHGs is jct-3v@lists.rwth-aachen.de. 
Administrative topics

1.1 Organization

The ITU-T/ISO/IEC Joint Collaborative Team on 3D Video Coding Extension Development (JCT-3V) 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-3V are ITU-T WP3/16 and ISO/IEC JTC 1/SC 29/WG 11.

1.2 Meeting logistics

The JCT-3V meeting sessions began at approximately 1400 hours on Saturday 17 Oct 2015. Meeting sessions were held on all days except weekend days until the meeting was closed at approximately XXXX hours on Tuesday 20 Oct 2015. Approximately XX people attended the JCT-3V meeting, and approximately 2 input documents and 5 AHG reports were discussed. The meeting took place in a collocated fashion with a meeting of SG16 – one of the two parent bodies of the JCT-3V. The subject matter of the JCT-3V meeting activities consisted of work on 3D extensions of the Advanced Video Coding (AVC) and the High Efficiency Video Coding (HEVC) standards.

Information regarding preparation and logistics arrangements for the meeting had been provided via the email reflector jct-3v@lists.rwth-aachen.de and at http://wftp3.itu.int/av-arch/jct3v-site/2015_10_M_Geneva/.
1.3 Documents and document handling considerations

1.3.1 General

The documents of the JCT-3V meeting are listed in Annex A of this report. The documents can be found at http://phenix.it-sudparis.eu/jct3v/.

Registration timestamps, initial upload timestamps, and final upload timestamps are listed in Annex A of this report (as of the time of preparation 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 (if possible) for real-time review by the participants during the meeting discussions. The preliminary notes were also circulated publicly by ftp (http://wftp3.itu.int/av-arch/jct3v-site/) 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.

1.3.2 Late and incomplete document considerations

The formal deadline for registering and uploading non-administrative contributions had been announced as Tuesday, 13 Oct 2015. Non-administrative documents uploaded after 2359 hours in Paris/Geneva time Wednesday 14 Oct 2015 were considered "officially late". Due to the small number of documents submitted to the meeting, no critical case was occurring.
Documents in the "late" category that are CE reports or cross-verification reports are somewhat less problematic than late proposals for new action (and especially for new normative standardization action).

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.

Document with registration number JCT3V-M0xxxwas registered after the "officially late" deadline (and was therefore also uploaded late). This was however made … .
Some contributions may also have been revised after the initial version was uploaded, or presentation decks may have been added. 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.

The following document registration(s) were later cancelled or otherwise never provided or never discussed due to lack of availability or registration errors: JCT3V-M00xx. 
Ad hoc group interim activity 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.

1.3.3 Outputs of the preceding meeting

The report documents of the previous meeting, particularly the meeting report (JCT3V-L1000), the integrated HEVC specification text (JCT3V-L1001), the MV-HEVC and 3D-HEVC verification test plan v3 (JCT3V-L1002), the Draft 3 of Texture/Depth packing SEI (JCT3V-L1006), MV-HEVC Software Draft 4 (JCT3V-L1009), and the 3D-HEVC Software Draft 1 (JCT3V-K1012), which had been produced in the interim period, were approved. The HTM reference software package produced by AHG3 on software development, and the software technical evaluations were also approved.

All output documents of the previous meeting and the software had been made available in a reasonably timely fashion.

The chairs 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.

1.4 Attendance

The list of participants in the JCT-3V 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.

1.5 Agenda

The agenda for the meeting was as follows:

· IPR policy reminder and declarations

· Opening remarks

· Contribution document allocation

· Reports of ad hoc group activities

· Review of results of previous meeting

· Consideration of contributions and communications on 3D video coding projects guidance

· Consideration of 3D video coding 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

1.6 IPR policy reminder

Participants were reminded of the IPR policy established by the parent organizations of the JCT-3V 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-3V 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/jct3v-site (JCT-3V contribution templates)

· http://www.itu.int/ITU-T/studygroups/com16/jct-3v/index.html (JCT-3V 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.

1.7 Software copyright disclaimer header reminder

It was noted that it is our understanding according to the practices of the parent bodies to make reference software available under copyright license header language which is the BSD license with preceding sentence declaring that contributor or third party rights are not granted, as e.g. 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 header is currently 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 3D video standard(s) and for use as the basis of products to promote adoption of the technology. This is likely to require further communication with and between the parent organizations.
The ATM, HTM and MFC software packages that are used in JCT-3V follow these principles. The view synthesis software used for non-normative post processing is included in the HTM package and also has the BSD header.
1.8 Communication practices

The documents for the meeting can be found at http://phenix.it-sudparis.eu/jct3v/. Furthermore, the site http://ftp3.itu.int/av-arch/jct3v-site was used for distribution of the contribution document template and circulation of drafts of this meeting report.

Communication of JCT-3V is performed via the list jct-3v@lists.rwth-aachen.de (to subscribe or unsubscribe, go to https://mailman.rwth-aachen.de/mailman/listinfo/jct-3v). 
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.

1.9 Terminology

Note: Acronyms should be used consistently. For example, “IV” is sometimes used for “inter-view” and sometimes for “intra-view”. 

Some terminology used in this report is explained below:

· AHG: Ad hoc group.

· AMVP: Advanced motion vector prediction.

· ARP: Advanced residual prediction.

· ATM: AVC based 3D test model
· 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.

· 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.

· B-VSP: Backward view synthesis prediction.

· CABAC: Context-adaptive binary arithmetic coding.

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

· CE: Core experiment – a coordinated experiment conducted between two subsequent JCT-3V meetings 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").

· CPB: Coded picture buffer.

· CTC: Common test conditions.

· DBBP: Depth based block partitioning.

· DC: Disparity compensation

· DDD: Disparity derived depth (which uses the motion disparity vector to reconstruct a certain block (PU) of the depth map)

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

· DF: Deblocking filter.

· DLT: Depth lookup table.

· DMC: Depth based motion competition.

· DMM: Depth modeling mode.

· DPB: Decoded picture buffer.

· DRPS: Depth-range parameter set.

· DRWP: Depth-range based weighted prediction.

· DT: Decoding time.

· DV: Disparity vector

· ET: Encoding time.

· 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).

· HRD: Hypothetical reference decoder.

· HTM: HEVC based 3D test model
· IC: Illumination compensation

· IDV: Implicit disparity vector
· IVMP: Inside-view motion prediction (which means motion for depth component is inherited from texture component motion) 
· IVRC: Inter-view residual prediction.

· 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-3V).

· MPI: Motion parameter inheritance.

· MV: Motion vector.

· NAL: Network abstraction layer (HEVC/AVC).

· NBDV: Neighboured block disparity vector (used to derive unavailable depth data from reference view’s depth map) and DoNBDV = depth oriented NBDV
· NB: National body (usually used in reference to NBs of the WG 11 parent body).

· NUT: NAL unit type (HEVC/AVC).

· PDM: Predicted Depth Map
· POC: Picture order count.

· PPS: Picture parameter set (HEVC/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.

· RAP: Random access picture.

· R-D: Rate-distortion.

· RDO: Rate-distortion optimization.

· RDOQ: Rate-distortion optimized quantization.

· REXT: Range extensions (of HEVC).

· RPS: Reference picture set.

· RQT: Residual quadtree.

· SAO: Sample-adaptive offset.

· SEI: Supplemental enhancement information (as in AVC).

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

· SDC: Segment-wise DC coding.

· SH: Slice header.

· SHVC: Scalable HEVC.

· SPS: Sequence parameter set (HEVC/AVC).

· TSA: Temporal sublayer access.

· Unit types:

· CTB: Coding tree block (luma or chroma) – unless the format is monochrome, there are three CTBs per CTU.
· CTU: Coding tree unit (containing both luma and chroma, previously called LCU)

· CB: Coding block (luma or chroma).

· CU: Coding unit (containing both luma and chroma).

· LCU: (formerly LCTU) largest coding unit (name formerly used for CTU before finalization of HEVC version 1).

· PB: Prediction block (luma or chroma)

· PU: Prediction unit (containing both luma and chroma), with eight shape possibilities.

· 2Nx2N: Having the full width and height of the CU.

· 2NxN (or Nx2N): Having two areas that each have the full width and half the height of the CU (or 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.

· N/2x2N paired with 3N/2x2N or 2NxN/2 paired with 2Nx3N/2: Having two areas that are different in size – cases referred to as AMP.

· TB: Transform block (luma or chroma).

· TU: Transform unit (containing both luma and chroma).
· 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-3V).

· VPS: Video parameter set.

· VS: View synthesis.

· VSO: View synthesis optimization (RDO tool for depth maps).

· VSP: View synthesis prediction.

· 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).

1.10 Liaison activity

The JCT-3V did not send or receive formal liaison communications at this meeting.

1.11 Opening remarks

· Common code base for MV/3D software (currently based on HM 16.5) / coordination with RExt / SHVC which will establish a single codebase?
· Software/Conformance timelines
· Status of previous meeting deliverables that need update?
· Standards publication status: 3D-HEVC was published XXX by ITU as version 3, FDAM ballot was closed July 6, not published yet in ISO.
· DCOR ballot on 3D-AVC closes July 5, COR can only be issued by October

· Status of conformance and reference software in the different amending activities: MFC Reference Software and Conformance under DAM ballot, ending 2015/09; MV-HEVC Reference software under DAM ballot (to be finalized in 2015/10), 3D-HEVC Reference Software PDAM ballot closed; 3D/MV-HEVC conformance: DAM ballot not started.
· MV-HEVC verification testing – unlike planned, was not performed prior to next meeting.
· Expected output docs: 
· MFC+D ISO FDAM reference software (for ballot)-> ITU consent
· MFC+D ISO FDAM conformance (for ballot)-> ITU consent

· COR on 3D-AVC -> ITU consent

· Draft 4 of Alternative Depth Info SEI Message (ISO/IEC 14496-10:2014/DAM3, for ballot)
· Dispositions of comments on the above
· MV-HEVC Reference Software preliminary FDAM

· 3D-HEVC Reference Software DAM Study (G. Tech, H. Liu)
· MV-/3D-HEVC Conformance preliminary FDAM ?
· MV-HEVC verification test report?
· MV-/3D-HEVC verification test plan
· (no update of HTM text, HTM11 stays valid) – is it mature enough?
1.12 Contribution topic overview

The approximate subject categories and quantity of contributions per category for the meeting were summarized as follows.

· AHG reports (section 2) (7)
· Project development and status (section 3) (0)

· SEI messages (section 4) (2)
· Non-normative Contributions (section 5) (0)
NOTE – The number of contributions noted in each category, as shown in parenthesis above, may not be 100% precise.

1.13 Scheduling planning

Scheduling: Generally meeting time was scheduled during 0900–2000, with coffee and lunch breaks as convenient. Ongoing refinements were announced on the group email reflector as needed.

Some particular scheduling notes are shown below, although not necessarily 100% accurate:

· Saturday, first day

· 1400-1530: Opening and AHG report review
· 1530-1630: Review SEI messages
· XXday, second day

· …
· Subjective testing
2 AHG reports (7)
(Chaired by JRO and GJS, Saturday 10/17 14:00-15:30)

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

JCT3V-M0001 JCT-3V AHG report: Project management (AHG1) [J.-R. Ohm, G. J. Sullivan]
3 Project development, status, and guidance (2)
3.1 Communication by parent bodies (0)
It was communicated to the parent bodies during the joint meeting on Thu 14:30 that it is planned to progress with an AVC extension for the alternative depth information SEI message. This was agreed.
3.2 MV-HEVC / 3D-HEVC Software (0)
Discuss progression of software …
3.3 MV-HEVC / 3D-HEVC Conformance (0)
Discuss progression of conformance …
3.4 3D-HEVC / MV-HEVC performance assessment (0)
Discuss progression of verification tests …
4 SEI messages (2)
JCT3V-M0021 Centralized Texture-Depth Packing SEI Message for H.264/AVC [Jar-Ferr Yang, Hung-Ming Wang, Chiu-Yu Chen]
JCT3V-M0022 Centralized Texture-Depth Packing SEI Message for HEVC [Jar-Ferr Yang, Hung-Ming Wang, Chiu-Yu Chen]
5 Non-normative contributions (0)
No contributions noted.
6 Project planning

6.1 Software and Conformance development Update
HTM software:

The Integration plans had been provided by G. Tech

The plan was confirmed by the plenary on 06-25. HTM 15.0 is expected to be available by 2015/08/07, HTM 15.1 integration starts after that. Both 15.x versions are based on HM 16.5.
HTM-15.0 Integration plan 
	
	Document/Proponent
	Integrator
	Time (days)

	SEI Base spec:

	General changes
	TBD
	TBD
	

	SEI Annex F

	Layers not present SEI
	JCTVC-M0043, Vidyo,
	Vidyo
	2

	Inter-layer constrained tile sets SEI
	JCTVC-N0383, Nokia, Qualcomm, HHI, Sony
	HHI
	2

	Bitstream partition nesting SEI
	JCTVC-O164, Nokia, 
	No resources
	

	Bitstream partition initial arrival time SEI 
	JCTVC-O164, Nokia
	No resources
	

	Sub-bitstream property SEI
	Nokia
	Already integrated
	-

	Alpha channel information SEI 
	JCTVC-P0123, BBC
	BBC
	3

	Overlay information SEI 
	JCTVC-Q0045, Disney
	Disney
	2

	TMVP constraints SEI
	JCTVC-Q0189, Nokia
	No resources
	

	Frame-field information SEI
	JCTVC-Q0247, Nokia
	No resources
	

	SEI Annex G

	3D reference displays information SEI 
	JCT3V-D0218, Ericsson
	Ericsson
	3

	Depth representation information SEI 
	JCT3V-F0169, Nokia
	Nokia
	3

	Multiview scene information SEI
	-
	HHI
	2

	Multiview acquisition information SEI 
	-
	HHI
	2

	Multiview view position SEI 
	-
	HHI
	2

	SEI Annex I

	Alternative Depth Information SEI 
	(Disney, NICT)
	Disney, NICT
	7

	Decoding Processes

	Hybrid scalability
	??
	No resources
	

	Layer-wise startup (fixes)
	Multiple
	HHI
	2

	Bumping (fixes)
	Multiple
	HHI
	2

	POC reset (fixes)
	Multiple
	HHI
	2


To be clarified in post-meeting coordination: Starting data; Order of integration.

It is left to the discretion of the software coordinators to set up a timeline for the integration and request proponents to finish integration by a given date.

Integration Procedure & Guidelines

Integration is done in a serial way. Each integrator cross-checks the version provided by his predecessor. The cross check for the last version is carried out by the software coordinators.

Integration Guidelines

When integrating 

· software changes should be enclosed by macros switchable by defines including company and proposal number, e.g.

#define MYCOMPANYS_DEPTHFILTER_JCT3V_B0555  1

#if MYCOMPANYS_DEPTHFILTER_JCT3V_B0555
// do stuff

#endif

· new tools should be made switchable in the cfg-file if reasonable 

· cfg-files should be updated

Delivery of software

Before delivering the software to the next integrator it should be checked if

· the software compiles under Windows and Linux

· software compiles and delivers same results as previous version when integrated tools are disabled by macro or cfg-settings

· there are encoder-decoder mismatches

· there are memory leaks by measuring maximum memory consumption (or specific tools e.g. valgrind) is 

· visual quality is not disturbed

Additional to the software cfg-files that reflect proposed settings and an excel sheet with coding results should be provided. Software and cfg-files should be delivered by checking it in to the corresponding (HTM or ATM) software repositories. 

When software is delivered this should be announced to the reflector. Moreover, every further change on the software should be announced. If there is a delay in integration this should be communicated to the reflector. 
Conformance development (taken from AHG report)



HTM-15.0 release





2015/08/07


Revision 3 bitstreams (based on HTM-15.0)


2015/08/31

13th Geneva meeting (MV-HEVC reference SW FDAM) 

2015/10


14th San Diego meeting (conformance FDAM) 


2016/02

14th San Diego meeting (3D-HEVC reference software FDAM)
2016/02

6.2 Software repositories 

HTM software for 3D-HEVC can be checked in

https://hevc.hhi.fraunhofer.de/svn/svn_3DVCSoftware/
Therefore, for each integrator an own software branch will be created by the software coordinator containing the current anchor version or the version of the previous integrator:

e.g., branches/0.7-mycompany
The branch of the last integrator will become the new release candidate tag.

e.g., tags/0.8rc1

This tag can be cross-check by the group for. If no problems occur the release candidate will become the new tag after 7 days:

e.g., tags/0.8

If reasonable, intermediate release candidate tags can be created by the software coordinator. 

7 Establishment of ad hoc groups 
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-3V reflector (jct-3v@lists.rwth-aachen.de).

	Title and Email Reflector
	Chairs
	Mtg

	JCT-3V project management (AHG1)

(jct-3v@lists.rwth-aachen.de)

· Coordinate overall JCT-3V interim efforts.

· Report on project status to JCT-3V reflector.

· Provide report to next meeting on project coordination status.


	G. J. Sullivan, J.-R. Ohm (co‑chairs)
	N

	3D-HEVC Draft and MV-HEVC / 3D-HEVC Test Model editing (AHG2)

(jct-3v@lists.rwth-aachen.de)

· Maintain the integrated version of HEVC text JCT3V-L1001 and coordinate with the SCC editors.

· Gather and address bug reports related to JCT3V-L1001 and JCT3V-K1003 3D-HEVC and suggest correction actions, if any.

· Coordinate with the HTM software Integration AHG to address issues relating to mismatches between software and text.
	G. Tech, K. Wegner (co-chairs), J. Boyce, Y. Chen, M. Hannuksela, T. Suzuki, S. Yea, J.-R. Ohm, G. Sullivan (vice chairs)
	N

	MV-HEVC / 3D-HEVC Software Integration (AHG3)
(jct-3v@lists.rwth-aachen.de)

· Coordinate development of the HTM software and its distribution to JCT-3V members, and finalize the work plan within one week.

· Produce documentation of software usage for distribution with the software.

· Prepare and deliver HTM-15.0 software version and the reference configuration encodings according to JCT3V-G1100 (expected within six weeks after the meeting).

· Start integrating HTM-15.1 for additional missing parts (related to HL syntax, SEI messages) 

· Prepare and deliver the Draft 4 of MV-HEVC software JCT3V-L1009 and Draft 2 of 3D-HEVC software JCT3V-L1012.
· Coordinate with 3D-HEVC Draft and MV-HEVC / 3D-HEVC Test Model editing to identify any mismatches between software and text.
	G. Tech, H. Liu, Y. W. Chen (co-chairs)
	N

	3D Coding Verification Testing (AHG4) 
(jct-3v@lists.rwth-aachen.de)

· Prepare a set of test sequences and encodings to be used in upcoming MV-HEVC and 3D-HEVC verification testing.
· Implement the MV-HEVC and 3D-HEVC verification test plan JCT3V-L1002.
· Prepare viewing logistics for 13th JCT-3V meeting.

	V. Baroncini, K. Müller, S. Shimizu (co-chairs)
	N

	HEVC Conformance testing development (AHG 5)

(jct-3v@lists.rwth-aachen.de)

· Further discuss and improve the conformance draft related to MV-HEVC and 3D-HEVC (JCT3V-K1008).

· Collect the conformance test streams.
	Y. Chen, T. Ikai, K. Kawamura, S. Shimizu, T. Suzuki (co-chairs)
	N


8 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.

JCT3V-L1000 Meeting Report of 12th JCT-3V Meeting [J.-R. Ohm, G. J. Sullivan] (before next meeting)
(Note: Initial versions of the subsequent draft documents should be uploaded by the end of the meeting, continually updating to be performed until the final the version is released.)

JCT3V-L1001 Integrated HEVC specification text [G. Tech] [2015-06-26]

In preparation of new edition.
JCT3V-L1002 MV-HEVC / 3D-HEVC Verification Test Plan [K. Müller, S. Shimizu] (WG11 N15441) [15-06-26] 

JCT3V-K1003 Test Model 11 of 3D-HEVC and MV-HEVC [Y. Chen, G. Tech, K. Wegner, S. Yea] 
Remains valid (from a prior meeting).

JCT3V-L1006 Draft 3 of Alternative Depth Info SEI Message [T. Senoh, Y. Chen, J.-R. Ohm, G. J. Sullivan] (ISO/IEC 14496-10:2014 PDAM3, WG11 N15423) [2015-08-10]

JCT3V-J1007 Draft 2 of MFC plus Depth [P. Yin, M. Hannuksela, Y. Chen, J.-R. Ohm, G. J. Sullivan] 
Remains valid (from a prior meeting).
DoC for ISO/IEC JTC 1/SC 29/WG 11 (N15421) was reviewed, resolution issued to progress into final spec.

JCT3V-K1008 MV-HEVC and 3D-HEVC Conformance Draft 3 [Y. Chen, T. Ikai, S. Shimizu, T. Suzuki] 
Remains valid (from a prior meeting).
JCT3V-L1009 MV-HEVC Software Draft 4 [G. Tech] [Study of ISO/IEC 23008-5:201X DAM2, WG11 N15445) [2015-08-25]

JCT3V-K1010 MFC+Depth Software Draft 2 [P. Yin, D. Tian] 

Remains valid (from a prior meeting).
JCT3V-K1011 MFC+Depth Conformance Draft 2 [P. Yin, D Tian] (ISO/IEC 14496-4:2004 DAM45, WG11 N15119) 

Remains valid (from a prior meeting).
JCT3V-L1012 3D-HEVC Software Draft 2 [G. Tech, H. Liu, Y. W. Chen] (ISO/IEC 23008-5:201X DAM4, WG11 N15447) [2015-08-25]
DoC for ISO/IEC JTC 1/SC 29/WG 11 (N15446) was reviewed.

JCT3V-K1013 Corrections to 3D-AVC [M. Hannuksela, S. Shimizu, L. Zhang] 
Remains valid (from a prior meeting).
JCT3V-G1100 Common Test Conditions of 3DV Core Experiments
Remains valid (from a prior meeting).
9 Future meeting plans, expressions of thanks, and closing of the meeting

The document upload deadline for the 14th meeting of the JCT-3V will be Feb XX, 2016, 2359 MET (Geneva/Paris time zone). Future meeting plans were established according to the following guidelines:

· Meeting under ITU-T SG 16 auspices when it meets (starting meetings on the Friday or Saturday of the first week and closing it on the Tuesday or Wednesday of the second week of the SG 16 meeting); 
· Otherwise meeting under ISO/IEC JTC 1/SC 29/WG 11 auspices when it meets (starting meetings on the first day and closing it on the last day of the WG 11 meeting);

· In cases where JCT-3V meets during the first week of the SG16 meeting under ITU-T auspices, and co-located with an MPEG meeting at a nearby meeting place, the meeting dates could also be approximately aligned with the MPEG meeting.
Some specific future meeting plans were established as follows:
· 22-26 Feb. 2016 under WG 11 auspices in San Diego, US.

· 27-31 May 2016 under ITU-T auspices in Geneva, CH.
ITU was thanked for the excellent hosting and organization of logistics for the 13th meeting of the JCT-3V. EBU, ITU and Vittorio Baroncini were also thanked for providing the 3D viewing facilities that were used during the meeting.
It was also reminded that final output documents (if also registered under a WG11 output doc number) have to be uploaded separately with a WG11 header. To do this in a timely fashion is particularly important for standards submitted for ballot, which should be sent to the chairs by the due date.
It was also reminded that slide presentation decks should be made available.

The JCT-3V meeting was closed at approximately XXXX hours on Tuesday 20 Oct 2015.

Annex A to JCT-3V report:
List of documents

Annex B to JCT-3V report:
List of meeting participants

The participants of the twelfth meeting of the JCT-3V, according to an attendance sheet circulated during sessions (approximately XX in total), were as follows:

1. …
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