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3.1
Summary

3.1.1
Recommendations for Approval

None for Q.6/16.

3.1.2
Recommendations proposed for Consent in accordance with Rec. A.8.

The following Recommendations were proposed and recommended to be forwarded for Consent by SG 16.  These texts were then forwarded by WP3 and consented by SG 16 on 26 November.

TD (WP3/16) 23 Draft Revised Rec. H.264 "Advanced video coding for generic audiovisual services"

TD (WP3/16) 24 Draft New Rec. H.264.1 "Conformance specification for H.264 advanced video coding"


TD (WP3/16) 28 Draft New Rec. H.264.2 "Reference software for H.264 advanced video coding"

TD (WP3/16) 25 Draft Revised Rec. H.263 "Video coding for low bit rate communication"
Note that the precise desired titles of these documents are as listed above, particularly for H.264.1 and H.264.2.

Note that the current implementer's guide to Rec. H.263 becomes obsolete upon completion of the approval process for the last item.
3.1.3
Other documents for Approval

None for Q.6/16.

3.1.5
Question 6/16 Summary

The primary goals for Q.6/16 at this meeting were to review the progress of work, plan future work, and complete Consent for the following texts.

· Draft Revision to Rec. H.264 "Advanced video coding for generic audiovisual services", including substantial extensions of functionality known as the Fidelity Range Extensions (FRExt) and a substantial set of corrections

· Draft New Rec. H.264.1 "Conformance specification for H.264 advanced video coding"

· Draft New Rec. H.264.2 "Reference software for H.264 advanced video coding"

· Draft Revision to Rec. H.263 “Video coding for low bit rate communication”

The goals of the meeting were achieved to the satisfaction of Q6.  Additionally, a decision was made to propose the an extension of the JVT effort to design extensions of H.264 to achieve scalable video coding (SVC) functionality.
3.4
Question 6/16 – Advanced Video Coding

Working Party 3/16 addressed Question 6/16 under the chairmanship of Mr. Gary Sullivan (Microsoft, USA), and assisted by Dr. Thomas Wiegand (Heinrich Hertz Institute, Germany).
Persons attending these Q6 sessions, per a sign-in sheet circulated at the meeting, included Gary Sullivan (Microsoft), Jani Lainema (Nokia), Gisle Bjontegaard (Tandberg), Joel Jung (France Telecom), Philippe Guillotel (Thomson), Bernard Dhgerdil (Motorola), John Sievers (Polycom), Stephen Perschau (NCS), Dave Lindbergh (Polycom), Ewu Pliszlea (Polish Telecom), Ghadah Saba (Syrian Telecom), Rafik Ahmad (Syrian Telecom), Dunling Li (Texas Instruments), Istvan Sebestyen (Siemens), Thomas Wiegand (Fraunhofer HHI), and Noah Luo (Huawei Technologies).

The meeting adopted the agenda in TD 3/WP3, which was as follows (including minor corrections to document numbers and source information):

· Approval of the agenda

· TD (WP3/16) 3 Q6/16 Status, documents, and agenda

· Review of interim activities and current status

· TD (WP3/16) 3 Q6/16 Status, documents, and agenda
· TD (WP3/16) 6 Q6/16 Rapporteurs’ Meeting report
(Munich, Germany, 15-19 March 2004)

· TD (WP3/16) 7 Q6/16 Rapporteurs’ Meeting report
(Redmond, Washington, USA, 17-23 July 2004)

· TD (WP3/16) 8 Q6/16 Rapporteurs’ Meeting report
(Palma de Mallorca, Spain, 18-22 Oct 2004)

· Maintenance and coordination regarding prior standards

· IDCT issues in Rec. H.262 and other standards

· D.84 [Siemens] Proposal for standardization of an optional IDCT to JPEG-1 (ITU‑T T.81 | ISO/IEC JTC1 10918-1) for loss-less applications (e.g. medical images)

· Corrigendum / Revision to Rec. H.263

· TD (WP3/16) 25 Draft Corrigendum 1 to Rec. H.263 “Video coding for low bit rate communication”

· Review and planning of JVT work and work relating to Rec. H.264, including

· Revision of Rec. H.264 for Fidelity Range Extensions (FRExt) and errata corrections

· TD (WP3/16) 23 Draft Revision of Rec. H.264 "Advanced video coding for generic audiovisual services", including substantial extensions of functionality known as the Fidelity Range Extensions (FRExt) and a substantial set of corrections

· Conformance specification for Rec. H.264

· TD (WP3/16) 24 Draft New Rec. H.264.1 "Conformance specification for Recommendation H.264"

· Reference software for Rec. H.264

· TD (WP3/16) 28 Draft New Rec. H.264.2 "Reference software for Recommendation H.264"

· Future plans for JVT

· Future maintenance of Rec. H.264

· Consideration of texts for consent, including

· TD (WP3/16) 23 Draft Revision of Rec. H.264 "Advanced video coding for generic audiovisual services", including substantial extensions of functionality known as the Fidelity Range Extensions (FRExt) and a substantial set of corrections
· TD (WP3/16) 24 Draft New Rec. H.264.1 "Conformance specification for Recommendation H.264"
· TD (WP3/16) 28 Draft New Rec. H.264.2 "Reference software for Recommendation H.264"
· TD (WP3/16) 25 Draft Corrigendum 1 to Rec. H.263 “Video coding for low bit rate communication”
· Potential enhancements for Rec. H.264, including

· Improvement of coding efficiency

· Improvement of computational efficiency

· D.6 [Polycom] "Dark" Macroblocks for Improved Computational Efficiency

· D.7 [Polycom] Reduced Resolution Update for Computational Efficiency

· D.12 [Tandberg] A fast profile of H.264

· Improvement of robustness to corrupting/lossy channel environments

· Scalability

· TD (GEN) 38 Incoming LS from ISO/IEC JTC 1/SC 29/WG 11 (MPEG) on Progress in the field of Scalable Video Coding (SVC)
· TD (WP3/16) 22 Summary of requirements for scalable video coding

· Other technical areas as appropriate

· Requirements and planning toward development of a future new "H.265" standard

· Video support in ITU-T systems

· Coordination and communication with other organizations

· Relationship with ISO/IEC JTC 1/SC 29/WG 11 (MPEG)

· TD (GEN) 38 Incoming LS from ISO/IEC JTC 1/SC 29/WG 11 (MPEG) on Progress in the field of Scalable Video Coding (SVC)

· File archives for the work of VCEG and the JVT

· Planning for one or more future workshops on video coding standardization

· Plans for meetings and structure of future work

· Other business as necessary for Q6 consideration

3.4.1
Documentation

Contributions: None.

Delayed contributions: 6, 7, 12, 84.

TD/PLEN: None.
TD/GEN: 38
TD/WP3: 3, 6, 7, 8, 22, 23, 24, 25, 27, 28
3.4.2
Interim meeting reports

The reports of the three interim rapporteur's group meetings for VCEG and the JVT were approved as follows.

· TD (WP3/16) 6 Q6/16 Rapporteurs’ Meeting report
(Munich, Germany, 15-19 March 2004)

· TD (WP3/16) 7 Q6/16 Rapporteurs’ Meeting report
(Redmond, Washington, USA, 17-23 July 2004)

· TD (WP3/16) 8 Q6/16 Rapporteurs’ Meeting report
(Palma de Mallorca, Spain, 18-22 Oct 2004)

3.4.3
Incoming Liaisons

One Liaison Statements was addressed to Q.6/16 (TD 38/GEN from ISO/IEC JTC 1/SC 29/WG 11 MPEG) and a reply liaison statement was drafted.

3.4.4
Discussions

3.4.4.1
Review of IDCT contribution D.84

The goal of the work effort described in contribution D.84 seems different than the IDCT issues under consideration in MPEG, so the opportunity for synergy with video work is not clear.  The specifics of the technical design that would achieve lossless coding while remaining similar to a JPEG-1992 DCT codec were not well understood by the group – more information on the technical concepts would be appreciated (is it a lifting-based transform, a dual-layer coding scheme with a non-DCT approach to coding the lossless enhancement layer, or something else?)

3.4.4.2
Work on a revision of Rec. H.263

Draft corrections for Rec. H.263 (TD 25 of WP3) were provided to replace the existing implementer's guide (which contains less than ten correction issues) with a corrigendum or new edition.
It was discussed whether this should be published as a separate corrigendum or as a new edition.

Probably a new edition is appropriate, as the current form of the Recommendation is in multiple documents and the effect of some corrigendum items is across these document divisions.  Replacing it all with one unified document seems desirable.
The existing Implementer's Guide should be withdrawn when the revised text is published.

3.4.4.3
Completion of current work on Recs. H.264, H.264.1, and H.264.2

3.4.4.3.1
H.264 revision

The current draft revised Recommendation H.264 was discussed and a few minor text refinements were made (wording of note about direct inference in subclause 8.4.1.2.2, use of list suffix indicator flag, wording of note in 7.4.1, changing "is" to "is equal to"). 
It was noted that an implication of this revision to Rec. H.264 is the need to revise H.241 accordingly, to provide signaling as necessary for its new capabilities (e.g., the four new profiles and the new level "1b").
3.4.4.3.2
H.264.1 conformance specification

The current draft new Recommendation H.264.1 was reviewed and its title was refined.  It was agreed to recommend this item for consent at this SG16 meeting.
3.4.4.3.2
H.264.2 reference software specification

The current draft new Recommendation H.264.2 was reviewed and its title and the text of the document to accompany the software was refined.  It was agreed to recommend this item for consent at this SG16 meeting.

3.4.4.4
Consideration of potential future enhancements to Rec. H.264
3.4.4.4.1
Computational efficiency contribution D.6 on "dark macroblocks"
A joint meeting was held with Question 1 on Tuesday 23 November 2004 at 2:30pm to address this contribution.
The proposal was to have a video encoder governed by model of decoder capability dependent on a control parameter called MaxSkipped.  This is to enable greater MaxMBPS than what is now specified in Annex A of Rec. H.264.  "Dark macroblocks" (named after the concept of "dark matter" in physics) are defined in the contribution as macroblock with zero motion vectors (perhaps all referencing the same reference picture list 0 entry for prediction) and no coded residual.  MaxSkipped is in units of macroblocks per second, specifying the maximum number of macroblocks per second when all macroblocks are "dark".  A formula is specified for an encoder to determine what it can send when some parts are skipped and some are not.
This uses the same basic concepts as a video complexity verifier (VCV) as previously proposed in JVT and elsewhere (although simplified).
Question: Would it be sufficient to define system capability exchange (e.g., H.241) to negotiate this or something like it, without affecting the video spec.?
H.264 Annex A is more of a broadcast model than a bi-directional negotiation model of capability specification.
We could hypothetically specify an additional column in H.264 Table A-1 for use in broadcast/storage scenarios, in addition to providing two-way negotiation capability in H.241.
We could hypothetically specify some SEI syntax to allow an encoder to describe the complexity characteristics of the bitstream (e.g., at sequence level).
Remark: Could we perhaps granularize the macroblocks per second aspect to the defined level parameters?  Maybe – maybe not.

System-relationship discussion question regarding prior discussion at Palma meeting:  Are we open to the idea of sending back-channel information within a video bitstream?  Answer: We're willing to study it further, but we are sceptical about it.  We have an ongoing ad-hoc activity of VCEG established to study this subject.
See other remarks in discussion of "fast profile" proposal below.

3.4.4.4.2
Computational efficiency contribution D.7 on reduced-resolution update

The proposed scheme includes performing prediction and reconstruction at full-resolution, but the residual difference coding is performed at a lower resolution.  This is the same basic idea as H.263 Annex Q.

Some parts of the design in H.264 (motion prediction structure, deblocking filter, lack of "advanced prediction"/OBMC) reportedly make it easier to adapt RRU to H.264 than to H.263.

Also has RRU intra coding of 32x32 regions as 16x16 coded blocks, with down-conversion of the neighbor samples for spatial prediction.
Sometimes the proposed method produces a reduction in objective quality but an improvement in subjective quality.
RRU reduces the overhead necessary for mode and motion vector information when the quantization fidelity is coarse.  It also cuts down the complexity of manipulating small blocks and the high amount of logic versus mathematical operations.  A significant complexity reduction is reported as a result.
Some aspects are similar to "macroblock pair" structure in the way that macroblock coding structures can be re-used after performing a pre-processing step to convert the signal into macroblocks to be manipulated for compression.
The proponent notes an RRU ability to "join" regions together for motion compensation.
Upsampling of the strength map is proposed for operation of the deblocking filter process.
It is asserted that the result is a factor of two less computation in the encoder.
Decoder complexity?  Should also be beneficial, although no precise estimate provided.
The switch between RRU and normal mode is at the picture level in the proposal.

This design is mainly for when QP is high.
Complexity aspects were emphasized in the presentation.

See other remarks in discussion of "fast profile" proposal below.

3.4.4.4.3
Computational efficiency contribution D.12 on a "fast profile"

A contribution was provided asserting the potential need for extending H.264 to include a definition of a "fast profile" providing an improvement in computational efficiency.

It was agreed that we should not define a new profile for 10-20% complexity reduction, but it was suggested to request technical contributions and, if sufficient proposals are forthcoming, define such a profile if a greater amount of complexity reduction is shown to be feasible without significant harm to coding efficiency (e.g., targeting a minimum of 40-50% complexity reduction).  The achievement in improved computational efficiency would need to be significant.
Reduced-complexity motion compensation interpolation and deblocking filter process may provide in the range of 15-25% complexity reduction.  Other ideas discussed – disallowing the smallest block sizes for motion compensation and changing/eliminating 4x4 intra prediction.

Typical and worst-case complexity reduction are different measures.  In fact there are quite a few ways to potentially measure complexity (e.g., even description complexity).

It is noted that the target of effort for this requested work is not all application environments, but primarily two-way real-time communication applications currently primarily addressed by the Baseline profile.

Again, the question arises as to whether we could avoid a need to define new profiles by use of some combination of enhanced capability exchange and SEI messages?
It was observed that there are two classes of achievable computational efficiency improvement – 1) things that can be adequately addressed using capability exchange (e.g., H.241) and SEI messages alone, and 2) things that require new non-backward-compatible syntax, semantics, and decoding processes to be specified in a video coding standard.
Question: What is a rough estimate of the computational complexity of H.264 relative to H.263 when using H.263 Annexes D, F, I, J, and T (the oft-suggested coding efficiency package for H.263 version 2)?  Response by proponent: Not exactly sure, but perhaps roughly a factor of 2.
Relative to H.263 baseline, the Horowitz et al study in CSVT estimated a rough factor of 2.5 in complexity for H.264 Baseline.

Proponent asserts a desire for something with complexity "closer to H.263 than to H.264".

Question: With what bit rate relationship for quality equivalence?  Response by proponent: Sometimes roughly a factor of 2 (highly scene and bit rate dependent).
Remark: CAVLC has some complexity impact – perhaps 10% of typical decoder processing time could be cut down to 5% at a loss of perhaps 3% in coding efficiency (very rough estimates).

Question (semi-rhetorical): How many parts of the codec would we be willing to play with to achieve a significant complexity savings goal?
This topic of discussion seems to come down, at this stage, to primarily to a question of whether we should wait for technical input to show that something sufficiently significant can be achieved or should instead decide that we plan to make the significant achievement and then figure out how to actually develop the technology to achieve the goal after deciding to embark on a standardization effort.  On one side is the notion that we should not indicate an intent to create a new profile without sufficient evidence of the ability to achieve a sufficient level of technical capability, and on the other side is the notion that embarking on a project may make it more likely that we could achieve the technology development.
Conclusion: No action taken.  We intend to continue to study these issues in the relevant VCEG AHG – and see what can be achieved in the technical work before deciding to attempt to create a new such proposed profile.
3.4.4.4.3
Scalability

An incoming liaison statement TD 38 GEN and a summary of collected requirements TD 22 WP3 were reviewed.

Note the July 2006 completion date targeted by MPEG.  It was decided to send an LS reply to MPEG, suggest doing work on the topic as an extension to H.264, attaching modified requirements document as the suggested starting basis, indicating interest in doing the scalability extension work jointly as a JVT effort.  Refer to summer 2006.

3.4.4.5
Other subjects

3.4.4.5.1
Workshop planning

Following discussions at the Palma meeting of Q6, interest was expressed in the organization of a workshop on video coding standardization.  Preliminary plans were provided by the SG 16 chairman in TD 27 of WP3.  Help with finalizing the plans for achieving a successful workshop are solicited.
3.4.4.5.2
Document archives

Q6 discussed the need for a file archive for JVT work, and is beginning to use the av-arch area of the ftp3.itu.int server for that purpose.  However, there is a need to enable an associated password-protected document exchange area with a password that can be given to all JVT members (including MPEG members of the JVT that are not ITU-T members) but that is not given to others who are not members of the JVT.  We therefore request the creation of such a document exchange area to facilitate the work of the JVT.
3.4.5
Intellectual Property Statements

None.

3.4.6
Outgoing Liaisons

Q.6/16 prepared one outgoing LS (TD 41 of WP3), which is to MPEG on the subject of potential JVT work on scalable video coding.

3.4.7
Work programme

3.4.7.1
Future work

Q.6 will continue to work, within the scope of JVT, on maintenance issues and resolution of any last call feedback for H.264, H.264.1, and H.264.2.  It is also proposed in an outgoing liaison statement to MPEG to continue the JVT effort for definition of scalable video coding (SVC) extensions of H.264 by the summer of 2006.  Plans to hold a workshop on video coding standardization are also in formative stages.
3.4.7.2
Future meetings

Q.6 will hold two interim Rapporteurs meetings (January 2005 in Hong Kong, and April 2005 either in Berlin or Busan Korea, depending on reaching an agreement for future SVC work with MPEG in the form of the JVT). It is also proposed to plan for a workshop on video coding standardization, tentatively scheduled for mid July of 2005.  Further, pending agreement with MPEG, Q6 suggests holding a JVT meeting in a co-located fashion with the next meeting of SG16.
4
Summary of Liaison Activity

	Title
	Destination
	Purpose
	Source
	TD/WP

	Reply LS on scalable video coding
	ISO/IEC JTC 1/ SC 29/ WG 11 (MPEG)
	Action
	Q.6/16
	41 / WP3


5
Workplan

The following texts are at the consent stage at the output of this meeting: Revised Rec. H.263, Revised Rec. H.264, New Rec. H.264.1, and New Rec. H.264.2.  We additionally now expect to complete a substantial (e.g., 150 pages of modifications) revision of H.264 in July of 2006.
6
Summary of Interim Rapporteur Meetings

The following is a summary of the interim Rapporteur meetings proposed by Q.6/16.

Question 6/16

	Tentative Dates
	Tentative Host/Place
	Question
	Detailed agenda items

	16-21 Jan 2005
	ISO/IEC JTC1 / SC29 / WG 11 (MPEG) / Hong Kong, China
	Q.6/16
(& JVT)
	1. Consideration of last-call remarks and (for JVT) ISO/IEC input on H.264 revision

2. Consideration of last-call remarks and proposals for future enhancement of H.264.1, and H.264.2
3. Progression of work on revision of H.264 for scalable video coding.
4. Consideration of future work proposals for revision of H.264 for other purposes.
5. Consideration of proposals and organizational work toward eventual development of an "H.265".

6. Organization efforts for workshop on video coding standardization

7. Collection of non-normative content to aid in the study and implementation of H.264.

8. Study and coordination relating to use of video coding in systems

9. Coordination and communication with other organizations

10. Planning for future work of Q6

11. Other business as necessary for Q6/JVT consideration

(Plan to meet as Q.6 during 16-18, as JVT during 18-21 days)

	18-22 April 2005

or

4-8 April

(depending on JVT SVC chartering)
	ISO/IEC JTC1 / SC29 / WG 11 (MPEG) / Busan, Rep. Korea

or

Berlin, Germany
	Q.6/16
(& JVT)
	Continuation of subjects above-listed for January Q.6/JVT meeting

(also a plan for a JVT meeting to be held in conjunction with the July 2005 meeting of SG 16)
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