- 12 -

Q.6 (WP 3/16) Informal Report

	INTERNATIONAL TELECOMMUNICATION UNION
	STUDY GROUP 16

	TELECOMMUNICATION
STANDARDIZATION SECTOR

STUDY PERIOD 2005-2008
	(WP 3/16)

	
	English only

Original: English

	Question(s):
	6/16
	Geneva, 26 July - 5 August 2005

	

	Source:
	Rapporteur Q6/16

	Title:
	Q6/16 Informal Report


1
Summary

1.1
Recommendations for Approval

None for Q6/16.

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:


PLEN TD 149 Draft Corrigendum to Rec. H.264 "Advanced video coding for generic audiovisual services"

PLEN TD 150 Draft Corrigendum to Rec. H.264.1 "Conformance specification for H.264 advanced video coding"


PLEN TD 151 Draft Corrigendum to Rec. H.264.2 "Reference software for H.264 advanced video coding"
1.3
Other documents for Approval

The following Implementer's guide was proposed and recommended to be forwarded for Approval by SG 16:


PLEN TD 152 Draft New Implementors’ Guide for Rec. H.263 "Video coding for low bit rate communication"
1.5
Question 6/16 Summary

Note that Q.6/16 may also sometimes be referred to in this document as "VCEG" (Video Coding Experts Group).  Some work of Q.6/16 is also conducted jointly with ISO/IEC JTC 1/SC 29/WG 11 in an organization known as "the JVT" (Joint Video Team).

The primary goals for Q.6/16 at this meeting were to review the progress of Q.6 and JVT work and to plan future work.

Primary topics of work in Q.6/16 and the JVT include the following:

· Maintenance of prior standards (primarily Recs. H.264, H.264.1, H.264.2, H.263, and H.262), including in particular, potential corrigenda issues regarding

· Errata issues for H.264, H.264.1, and H.264.2

· Rec. H.262 dependency on ANSI/IEEE 1180 IDCT specification

· H.263 Annex Q rounding specification problem in Figures Q.8 and Q.9 (and similarly in ISO/IEC MPEG-4 part 2 subclauses 7.4.6.1 and 7.4.6.2 Figures V2-7 and V2-8).

· Current work on enhancement extensions of Rec. H.264, including

· Scalability

· Sample aspect ratio indication

· Studying of potential enhancement extension of Rec. H.264, including

· KTA #1: Improvement of coding efficiency (including 4:4:4 coding in particular)

· KTA #2: Minimization of computational complexity

· KTA #3: Feedback-based robustness to corrupting/erasure channel environments

· Other technical areas as appropriate

Primary needs for future planning concern the following:

· Subjects listed above

· Other areas of potential enhancement of Rec. H.264

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

The goals of the meeting were achieved to the satisfaction of Q.6.
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 Dr. Thomas Wiegand (Heinrich Hertz Institute, Germany).
Persons (31 in total) attending the Q6 sessions, per a sign-in sheet circulated at the meeting, included Marc Baillavoine (France Telecom), Gisle Bjøntegaard (Tandberg), Frank Bossen (Invited Expert), Madhukar Budagavi (Texas Instruments), Włodzimierz Chodań (Telekomunikacja Polska), Takeshi Chujoh (Toshiba), Bernard Dhgerdil (Freescale Semiconductor), Arild Fuldseth (Tandberg), Rich Hall (Polycom), Michael Horowitz (CoVi Technologies), Joel Jung (France Telecom), Hun Mun Kim (Samsung AIT), Woo-Shik Kim (Samsung AIT), Masaki Kitahara (NTT), Jani Lainema (Nokia), Dave Lindbergh (Polycom), Marian Muczko (Telekomunikacja Polska), Tomokazu Murakami (Hitachi), Mike Nilsson (BT), Yuriy Reznik (Qualcomm), Phoom Sagetong (Qualcomm), Gary Sullivan (Microsoft), Teruhiko Suzuki (Sony), Thiow Keng Tan (NTT DoCoMo), Pang Tongchuan (CATT), Thomas Wiegand (Fraunhofer HHI), Steffen Wittmann (Panasonic), Albert Wong (Dilithium Network), Lianhuan Xiong (Huawei), Tomoyuki Yamamoto (Sharp), and Lu Yu (Zhejiang Univ.).
The meeting adopted the agenda in TD 58/WP3 with minor modifications as follows (including minor corrections to document numbers and source information):
· Approval of the agenda

· WP3 TD 58 Q6/16 Status, Agenda, and Documents

· Review of interim activities and current status

· WP3 TD 57 WP3 Draft Agenda for WP 3/16 (Geneva, 26 July – 5 August 2005)
· WP3 TD 58 Q6/16 Status, Agenda, and Documents

· WP3 TD 49 Q6/16 Rapporteur's Meeting Report (16-21 January 2005 VCEG & JVT in Hong Kong, China) [Previously reviewed at the 8 April meeting of WP 3/16 in Strasbourg, France]

· WP3 TD 62 Q6/16 Rapporteurs’ Meeting Report (18-22 April 2005 VCEG & JVT in Busan, Republic of Korea)
· WP3 TD 82 Rapporteur's Meeting report (24-29 July 2005 JVT in Poznań, Poland)

· VCEG working practices (incl. email communication)

· Maintenance and coordination regarding video coding standards other than H.264

· Rec. H.262 dependency on ANSI/IEEE 1180 IDCT specification

· H.263 Annex Q rounding specification problem in Figures Q.8 and Q.9 (and similarly in ISO/IEC MPEG-4 part 2 subclauses 7.4.6.1 and 7.4.6.2 Figures V2-7 and V2-8).

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

· Errata issues for H.264, H.264.1, and H.264.2

· Sample aspect ratio indication

· Scalability

· Studying of potential enhancement extension of Rec. H.264, including

· KTA #1: Improvement of coding efficiency (including 4:4:4 coding in particular)

· D.92 [T. Murakami, Hitachi/Japan] Adaptive Picture Flipping Coding
· KTA #2: Minimization of computational complexity

· D.94 [J. Lainema & S. Wenger, Nokia/Finland] Discussion on potential new H.264 profiles (Advocates considering only bitstream restrictions to address reduced-complexity application needs rather than Tandberg approach)

· D.138 [D. Lindbergh, Polycom/USA] MaxStaticMBPS Parameter for H.241
· D.140 [S. Perschau & M. Horowitz, USA/USA] Complexity Analysis: H.264 vs. "Computationally Efficient H.264" (Provides analysis of computational complexity of design elements proposed by Tandberg)

· D.154 [R. Folland & A. Fuldseth, Tandberg/Norway] Proposed draft spec. of H.264 Computationally Efficient profile (Tandberg proposal)

· D.158 [A. Fuldseth & G. Bjøntegaard, Tandberg/Norway] Reduction of encoder complexity using 4 computational efficiency tools (Tandberg proposal)

· D.159 [R. Folland & G. Bjøntegaard, Tandberg/Norway] Decoder timings using two CE tools on a PC with Intel Pentium 4 processor (Tandberg proposal)

· KTA #3: Feedback-based robustness to corrupting/erasure channel environments (no input documents in this category)
· Other technical areas as appropriate

· Video support in ITU-T systems

· Joint meeting of Q1, Q6, and Q23, including below-listed topics in particular:

· D.106 [N. Luo, Huawei/China] A proposal for study on Gamma in MM comm.

· D.138 [D. Lindbergh, Polycom/USA] MaxStaticMBPS Parameter for H.241
· RFC 3984 use in H.32x systems

· Coordination and communication with other organizations

· GEN TD 68 LS on progress in the field of Scalable Video Coding (SVC)

· GEN TD 75 LS reply on FRExt Amd. to H.264 | ISO/IEC 144496-10 Advanced Video Coding

· GEN TD 109 LS on FGNGN consid. for next-gen. audio and video codecs in NGN

· Planning for JVT work and work relating to Rec. H.264, including

· Subject areas listed above

· D.97 [S. H. Jang, KT/Korea] Prop. reqs. for video codec in NGN MM systs. & terminals
· D.114 [S. Okubo, Waseda U./Japan] Low delay requirement for the "H.325" system
· Requirements, and planning toward development of a future new "H.265" standard

· D.155 [G. Bjøntegaard & A. Fuldseth, Tandberg/Norway] Proposal to include computational efficiency (CE) as an activity towards H.265 (Tandberg proposal)

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

· File archives and email communication for the work of VCEG and the JVT

· Plans for meetings and structure of future work

· All other business necessary for Q6 consideration

4.1
Documentation

Contributions: None.

Delayed contributions: 92, 94, 97, 106, 114, 138, 140, 154, 155, 158, 159.

TD/PLEN: None as input (output: 149, 150, 151, 152).
TD/GEN: 68, 75, 109.
TD/WP3: 49, 57, 58, 62, 68, 75, 82 (output: 94, 95).
4.2
Interim meeting reports

The reports of the three interim rapporteur's group meetings for VCEG and the JVT were reviewed and approved as follows:
· 16-21 January 2005 in Hong Kong, China [VCEG and JVT]
(with about 120 people participating and 60 substantial input documents [WP3 TD 49] containing results reported to the 8 April meeting of WP 3/16 in Strasbourg, France)

· 18-22 April 2005 in Busan, Republic of Korea [VCEG and JVT]
(with about 120 people participating and 80 substantial input documents [WP3 TD 62])

· 24-29 July 2005 in Poznań, Poland [JVT Only]
(with about 150 people participating and 110 substantial input documents [WP3 TD 82])
4.3
Incoming Liaisons

Three incoming liaison statements were considered by Q.6/16 (TD 68/GEN from ISO/IEC JTC 1/SC 29/WG 11 MPEG on scalable video coding, TD 75/GEN from ITU-T SG 9 in reply to information about H.264 FRExt, and TD 109/GEN from FGNGN WG 1) and a reply liaison statement to MPEG (WP3 TD 94) was prepared expressing satisfaction with the current state of work and future workplans.

4.4
Discussions

4.4.1
Current status
The following observations were made relating to the current status of work were made.  The meetings have been very active.  Regarding the current "High 4:4:4" profile of Rec. H.264 – if not implemented, a corrigendum approach would be good; and possibly to also consider labelling "Main" as "not preferred" relative to High.  Also, perhaps consider 4:4:4 coding for non-high-performance applications such as coding PC screen output (possibly at low frame rates).  Aspect ratio indicator work was discussed and considered mature.  The LS to 3GPP from WG11 (remarking on no anticipated need for changes) was noted.  Regarding scalability – it was noted that the "closed loop coding" studies indicate that the "update step" feature may not be necessary to be part of the decoding process (which is important since the update step is a very large share of the scalable-video-coding decoding complexity), although the lifting step may be used as an encoding optimization method.  Some activity has begun on low-delay scalable coding.  The coding performance of SVC is now close to that of "single-layer" hierarchical B picture coding (which is already better than conventional IBBP coding from a coding efficiency point of view), at least when spatial scalability is not in use.  The recent adjustment of the SVC schedule was also noted (deadline Jan 2007).

4.4.2
VCEG and JVT working practices
The following remarks were made regarding VCEG and JVT working practices.  The JVT Poznan meeting report contains useful information about JVT working practices.  The VCEG email discussion reflector will be moved from the former IMTC host site to another site (most likely "Yahoo Groups") immediately after the SG meeting.  Those seeking information about the reflector should contact the Q.6 rapporteur (G. Sullivan – Microsoft/USA).  Q.6 plans to create a list of who is on the new reflector, and those who wish to be on it will be required to provide their name, approximate address, and affiliation.  We would like to also set up a VCEG web site if possible for informal information exchange, and seek help from our participants to do so.
4.4.3
Rec. H.262 IDCT issue
The normative reference to ANSI/IEEE 1180 in ITU-T Rec. H.262 | ISO/IEC 13818-2 will be replaced by reference to ISO/IEC 23002-1, which is currently under development in MPEG.

It was noted that there is also a new effort in MPEG to specify a particular conforming IDCT fixed-point algorithm (see MPEG's public Call for Proposals – and note that attached to the CfP is a copy of the "Study" text of 23002-1).

Consent of the corrigendum to H.262 to replace the reference to ANSI/IEEE 1180 with a reference to ISO/IEC 23002-1 is planned for the April 2006 meeting of SG 16.

4.4.4
Rec. H.263 Annex Q rounding issue
It was noted that H.263 Annex Q contains what appears to be an erroneous specification for a division with rounding in which the numerator is a signed number.
The currently-specified rounding in Figures Q.8/H.263 and Q.9/H.263 (and similarly in ISO/IEC MPEG-4 part 2 subclauses 7.4.6.1 and 7.4.6.2 Figures V2-7 and V2-8) specifies a division by a denominator value D of the form D = 2K where K is a positive integer constant.  The Recommendation says to perform the division of a numerator N by this denominator using equations of the form as follows:

Result = (N+D/2) / D
where the "/" symbol denotes division with truncation of fractional remainders toward zero.

This would have been an acceptable equation form if N were always non-negative, but that is not a valid assumption in this part of the Recommendation. It would have alternatively been acceptable to instead specify

Result = (N+D/2) >> K
or

Result = Sign(N) * (Abs(N)+D/2)) / D.

Probably the first of those two alternatives is the most reasonable interpretation. 
The current rounding specification would cause a problem if, for example, N = –1.25 * D.  In such a case, the computed result of the rounded division would be 0 instead of the likely-intended value of –1.

It was agreed to produce an implementer's guide for Rec. H.263 [PLEN TD 152] to address the issue.

4.4.5
Maintenance of H.264, H.264.1, and H.264.2
It was noted that errata processing and updating for H.264, H.264.1, and H.264.2 has continued in the JVT (cf. JVT Poznan meeting report WP3 TD 81), and that this has resulted in a recent loss of synchronization with the status of the approval process of the twin texts in ISO/IEC.  Thus, it was agreed to Consent new versions of these Recommendations at this meeting to result in updating to reflect the latest status [PLEN TDs 149, 150, and 151].
4.4.6
Review of JVT work on extension of H.264
It was noted that the SVC work in the JVT is progressing well and that the JVT additionally desires to make a minor revision to add new sample aspect ratio definitions to H.264 Annex E.  The plan for the new aspect ratio indicators seems mature and the SVC work is ongoing.
4.4.7
Potential further enhancement work for H.264
4.4.7.1
Key technical area 1: Improvement of coding efficiency
One previously identified key technical area of work is improvement of coding efficiency.

It was noted that work to study potential improved coding efficiency relative to the current High 4:4:4 profile has been under way in the JVT.  This work was supported by the group, and it was agreed to encourage that work to move forward to the extent such work is determined to be appropriate by the JVT.  It was understood that this may result in the definition of one or more additional profiles, and possibly some form of deprecation of the existing High 4:4:4 profile.

One delayed contribution (D.92) was provided on improved coding efficiency.  The idea presented was flipping of the input picture horizontally and/or vertically (using 2 bits in header).  It was noted that Intra coding efficiency depends on spatial directional characteristics of image.  For example, using an artificial image, a 9% smaller file size was possible with same PSNR.  Results of tests were reported for both intra-only and intra+inter coding – which reported better results from intra+inter (only 1 reference frame).  Example 1: Flower garden 0.8 dB overall, with 10 frame period for intra.  Example 2: Coastguard 0.3 dB overall, with 10 frame period for intra.  There appeared to be slightly bigger gains at higher bit rates.  This was not tested in the JM reference encoder software, but in the contributor's own encoder.  For inter prediction, reference pictures were flipped along with the current picture.  The tested encoding method exhibited a 4x computational load in encoder, to test all flip combinations.  It was noted that a prior contribution by Karl Lillevold and Greg Conklin (RealNetworks) had remarked on similar phenomena, and others reported experiencing similar behavior.  It was remarked that pictures could be chopped into sections with each section flipped separately – perhaps even with a tree-structured hierarchy of flipping bits.  A further remark was to suspect a phenomenon of motion prediction for inter prediction – due to the local optimization of MV decisions, performance may be better when things are moving out of the picture than when they are moving into the picture (at the left and top edges).  Thus, for example with the "flower garden" sequence in which the camera is panning to the left, the motion vectors on the right side of the scene are likely to form better predictors for those on their left than vice versa.  For intra it was observed that the phenomenon is just a matter of having some missing prediction directions due to the need to have a causal spatial predictor.  The group discussed whether to put this technique into group "KTA software" and declined to do so at this time, although there was general interest in further study of the phenomenon and proposed enhancements to address it.
4.4.7.2
Key technical area 2: Minimization of computational complexity
Six delayed contributions (94, 138, 140, 154, 158, 159) were discussed on the topic of minimizing computational complexity relative to the current Rec. H.264.  The Tandberg technical proposal investigation areas were categorized as follows:
1. Reduced-complexity deblocking during decoding

2. Reduced-complexity motion compensation interpolation during decoding

3. Reduced-complexity entropy coding during encoding and decoding

4. Preferred selection of simpler motion compensation positions during encoding

5. Avoidance of small block-size segmentations during encoding
An information document D.140 on (estimated average rather than worst case estimates) software decoder complexity analysis was provided for interpolation (2nd category above) and deblocking filter (1st category above) simplifications; using methods similar to the published IEEE CSVT Horowitz et al method.  The analysis accounted for SIMD and TriMedia PNX 1500 implementations.  Information was provided to allow the analysis to be mapped to other platforms.  See contribution D.140 for further detail.  The methodology produces a lower bound on estimated complexity (hopefully not too loose a lower bound).  Estimates of frequency-of-use data were based on Tandberg use of reference software with R-D optimization and 5 reference frames – data was also provided to allow study with other frequency-of-use estimates or to allow worst-case study or alternative-architecture study.

It was reported that the total complexity savings from the five approaches could be in the neighbourhood of 30% in decoders and 15% in encoders, and encoders were estimated to have about 3.5 times the total complexity of decoders.  The quality impact corresponding to these complexity reductions was estimated at AVSNR results showing roughly 4% loss in coding efficiency on common CIF test sequences, relative to unrestricted application of the current Baseline profile use.  Perceptually, it was remarked that it was believed that there would be a "hard time seeing a difference" in quality (relative to unrestricted current Baseline use), although precise estimation of perceptual impact would be difficult.

It was noted that sometimes encoders and decoders share a common pool of processing resources, and in such an environment the higher overall complexity of encoding would present an opportunity for more total computational resources savings even when the percentage of encoder resource savings is lower than the percentage of decoder resource savings.
Some remarks were made about whether it was appropriate to consider computational complexity estimates based on proprietary encoder and decoder implementations, or whether a more verifiable method of analysis should be sought as an "agreed model".  In some prior work (see the published IEEE CSVT paper by Horowitz et al and the delayed contribution D.140 by Horowitz) we had multi-architecture analysis efforts that went beyond self-reported estimates from proprietary implementations.  On the other hand, estimates based on actual optimized implementations may be more confident estimates than "academic" studies, and perhaps if multiple independent parties get similar estimates from their own implementations, the estimate is probably pretty good.

A potential approach was discussed to address these issues using an approach involving systems-level work, e.g., affecting capability exchange protocols.  An example is 8x8 minimum motion comp block size restriction.  Another example of a similar conceptual form is found in D.138.  An entropy coding change would appear to be "too intrusive" in its affect on H.264 to fit within this approach.  Such an effort should refrain, at a minimum, from changes of syntax and semantics.  Potentially, some degree of decoding "drift" (e.g., in MC interpolation and perhaps deblocking) might be allowable.  Also it was agreed that such an approach should avoid "substantial" H.264-impacting material in the systems protocol domain.  Such an approach would avoid creation of non-conforming bitstreams, inability to use stored bitstreams, etc.  Such an approach would appear not to support category #3 above (entropy coding changes) for complexity reduction, but might support the other 4 categories in some fashion.  And all changes to H.264 could be avoided.

It was agreed that if such an approach will work (and we do not have an indication that it would not), it would be a minimal-impact way to address the issue.  Such work was suggested to proceed as a Question 1 topic rather than as a Question 6 topic in the future (although with some help from Question 6 experts).  This approach was discussed in joint review with Q.1 on Tuesday 2 August.  This plan to move consideration of this work to Q.1 as outlined above is agreed.  The "ground rule" assumption for this work is to rule out the creation of encoders that produce bitstreams that do not conform to H.264 and to rule out the lack of ability of ordinary H.264 decoders to decode the video bitstreams.  Q.6 will thus stop work on this topic.
4.4.8
Support for H.264 in H.32x using H.241
Delayed contribution D.138 was reviewed jointly with Q.6, Q.1, and Q.23.  Ensuring a clear definition of a "static" macroblock was the primary subject of attention, and a good compromise appears to have been reached to provide a clear specification in full detail along with an additional less rigorous informational note to explain the principles of the design.

Other editorial aspects of the in-progress draft changes to H.241 were also reviewed and clarified in the joint discussion.  WP2 TD 153 for support of H.264 use in IP networks using RTP based on IETF RFC 3984 provided some of the reviewed text.
4.4.9
Gamma processing issues
Delayed contribution D.106 was reviewed jointly with Q.6, Q.1, and Q.23.

It advocated to consider the effect of gamma nonlinearity processes.  It was noted that sometimes gamma adjustment processes are cascaded and intermediate processing is also performed (e.g., color matrix, compression, resampling, etc.) and/or offsets are added (or not added when perhaps they should have been), and sometimes the "camera gamma" does not match the "display gamma", and that sometimes improper combinations occur inadvertently.  A desire was expressed to study the impact of the issues and to determine solutions from that study.

Various gamma-mapping curves are enshrined in local and international standards of various sorts.

It was noted that there are other organizations that have significant expertise in gamma-related work, including ITU-R, IEC, CIE, and SMPTE.  There may be expertise in those organizations that we do not find currently in SG16.

A suggestion was put forth to "just mandate a particular gamma" for use in SG 16 systems.  It was noted that there is a diversity of application environments for our standards as well as difference CRTs, different cameras, etc.  Mandating a value may be one solution to achieve interoperability (putting the burden on the encoder to convert to that value); and treating gamma information as metadata is another solution (putting the burden on the decoder to convert from whatever convention is in use to what is appropriate for its display).  There are many factors to consider.
It was noted that video cases are somewhat dominated/mandated by television practice, and this may dictate particular answers.  Outside of video (e.g., for still images, film material, etc.) there is further uncertainty.

It is not entirely clear how much importance we should place on trying to take action on this topic.

One suggestion was to pick 1.0 gamma.  However, it was remarked that 1.0 is not perceptually good as a trade-off between dynamic range and quantization error.

The topic seems worth study.  SG 16 is thus open for contribution analyzing the impact on our environment and considering what we should do about it.  However, we are not fully convinced that there is a strong need for work on this in SG 16.
Further contributions on this topic are welcome.  Q.23 or Q.1 seems an appropriate place to consider/discuss these issues for now.  Q.6 would also like to be kept informed.

4.4.10
Longer-term future work planning
4.4.10.1
Next-generation network issues
D.97, D.114, and GEN TD 109 contained input material on NGN video coding characteristics; partly in response to circular 36.
A desire for low delay was expressed as a goal to be accomplished with the future work and the future availability of increased network capacity (not just improved picture quality).  Increased frame rate is another closely related goal.  These aspects have importance to the "feeling of presence" and "feeling of reality", the ability to perform two-way conversation effectively, etc.

A 150 ms "mouth-to-ear" delay acceptability threshold was cited for one-way delay (referring to a previous version of G.114).

The importance of reduced delay and increased frame rate to accessibility issues (e.g., see H.sup1) was also noted and expressed to reinforce the asserted priority of such work.

Q.21 activity and its planned outgoing LS to SG13 were noted.

The group supports these goals, and agrees to (continue to) consider low delay as an important aspect of future work.

Remarks were included in the input document on the need for scalability (spatial, temporal, quality), flexibility, use of QoS, multimedia API work, DRM, support for a diversity of codecs, etc.

Our current Q.6 path forward, in particular including work on scalability, appears consistent with the expressed needs.

4.4.10.2
Requirements, and planning toward development of a future new "H.265" standard
Delayed contribution D.155 requested consideration of "computational efficiency" to continue in further work, e.g., towards "H.265".

A desire was expressed to use and develop metrics / quantitative analysis (not only experimental but also analytical in nature).  The methodology of prior Horowitz and ST Micro rapporteur-group inputs can help serve toward development of this analysis.  Further work is encouraged.

A desire was expressed to have common "key technical area" (KTA) software.  However, no input technology available at the moment appeared sufficiently mature toward immediate creation of such software.

We plan for the work of prior 3 VCEG ad hoc groups to continue by email reflector correspondence; however, it should be understood that current work in these AHGs is not intended to imply any need for near-term planning to create modifications of H.264, or to start drafting of an "H.265" or "H.266", etc., but are rather for study to determine whether and when work on such things should begin in earnest.

When we do get to beginning serious work on an "H.265", we agree that computational efficiency should be one serious and concentrated goal of the effort (obviously, along with coding efficiency and other considerations).  In principle, we consider encoder as well as decoder computational efficiency to be worthy of consideration.

At the moment we do not see evidence of readiness of technical advances sufficient to justify embarking on a concentrated effort toward an "H.265" design project.
4.5
Intellectual Property Statements

None.

4.6
Outgoing Liaisons

Q.6/16 prepared one outgoing LS, which is to MPEG on the subject of JVT future work.

4.7
Work programme

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.  In addition, Q.6 will continue the JVT effort for definition of scalable video coding (SVC) extensions of H.264 and potentially for definition of one or more new 4:4:4 profile extensions of H.264 by the end of 2006.
4.7.2
Future meetings

Q.6 and the JVT will hold two interim Rapporteurs meetings (October 2005 in Nice France, and January 2006 in Bangkok Thailand. Q.6 also plans to host a JVT meeting in a co-located fashion with the next meeting of SG16.
5
Summary of Liaison Activity

	Title
	Destination
	Purpose
	Source
	TD/WP

	Reply LS on video coding issues
	ISO/IEC JTC 1/ SC 29/ WG 11 (MPEG)
	Reply and Information
	Q.6/16
	94/WP3


6
Workplan

The following texts are at the consent stage at the output of this meeting: Revised Rec. H.264, Revised Rec. H.264.1, and Revised Rec. H.264.2.  We additionally now expect to complete a substantial (e.g., 150 pages of modifications) revision of H.264 at the end of 2006.
7
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

	13-21 Oct 2005
	ISO/IEC JTC1 / SC29 / WG 11 (MPEG) / Nice, France
	Q.6/16
(& JVT)
	1. Progression of work on revision of H.264 for scalable video coding.
2. Consideration and progression of work on revision of H.264 for 4:4:4 video coding.
3. Maintenance of H.26x standards.

4. Consideration of last-call remarks as necessary relating to H.264, H.264.1, and H.264.2.
5. Consideration of future work proposals for revision of H.264, H.264.1, and H.264.2 for other purposes.
6. Consideration of proposals and organizational work toward eventual development of an "H.265".

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.
8. Coordination and communication with other organizations.
10. Planning for future work of Q6.
10. Other business as necessary for Q6/JVT consideration.
(Plan to meet as Q.6 during 13-18; as JVT during 14-21 Oct.)

	14-20 Jan 2006
	ISO/IEC JTC1 / SC29 / WG 11 (MPEG) / Bangkok, Thailand
	Q.6/16
(& JVT)
	Continuation of subjects above-listed for October Q.6/JVT meeting

	1-7 April 2006
	ITU-T SG 16 / Geneva
	Q.6/16
(JVT)
	Continuation of subjects above-listed for January Q.6/JVT meeting (with Q.6-specific non-JVT work to be within SG 16 meeting)
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