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�
0.0	OVERVIEW


The eleventh meeting (Meeting “K”) of the ITU-T Advanced Video Coding Experts Group (Q.15 / SG 16) was held at the Resort at the Mountain, Welches (near Portland), Oregon, USA during 22-24 August, 2000.  The meeting was chaired by the Q.15 Rapporteur, Mr. Gary Sullivan.  Excellent arrangements were provided by Intel Corporation, the host organization.  This meeting report [Q15-K-60] contains several annexes of important information:


Annex A: A list of the 50 collaborating experts attending the meeting [Q15-K-02],


Annex B: A list of the 60 contributions and 2 Temporary Documents of the meeting [Q15-K-00],


Annex C: The detailed meeting agenda [Q15-K-TD-1],


Annex D: The list of ad-hoc groups established at the meeting.


Annex E: Collaborative letter to 3GPP/3GPP2 [Q15-K-54]


Annex F: Collaborative letter to ISO/IEC JTC1/SC29/WG11 [Q15-K-50]


Annex G: Collaborative letter to IETF AVT and MMusic Working Groups [Q15-K-56]





The overall issues addressed at this meeting are summarized in Table 1.





TABLE 1


CATEGORIZATION OF SUBJECT AREAS AT PORTLAND MEETING


SUBJECTS�
�
1.	Opening Session�
�
2.	Deployment and Support of Existing Video Coding Standards�
�
3.	Coordination of Video Coding Needs with Other Organizations�
�
4.	H.263 Proposals�
�
5.	H.26L Proposals and Demonstrations�
�
6.	Test Model, Software and Encoding for Video Coding Standards�
�
7.	Workplan for H.263�
�
8.	Workplan for H.26L Future Standard Development Project�
�
9.	Closing Session�
�



0.1	High-Level Summary of Meeting Results


A high-level summary of the results of the meeting is as follows:


0.1.1	Coordination Issues


Coordination work needed on H.242 and H.245 for factor-of-four reference picture resampling and H.263++ Annexes U, V, and W


Wrote a collaborative letter to 3GPP/3GPP2 on H.263 profiles


Sent a liaison letter to ISO/IEC JTC1/SC29/WG11 (MPEG) on video activities


Wrote a collaborative letter to IETF AVT and MMusic on H.263 profiles


0.1.2	H.263


Annexes U, V, and W ready for decision


Implementers guide draft altered, to be adopted


Profiles and levels draft plan changed to become new normative Annex X


Test Model to be adopted as Appendix II, delayed to coincide with Annex X approval


H.26L Test Model Long-Term


New development policy tentatively adopted [Q15-K-55]


Add picture size flexibility


Add mobile-oriented packetization


Modify loop filter [Q15-K-35]


Modify motion vector prediction [Q15-K-34]


Decouple display and decoding processes in time [Q15-K-38]


Modify direct bi-directional prediction in B pictures [Q15-K-44]


0.1.4	Future Meeting Plans


SG16 meeting November 13-17 (Geneva/ITU-T HQ)


0.2	Document Access


Documents for this meeting, for other meetings, and other information pertinent to the activities of the Advanced Video Coding Experts Group can be found on the Q15 ftp site hosted by PictureTel corporation and managed by the Rapporteur:


	ftp://standard.pictel.com/video-site


	http://standard.pictel.com/ftp/video-site





Documents for this meeting are found in the 0005_Osa subdirectory of the ftp site.





Document numbers are used to refer to documents listed in this report (e.g., Q15-K-60, which denotes this report itself) according to the document registration list [Q15-K-00] provided in Annex B.  A document number in italic font refers to a document that was not uploaded onto the ftp site prior to the advance upload deadline (four business days prior to the meeting).  Document numbers are also used in the filenames for storing documents on the ftp site (e.g., filename q15k60d1.doc for draft 1 of document 60, which is this meeting report, or q15k00r1.doc for the 1st revised version of the document list).  The “Q15” in a document number refers to the Question 15 Advanced Video Coding Experts Group, and the letter (e.g., “K” for this meeting) refers to the meeting for which the document was registered (“A” for the first meeting, “B” for the second, etc.).


0.3	Email Communications


Email conversations pertaining to the activities of this group are routinely conducted using the email reflector currently hosted by PictureTel Corp.  Those wishing to subscribe or unsubscribe to this email reflector are asked to send a plain-text email message to:


	majordomo@standard.pictel.com





in which the body of the email message is in the following format:


	subscribe itu-adv-video YOUR-EMAIL-ADDRESS





in which “YOUR-EMAIL-ADDRESS” is replaced by the subscribing email address (similarly substituting “unsubscribe” above to be removed from the list).





The address for email to be sent to all members of the email reflector list is:


	itu-adv-video@standard.pictel.com


1.0	OPENING SESSION


The group thanked Intel, the host organization, for their excellent arrangements for the meeting.


1.1	Organizational Items [Q15-K-02, Q15-K-03, Q15-K-TD-0]


The current experts list was made available to the members for sign-in for construction of the new attendee list [Q15-K-02] and the updated experts list [Q15-K-03].  The meeting invitation document [Q15-K-TD-0] was noted.





The Rapporteur discussed the importance of the disclosure of patents and of the filing of statements pertaining to such intellectual property claims with the ITU.  The group was encouraged to consult the guidelines and further information available at the ITU web site


http://www.itu.int/ITU-Databases/TSBPatent


1.2	Previous Meeting Report [Q15-K-01]


A report of the Q.15/SG16 meeting held during 16-18 May 2000 in Osaka, Japan was provided by the Rapporteur [Q15-K-01], and was reviewed and approved.


1.3	Review of Contributions [Q15-K-00]


The list of meeting contributions was reviewed, updated, and approved [Q15-K-00]. We are pleased to note that the vast majority of documents for this meeting had been uploaded to the ftp site for the group several business days prior to the meeting.  Advance electronic distribution of contributions will continue to be our policy, with further electronic distribution facilities available at our meetings (no paper copying or distribution).  Late, unannounced contributions hand-carried to the meetings were noted to be accepted only with the consensus of the meeting participants.  Some late contributions were made at this meeting as noted in the document list (documents not uploaded prior to a 4-business-day advance distribution deadline are noted by italics in the list and in the document numbers referenced in this report), and these were all accepted.  Facilities were made available by the host for obtaining electronic copies of documents at the meeting.





This was our seventh meeting at which a LAN was provided to give instant access to electronic meeting contributions throughout our meeting room.  For the first time, this included 802.11b wireless LAN access as well.  These excellent facilities greatly eased our ability to communicate and to distribute contributions in electronic form.


1.4	Meeting Plan [Q15-K-TD-1]


The meeting plan outlined in Q15-K-TD-1 and attached in Annex C to this report was reviewed, updated, and approved.


1.5	Proposed Future Meeting Plans


The upcoming meeting plans were presented:





SG 16 Meeting	13-17 November, 2000 – Geneva, CH ITU-T Headquarters


			[15 July White Contribution Deadline]





It was noted that the current study period ends this year, and a new charter and organization of work will be constructed in September, with Advanced Video Coding likely being continued as a Question (although probably no longer being Question number 15).





The group discussed the idea of possibly having a Q.15/SG16 meeting near Geneva just prior to the November SG 16 meeting, in order to provide more time for discussion and presentation of technical contributions than would be available in the shortened SG 16 meeting schedule.  It was decided that no such meeting would be required.


1.6	Ad Hoc Committee Reports [Q15-K-04, Q15-K-05, Q15-K-06, Q15-K-07, Q15-K-08]


Reports were presented for the five Ad Hoc Committees that were established at the previous meeting.  The ad hoc committees and their report document numbers are listed below in Table 2.





TABLE 2


Ad Hoc Committees Reporting to This Meeting


AD HOC COMMITTEE�
CHAIRPERSON�
REPORT�
�
Simulation Conditions and Error Resilience Testing�
Stephan Wenger�
Q15-K-04�
�
Test Model Enhancement and Software Development�
Keiichi Hibi�
Q15-K-05�
�
H.263++ Development�
Gary Sullivan�
Q15-K-06�
�
H.26L Development�
Keiichi Hibi�
Q15-K-07�
�
H.26L Network Adaptation Layer�
Thomas Stockhammer,�(aided by Jürgen Pandel and Gero Bäse)�
Q15-K-08�
�
1.6.1	Simulation Conditions and Error Resilience Testing [Q15-K-04]


No interim work on simulation conditions and error resilience testing was reported [Q15-K-04].


1.6.2	H.263++ Test model enhancement and software development [Q15-K-05]


No interim collaborative work was reported on H.263++ test model and software development [Q15-K-05].





Some topics of discussion for the Portland meeting were proposed in the report, including the need to add support for new H.263++ annexes in the H.263 test model, and the potential promotion of the H.263 test model to a more official form such as a technical report, implementer’s guide, or appendix to the H.263 Recommendation.  The group embraced both of these suggestions, targeting improving the test model and then adopting it as Appendix II to H.263 (replacing the current non-normative recommended optional modes appendix) in the Spring of 2001.





The work and contributions on these issues are discussed below in Section 4.2 and 6.


1.6.3	H.263++ development [Q15-K-06]


A number of developments were reported for the H.263++ project [Q15-J-06], and the work and contributions on this topic are discussed below in Sections 4 and 7.  The ad-hoc report on H.263++ noted that a major milestone was reached in July with the submission of the “white” contribution H.263++ Draft Annexes U, V, and W for “decision” in Geneva in November.  It noted that no significant problems had been reported in the submitted text, but that a couple of minor corrections might be needed in Geneva.  Any changes to be suggested should be submitted as delayed contributions for consideration in Geneva.





The ad hoc report noted that one contribution had been submitted for Portland regarding the Appendix II recommended optional enhancements.  The plan to modify this appendix was discussed at the meeting and was modified to instead consist of the creation of a new normative Annex X. The work on this issue is discussed below in Section 4.1.





The described plan to adopt a test model description as Appendix III was modified at this meeting to instead use the drafted test model description as a replacement of Appendix II, and to defer the adoption until decision of the new Annex X.  The work on this issue is discussed below in Section 4.2.


1.6.4	H.26L development [Q15-K-07]


A number of developments were reported for the H.26L project [Q15-K-07]. The ad-hoc report on H.26L reviewed the H.26L current draft status, experiment status, relevant contributions to the meeting, Key Technical Areas, functionality requirements, workplan, and top priorities.  The work and contributions on this topic are discussed below in Sections 5 and 7.


1.6.5	H.26L network adaptation layer [Q15-K-08]


The status of work on definition of network interfaces for H.26L was reported [Q15-K-08].  The ad hoc report noted that a number of contributions in this area were submitted to the meeting.  The work on this issue is reported in Section 5.2.


1.7	Liaison with Other Organizations


No incoming liaison statements were received.  Outgoing liaison statements are discussed in Sections 3 and 9.


2.0	SUPPORT OF EXISTING VIDEO CODING STANDARDS


2.1	Amendment and Corrigendum to H.262 | ISO/IEC 13818-2 (MPEG-2 video)


The progress of work on the new amendment for adding content description data to H.262 video bitstreams was described.  It was also noted that a new corrigendum had been drafted for H.262 video.  The white documents for the amendment and corrigendum were submitted in July.  Members were encouraged to participate in the finalization work, which is expected to take place primarily within ISO/IEC JTC1 SC29/WG11.  This work appears to be on track for final approval at the Geneva meeting of SG 16 in November.  There were no contributions on these issues to the Portland meeting.


2.2	H.263 Implementers Guide [Q15-K-47, Q15-K-49]


A contribution was provided containing proposed implementers guide material for H.263 [Q15-K-47].  This included prior material reviewed at other meetings, plus an additional item regarding the use of macroblock-level stuffing just prior to a start code.  The group agreed that the contribution contained valuable information for implementers of H.263.





The group also remarked that it would be useful to investigate the inclusion of two other issues in the implementers guide:


Some remarks about the interaction between Annex J and IDCT rounding error


Clarification of the use of Annex P with Annex N





The group asked for a new implementers guide draft to be produced as Q15-K-49 with the inclusion of some remarks on these issues.


3.0	COORDINATION OF VIDEO CODING NEEDS WITH OTHER ORGANIZATIONS


3.1	Video Requirements for Future ITU-T Systems Work


3.1.1	H.242 and H.245 for H.263+ Annex P Factor-of-Four RPR [Q15-K-14]


A contribution was provided [Q15-K-14] which contained proposed text for changing the H.242 and H.245 signals for use of the factor-of-four reference picture resampling (RPR) feature of H.263+ Annex P.  This followed up on an earlier contribution presented at our Osaka meeting [Q15-J-30].





This topic was discussed with Q.11-14 in a joint session, and the group had no opposition to the suggested changes.  It was understood that action would be likely by the proponents to have this issue considered at the November meeting in Geneva.


3.1.2	H.320/H.221/H.230/H.242 Implementers Guide [Q15-K-37]


A contribution was provided [Q15-K-37] which contained proposed text for adoption into the implementers guide for the H.320 series, including H.263 mode capability negotiation methods.





This topic was discussed in a Q.11 & Q.15 joint session, and the group appreciated the work done on this topic.  Further evolution of the implementers guide contents should be closely coordinated with any evolution of the relevant H.263 contents (e.g., Annex X).


Other Topics Discussed Jointly with Q.11-14 [APC 1905, APC TD-12]


An additional topic of relevance to our work that was discussed in a joint session with Q.11-14 was “uneven level protection”/“unequal error protection” for H.323 Annex I (Mobilitiy) [document APC 1905 of Q.12-14].  A method was presented to provide unequal error protection to RTP streams, such that more important data is assumed to be at the start of each packet and that the subsequent data toward the end of each packet is assumed less important.  Forward error correction (FEC) coding techniques were applied across multiple data packets, with some “parity packets” possibly being shorter than others or shorter than some of the data packets to which they were applied, and resulting in varying degrees of protection against packet loss or data corruption (primarily packet loss).  A target application of this design was the carriage of error-robust data partitioned or layer-coded video streams.





There was some group discussion about whether this type of work should be discussed primarily in the IETF or ITU community, with several participants indicating [APC TD-12 of Q.12-14] that work in the IETF on such packetization schemes was preferred and that alternative technologies might exist.  There was some question as to how warmly such work might be received in the IETF, where the idea of there being value in corrupted or partially-recovered packets might be a foreign concept.  No particular action was taken by our group on these issues.


3.2	3GPP/3GPP2 and H.263 Profiles [Q15-K-42, Q15-K-46, Q15-K-54]


Two contributions [Q15-K-42, Q15-K-46] were provided containing proposals for the definition of H.263 profiles and levels for use in 3GPP/3GPP2 and other wireless environments.  The group agreed that 3GPP/3GPP2 and similar wireless environments were an important area of application for H.263.  The specific actions taken in regard to 3GPP/3GPP2 and the profiles and levels for H.263 are described below in Section 4.1.





The group decided to send a collaborative letter to the 3GPP/3GPP2 community regarding these issues.  It was produced as Q15-K-54 (See Annex E to this report).


3.3	ISO/IEC JTC1/SC29/WG11 and Future Video Coding Work [Q15-K-50]


The group elected to convey to ISO/IEC JTC1/SC29/WG11 (MPEG) the status of our current video coding work.  Noting that WG11 had recently announced a call for technology contributions for future video coding standardization activity, we also felt it important to seek a way that any hypothetical future WG11 video coding work could be maximally coordinated with the ongoing H.26L project (although at this time WG11 has no clear plans about what it would do in response to the requested technology contributions).  These remarks were drafted into an outgoing liaison statement to WG11 [Q15-K-50] (See Annex F to this report).


3.4	IETF AVT and MMusic Working Groups [Q15-K-56]


Since the subject of profiles and levels for H.263 is of significant interest in the IETF community for simplified capability establishment such as in SIP/SDP, the group wrote a letter of collaboration to the IETF AVT and MMusic working groups to inform them of the status of work on this effort [Q15-K-56].


4.0	H.263 PROPOSALS


4.1	H.263 Profiles and Levels Definitions [Q15-K-51]


A number of contributions, as described in this section, were presented that proposed modifications of and uses for the drafted profiles and levels definitions for H.263.  The prior plan for such profiles and levels definitions was to include these descriptions as non-normative text in Appendix II to Recommendation H.263.





However, as the discussion progressed, it was agreed that the importance of defining such profiles and levels was such that the group judged it necessary to make these definitions normative.  By defining normative definitions, profile and level indications defined in H.263 could be used for simplified capability exchange and to further encourage common interoperability configurations.  Thus the group agreed to alter its plan and therefore to put forward the drafted profile and levels definitions as a new Annex X to be determined in November in Geneva and then to be decided a few months later.





The primary action taken as a result of these proposals was to create a consensus draft for this Annex X [Q15-K-51], with an intent to finalize the draft for determination at the November meeting in Geneva and decision in the Spring of 2001.  The contents to be included in the Annex X draft were determined by group discussion.


4.1.1	H.263 use in 3GPP, 3GPP2, and Similar Networks [Q15-K-42, Q15-K-46, Q15-K-54]


Two contributions were provided that described the H.263 needs of 3GPP/3GPP2 and similar wireless environments [Q15-K-42, Q15-K-46].  One of these contributions focused on the needs identified in such applications for the existing H.263v2 features [Q15-K-42] and the other emphasized the usefulness of the new Data Partitioned Slice mode of H.263v3 [Q15-K-46].  The group agreed that profile and level definitions would be important to establish to address the needs of these important applications of H.263.





A plan was thus adopted to do our best to address the needs of this application in the consensus output draft of H.263 Annex X and to send a letter to the 3GPP/3GPP2 community [Q15-K-54] to request any feedback necessary to determine whether the drafted design was fully adequate.


4.1.2	Spare Reference Pictures for IP Network Use [Q15-K-39]


A contribution was presented that requested explicit support for the Spare Reference Picture indications [Q15-K-39] of H.263 Draft Annex W within the IP network-related profile(s) of the new draft H.263 Annex X.  Evidence was provided in the form of some experiment results to support the assertion that this feature could enhance video quality.  The group agreed that these indications were useful and could help provide error resilience to the operation of a video decoder.  However, as the indications in question have no normative required response in a decoder and are enabled in the syntax using backward-compatible supplemental enhancement information, the group felt that there was no clear need to explicitly require support for these indications in Annex X profiles at this time.


4.2	H.263 Test Model Appendix [Q15-K-40, Q15-K-52]


A contribution was provided that contained a draft test model description of how to use picture numbering for error resilience enhancement in the use of B pictures (Annex O) [Q15-K-40].  The group agreed that capturing these remarks in the test model could be valuable.





The group requested that the test model editor produce a new draft of the test model, and a break-out session was conducted to perform this work and to encourage addressing any areas of missing information in the draft.  The group requested production of the new draft as Q15-K-52 to embody the result of the discussed improvements.


5.0	H.26L PROPOSALS


5.1	H.26L Development Policy [Q15-K-20, Q15-K-19, Q15-K-55]


A contribution was provided proposing working methods and a profiling and revision structure for the H.26L project [Q15-K-20].  The fundamental concept of this proposed policy was to tightly control the evolution of the H.26L standard by identification of a small number of important applications of the standard, with profiles specifically constructed to address the needs of those applications and a planned method of controlling the evolution of the standard over time.  The group discussed this proposal extensively and found it to be an important contribution that was supported in concept by the group.  There was some hesitation about whether the method of work could be followed fully and well in practice.  Some additional remarks on the process of H.26L development were also made in another contribution [Q15-K-19].  A number of potential refinements to the ideas were discussed.  The end result of these discussions was embodied in a draft of project plans in this regard.  These project plans were described in an output document Q15-K-55.





The experts are asked to review the contents of the project plan document Q15-K-55 and to comment on those draft plans between now and the first experts meeting of 2001, at which time the plans as then discussed and potentially revised would be considered adopted as strong rules to govern our future work.  Stephan Wenger of the Technical University of Berlin graciously volunteered to serve as the editor of the guidelines document and as the coordinator of the H.26L software development work.  The software developed in this work is to be coordinated by use of a source-code control system, and test vectors are to be developed for testing of compliance with the standard.


5.2	Network Adaptation Layer (NAL) Definition [Q15-K-59]


The group received several contribution on the subject of definition of a network adaptation layer for H.26L, as described below in this Section.  Some similar ideas had been presented at our Osaka meeting [Q15-J-18, Q15-J-23, Q15-J-53], and the group encouraged the interested parties to collaborate on how this could be reflected into our test model document and software.  The result was requested to be embodied in the test model document as Q15-K-59 and the group-maintained software coordinated by Stephan Wenger.  This was to contain the following features:


Increased flexibility in picture size


Slice support


A packetization oriented toward IP network use, and


A packetization oriented toward Mobile use


5.2.1	NAL Concept and Header Design [Q15-K-19]


The issue of definition of a network adaptation layer for H.26L was discussed in a contribution [Q15-K-19].  The contribution proposed an H.26L layer model with appropriate layer definitions within the design to allow customization of H.26L video to a particular network operating environment while maintaining a consistent coding representation structure.  The concept consists of separating the specification design into a video coding layer (VCL) and a distinct network adaptation layer (NAL).  While a single video coding layer definition would presumably exist, each transmission network or storage format could contain a distinct network adaptation layer definition.  The video coding layer would support the building blocks necessary for a number of networks, such as interruption of the spatial and temporal prediction processes to support random access and error-resilient resynchronization, while the network adaptation layer would determine how these features are best exposed in a given network (e.g., whether packets preceded by headers were defined as in IP networks, or whether bitstreams containing start codes were defined as has been customary in circuit-switched networks).  A particular header format for the interface between the VCL and NAL was proposed.


5.2.2	Stuffing and Start-Code Emulation [Q15-K-36]


A contribution was provided that discussed stuffing bits and start-code emulation for H.26L [Q15-K-36].





Stuffing bits are bits included in the output of a codec to take up space for alignment to word-size or packet-size boundaries or for keeping a transmission channel full when the encoder is not generating sufficient data.





The contribution discussed how stuffing bits could be added to the current H.26L syntax and what impact this might have on the possibility of start-code emulation.





Although the experts found this information valuable, we were unsure whether it should be immediately adopted into the H.26L design.  The group felt that there was a larger need for more work on the entire NAL definition issue and it was unclear how this contribution fit within that framework yet to be defined.  The group decided to take the contribution as valuable information that may prove useful at a later stage of NAL definition.


5.2.3	IP Packetization [Q15-K-43]


A simple packetization format based on RFC 2429 (the preferred RTP payload packetization format for H.263) was proposed for H.26L in a contribution [Q15-K-43].  The proponent was asked to coordinate and harmonize this work with the work described above in this section from this meeting and from the Osaka meeting.  It was also noted that greater flexibility regarding picture size support should be embodied in the draft.


5.3	Error Resilience Aspects of H.26L


5.3.1	Fine Granularity Scalability [Q15-K-09, Q15-K-10, Q15-K-11, Q15-K-12, Q15-K-26, Q15-K-54]


A number of contributions were provided on the subject of “Fine Granularity Scalability (FGS)” [Q15-K-09, Q15-K-10, Q15-K-11, Q15-K-12, Q15-K-26].  This is a relatively new design feature for video coding, and some form of this feature is embodied in some form in a draft of an upcoming version of ISO/IEC 14496-2 (MPEG-4).  At our Osaka meeting, a contribution on the same subject had also been discussed [Q15-J-24] and an experiment had been designed [Q15-J-70] for testing this feature.  The concept is in regard to the construction of a video bitstream with two distinct layers: a conventional base layer and an enhancement layer.  In the enhancement layer, the more important information for each picture is sent first, so if the initial portion of the enhancement layer data for a picture is received but if some subsequent quantity of the remaining data for that picture is lost, the received portion of the enhancement layer information is still useful for generating an enhanced representation of the picture.  In order to prevent artifacts in the enhancement layer due to a lack of knowledge of the value decoded for prior pictures, temporal prediction is not allowed in the enhancement layer.





A number of particular design aspects of such a system were explored in these contributions, and experiment results were provided to show the effectiveness of the proposed design.  However, the group had difficulty identifying in what key application scenarios the FGS feature would be of benefit to the H.26L design.





The FGS design presumes a differentiated quality of service, in which the base layer is highly protected for reception while the enhancement layer is less protected.  It also seems to require a multi-level form of this service, in which the first bits of the enhancement layer of each picture are protected more than the subsequent bits.  And it also assumes that this multi-level differentiated QoS has fine granularity and perhaps time-varying characteristics (otherwise some other form of scalability such as the spatial scalability proposed in Q15-J-40 could be used).  The group questioned whether such a scenario should be considered a sufficiently important application area of H.26L to warrant devoting effort at this stage to adopt special features into the codec to address this scenario.  Also, without a good understanding of the likely application scenario, it would be unclear what would be the proper performance metrics to use in optimization of a design.





The group thus decided to not adopt such design features into H.26L until a justification and application scenario could be provided to clearly show the need for such a capability.  In an effort to begin collecting information about possible network designs which might incorporate this feature, the group decided to include a question in the liaison statement to the 3GPP/3GPP2 community [Q15-K-54] to help determine whether networks could be expected to provide such services in the near future.


5.3.2	Data Partitioning [Q15-K-15, 15-K-16, Q15-K-17, Q15-K-18, Q15-K-54]


Contributions were provided consisting of software [Q15-K-17] and a corresponding data partitioning design [Q15-K-18], using a provided set of test conditions [Q15-K-16] and pseudo-mux network simulation software [Q15-K-15].  See also Sections 6.1 and 6.2.  The proposed design included:


A data partitioning design separating mode information, motion vector data, and DC and AC transform coefficients,


A “progressive” packetization format with a progressive-refinement ordering of transform coefficients,


Unequal level protection applied with varying degrees of error protection for different parts of the video packet, and


A method of providing prioritization of data at a network interface





The submitted software included enhancements to prior “pseudo-mux” software for mobile network simulation (e.g., H.223 Annex D).  Greater error protection was shown in some experiments to produce higher video quality, and uneven protection was shown to also provide a performance benefit when using the progressive packetization format.





There was some concern expressed over the practicality of assuming support of uneven level protection in networks.  As with the proposals in Section 5.3.1, requesting information about future network designs in Q15-K-54 seemed like a good starting point for evaluating such proposals.  The group therefore adopted only the simpler packetization format for inclusion in the test model (as mentioned in Section 5.2 above), and defers investigation of the more advanced hypothetical scenarios pending further information and understanding.


5.4	Intra Coding


Various proposals relating to the coding of intra data are described in this section.  See also Section 5.7.1 for a description of entropy coding enhancement work also relating to intra coding.


5.4.1	Nokia Mobile Video Coder (MVC) Design [Q15-K-32]


A study was provided regarding the intra coding design in the Nokia Mobile Video Coder (MVC) proposal [Q15-K-32].  An intra coding performance improvement of typically 0.5 to 1.5 dB gain relative to TML-4 was reported by use of the MVC intra method.  Removal of the 4x4 (8 basis function) and 8x8 (16 basis function) Karhunen-Loève Transform (KLT) feature from the MVC design was shown to result in little loss in performance for most sequences (up to 0.5 dB at low rates, but generally less), except for the “Foreman” sequence which showed approximately a 1 dB loss.  Other areas of key difference between the MVC and TML designs included the pixel prediction and entropy coding methods.





Another contribution noted that the TML design could have a performance improvement for intra of approximately 0.5 dB at high bit rates by deviating from the universal variable-length code (UVLC) entropy coding design [Q15-K-30]  (see also Section 5.7.1).  Other experiments with use of the KLT in the TML context by others were remarked to result in only about half the reported gain as reported in the MVC case.





No action was taken in response to the contribution.  Further investigation of performance differences between the MVC and TML designs is encouraged, toward ensuring that the TML design has a degree of performance consistent with the needs of H.26L (which include needing to be difficult to significantly beat in overall design in a timely fashion).  See also Section 5.4.3 for another indication of significant potential intra coding performance improvement.


5.4.2	Blocking Artifacts in Smooth Areas [Q15-K-35]


A contribution was provided which pointed out that undesirable blocking artifacts can be exhibited when large step sizes are used for intra coding with H.26L [Q15-K-35].  These artifacts were reportedly caused by the 4(4 combined coding of intra DC values in the TML design.  Since this combined coding method does improve compression performance, it was desirable to find a way to address the problem of these artifacts without dropping compression efficiency.  The proposed method for achieving this goal was to adjust the filtering process for the reconstructed picture, by using a longer (5-tap) and locally-recursive filter rather than the filter previously in the TML design.  As this proposal solves a problem that was effectively shown to exist in the current design, it was adopted for inclusion in the test model.


5.4.3	Wavelet-Based Intra Coding [Q15-K-13]


A contribution was provided that described a wavelet-based method of intra picture coding [Q15-K-13].  It updated some results reported previously [Q15-I-12] and compared the wavelet method with that of the TML.  If chroma PSNR performance was matched, a reported gain of 0.2-0.5 dB was reported at low bit rates, and more than 1 dB of gain was found at high rates.  The gain was dramatic at high rates, with the “Mobile and Calendar” and “Tempete”  pictures having maximum gains of about 3 dB or more.  The wavelet method seemed to have better performance on larger picture resolutions (such as CIF as opposed to QCIF).  There was also exhibited some (smaller) gains relative to JPEG-2000 VM 7.2 software on some large images.  Resolution/bit-rate scalability was also a noted feature of the wavelet coding design.





Hypothetically, JPEG-2000 or this method could be adopted as a method of coding only intra pictures.  One participant questioned whether an interaction of artifacts (such as “I-Frame Beating”) might occur if the wavelet design was used for intra coding with a block-based scheme used for inter coding.  The transform and entropy coding designs of the different methods are very different from each other.  The group must also decide ultimately how much intra picture coding performance matters to the video codec design.  The gain shown was significant in some cases.  But ultimately, the group took no concrete action in response to this contribution.


5.4.4	Intra Prediction for Chrominance Data [Q15-K-28]


A contribution was provided that investigated performing directional prediction of chrominance data [Q15-K-28].  For a modest increase in chrominance coding complexity, some performance improvement (approximately 3%) was shown in some experiments.





Although the group had a favorable attitude toward the content of this proposal, it decided not to adopt the proposal at this time in favor of stability in the TML design and in view of the modest performance improvement indicated.


5.4.5	Block Order for Intra Prediction [Q15-K-41]


A contribution was provided that advocated changing the order of the coding of 4(4 blocks in a macroblock to provide more data for use in spatial prediction of the content [Q15-K-41].  The proponents noted that the same concept could hypothetically be applied to motion vector prediction as well.  While intriguing in concept, little gain was shown in the experiment results, with the best performance being about 0.25 dB gain on “Foreman”.  Because of the modest gain shown as presented, the group did not take action in response to the proposal.


5.5	Integer Adaptive Block Transforms [Q15-K-24, Q15-K-25, Q15-K-57]


A contribution [Q15-K-24] was received with accompanying experiment results [Q15-K-25] that investigated the use of adaptive transforms of 4(4, 8(8, and 16(16 in size.  Integer versions of each transform were specified, and adjustments for the differing norm of the integer transforms were described.  A technique for removing single non-zero coefficients was also described.





The deblocking filter was turned off in these experiments, and rate-distortion optimized quantization was not performed for the modified proposal.  The results were compared with the TML but with the TML’s deblocking filter turned off (with the TML’s R-D optimized quantization active).





The experiment results were not particularly encouraging.  Ideas mentioned that could potentially help included changing the coefficient scan order, using a different VLC, performing R-D optimized quantization, and special treatment of chroma.  The coding gain for the 16(16 transform may not have been ideal.  Some other participants remarked that they were intrigued by the ideas in the contribution, and perhaps further work might result in better performance.  We were also reminded to keep in mind that visual rather than PSNR performance maximization was our primary goal.  A core experiment was proposed for further investigation of the subject [Q15-K-57].


5.6	AC Chroma Coefficient Quantization [Q15-K-28, Q15-K-29, Q15-K-31]


A contribution [Q15-K-29] with accompanying software [Q15-K-31] and performance results [Q15-K-28] was provided to investigate the quantization of chrominance data.  At the moment, H.26L has a step size adjustment for chrominance data that is patterned from H.263 Annex T and that sometimes results in a significant percentage of the bit rate being devoted to chroma.  An idea investigated in this contribution was to improve overall color by using a smaller step size for the DC component of chroma blocks, but allow a larger step size for luminance.  The idea seems somewhat reminiscent of a feature in ISO/IEC 14496-2 (MPEG-4).





The experiment results showed a significant drop in chroma PSNR quality, accompanied by a minor increase in luma quality (e.g., 0.3 dB improvement in luma for 1.5 dB degradation in chroma for “Mobile and Calendar”, or 0.2 dB typical improvement in luma for other sequences for 0.6 dB degradation in chroma).  The “Flower Garden” sequence was suggested as a good test case.  The theoretical PSNR maximization argument seemed to favor keeping the step size similar for all coefficient frequencies, but some perceptual phenomenon might favor something else.  It was suggested that perhaps lower bit rates should be tested to show the artifacts better.  Ultimately, no action was taken due to the lack of a demonstration of clear benefit.


5.7	Entropy Coding


5.7.1	Intra Entropy Coding [Q15-K-28, Q15-K-30]


A method of adapting the variable-length coding as coding progresses for intra data was presented [Q15-K-30] along with experiment results [Q15-K-28].  A gain of 0.25 to 0.5 dB was shown at high bit rates (i.e. at low quantization parameter values) with use of this technique to switch between the prior UVLC table and a new “VLC2” table.  However, the results were described as preliminary and for information purposes only, and no action was taken by the group.


5.7.2	Inter Entropy Coding [Q15-K-45, Q15-K-30]


An analysis was presented of the entropy coding performance of the H.26L UVLC code which appeared to show that significant performance improvement could be obtained for low quantization parameter values [Q15-K-45].  The UVLC code was compared with the VLC2 code presented in another contribution [Q15-K-30].  The design of these codes was compared to that of Golomb codes, which are optimal for geometric pdf’s.  A “tree grafting” idea was shown as a method for adjusting the code structure to account for an “inflection point” in the pdf behavior.  The UVLC code was asserted to be good for QP>17, and the grafted new code was asserted to demonstrate improvement for QP<13.  Using an entropy code as modified, a 5-18% reduction in the bit rate for the transform coefficient part of the bitstream was achieved at low QP values.





No immediate action was taken in response to this proposal, although an interesting and well-structured analysis of the issues was provided.  Further work is encouraged.


5.8	Motion Representation


5.8.1	Affine Motion [Q15-K-33]


A contribution was provided which reported the results of integration of affine motion representation into the TML design [Q15-K-33], based on a core experiment design planned in Osaka [Q15-J-69] with affine motion accommodated in the TML software as planned [Q15-J-43].  One bit was used to indicate whether affine motion would be used for each 16(16 or 8(8 motion block.  Residual differences were coded with an 8(8 DCT [Q15-J-19].  Rate-distortion optimized quantization was not used.  Performance results reportedly ranged from no improvement to 0.5 dB improvement.  The most gain was seen at low bit rates.  It is hypothetically possible that coupling affine motion with other features such as 4(4 residual difference coding could help the design.  However, these results seem to indicate that simply adding a switch to support affine motion does not appear to justify the added complexity of this feature.  No direct action was taken in response, although further investigation is encouraged.


5.8.2	1/8-Sample Motion [Q15-K-21]


A contribution was provided that reported an investigation of 1/8-sample motion vector resolution in which various motion vector resolutions were tested with various filtering methods [Q15-K-21].  The conclusion was that at high bit rates with high resolution (CIF or higher) some benefit could be shown for increasing the motion vector resolution beyond today’s 1/4-sample TML design to support 1/8-sample motion.  The reported gain on “Flower Garden” was up to 0.8 dB and on “Mobile and Calendar” was up to 1.0 dB.  A number of sequences showed little or no gain.  The sequences which showed the most benefit seemed to be those with steady motion such as camera motion.  The result on video of QCIF resolution was usually a loss in performance.  The proposal was thus to use 1/4-sample resolution for QCIF or lower resolution and 1/8-sample resolution for higher resolution pictures.





The proposed extension of motion vector accuracy to 1/8-sample would not add much complexity to decoding, but would appear to add a significant amount of complexity to the encoding search process.  The perceptual characteristics of the video were also unknown – there was some concern that sharp motion compensation filters could aggravate the presence of visible noise in the video (due to allowing high-frequency information into a prediction loop).





Although the proposal offered the potential of improved performance for some scenarios, the group did not feel that sufficient evidence had been shown that this feature was worth the added complexity.  So no action was taken.


5.8.3	Motion Vector Positional Filtering [Q15-K-27]


A contribution was provided that investigated the filtering characteristics of the “special position” having different filtering characteristics in the motion compensation process [Q15-K-27].  It was reported that even with the in-loop deblocking filter, the special position made a visible difference in picture appearance.  The suggestion was to retain the use of this special filtering position in the TML and to study its characteristics in light of the planned simplification of the in-loop filter and any other yet-to-be-adopted changes to the TML design.  The special filtering position could eventually be removed if it provides no benefit, but at the moment the performance impact is unclear and the impact on complexity appears to be minimal.


5.8.4	Motion Vector Prediction [Q15-K-34]


A contribution was presented that proposed a modification of the motion vector prediction process to account for the segmentation within the macroblock and the mode and reference picture selection information [Q15-K-34].  Some PSNR gain was shown (about 0.2 to 0.5 dB) on a particular sequence “Stefan” with high motion, although other sequences showed no real significant performance difference.  Because the modification had no real impact on complexity, made intellectual sense, and did show some benefit, it was adopted into the test model.


5.8.5	Prediction from Temporally-Subsequent Pictures [Q15-K-38]


A contribution was provided that investigated the use of multiple reference picture buffering in high-delay scenarios such as multicast streaming [Q15-K-38].  It noted that in some situations, allowing the temporal prediction process for P pictures to run backward in time appeared useful for error resilience, reverse playback, and possibly coding efficiency.  It was therefore proposed that P pictures be allowed to use temporally-subsequent pictures as references.





This proposal was judged to be very much in keeping with the intent of the multi-picture buffering concept.  If the display process is viewed as conceptually decoupled from the decoding process, we can easily enable not only P pictures that have temporally subsequent reference pictures but also P pictures that have a mixture of temporally prior and subsequent references and B pictures that have two temporally prior references used in bi-directional averaging prediction or have a mixture of temporally subsequent and prior reference pictures or that reference two blocks of the same reference picture to average in forming a prediction.  The only remaining distinction between a P picture and a B picture is then that each motion block of a P picture is predicted by at most one reference picture region, whereas some motion blocks of B pictures are predicted by averaging the predictions from two reference locations.  B pictures then naturally become “multi-hypothesis motion” pictures in the Flierl-Wiegand sense. This decoupling of the display and decoding processes was therefore adopted as our TML design in principle.  Each picture to be decoded simply has a pool of available previously decoded pictures to use as references in the decoding process, and pictures are fed sequentially to the display process from the multi-picture buffer as an activity entirely separate from this decoding process (except that the picture must be in the buffer in order to be sent to the display process).


5.8.6	Direct Prediction in B Pictures [Q15-K-44]


A contribution was presented that proposed an alteration of the direct motion prediction mode in B pictures to accommodate scenarios such as scene-to-scene and scene-to-black fade transitions [Q15-K-44].  Rather than weighting just the values of the motion vectors in the prediction process, it advocated also weighting the averaging combination of the two prediction blocks.  Some evidence in the form of experiment results was provided to show that this would help fade transitions without harming conventional coding operation.  One participant remarked that something resembling this was present in some draft stage of a prior standard (ISO/IEC 11172-2 (MPEG-1)).  The group was favorably disposed to the suggestion in this contribution.





The weighting of motion vectors is based on temporal distance in prior standards such as H.263.  However, with the decoupling of decoding and display that is found in the H.26L design (see Section 5.8.6), it seems no longer prudent to make assumptions about temporal relationships for the references used by B pictures.  Thus the proposal was modified to specify a weight factor by directly sending it as a multiple of 1/16th, using 4 bits (coded by the UVLC) in the picture header.


5.9	Loop & Postfiltering for H.26L [Q15-K-22, Q15-K-23]


A contribution was presented which proposed replacing the current in-loop filter of the H.26L TML with a filter constructed as a hybrid – being a loop filter coupled with a post filter [Q15-K-22, Q15-K-23].  The proposal was reported to provide a reduction in complexity (at least for the in-loop portion of the new filter) with similar perceptual end-result performance (including both the new in-loop and post-processing filters).





The group reaction was to initially prefer to stay with an in-loop design rather than moving some part of the designed process outside of the prediction loop where it would likely then become outside of the scope of the standard and thus outside of the quality constraints imposed by the standard.  At least some minimal degree of quality should be demonstrated with in-loop processing before considering further outside-the-loop enhancement.  Thus the group felt it more of interest to find a way to decrease the complexity of the filtering process while retaining that process within the prediction loop.  Only if this goal cannot be sufficiently achieved would we plan to change that intent.  Thus the group was not inclined to adopt this proposal in its present form.  Perhaps some modified form of the proposed method would provide the desired design.


6.0	TEST MODEL, SOFTWARE DEVELOPMENT, AND ENCODING


6.1	H.223/Annex B & D “Pseudo-mux” Test Model Software [Q15-K-15]


A contribution was provided that included test software for simulation of the effect of H.223 Annex B and D multiplex use over error prone channels on video data streams, including the effect of H.223 Annex D Reed-Solomon forward error correction coding [Q15-K-15].  See also Section 5.3.2.  This software was provided as an upgrade of prior software submitted to the group [Q15-G-42].





The group appreciated having this software available to simulate the effect of some mobile channels on video data streams.  This could be a valuable tool for use in future work.


6.2	H.324/M Test Conditions [Q15-K-16]


A contribution was provided that specified a set of test conditions for examining the effect of H.324/M terminal operation over error prone channels [Q15-K-16].  See also Section 5.3.2.  These test conditions emphasized measurement of the impact of H.223 Annex D Reed-Solomon forward error correction coding with prioritization on video streams.





This contribution appeared valuable in the context of designing a test method for its stated environment.  However, the group noted that few (if any) prevalent implementations of this type of H.324/M terminal system were anticipated at the moment, as the H.223 Annex D design that was emphasized in the document appears not to have been widely embraced by industry.  As a result, significant testing for this environment does not appear critical for our work at the moment.


7.0	WORKPLAN FOR H.263


7.1	Status of Work and Action Taken [Q15-K-06, Q15-K-51, Q15-K-52]


As reported in the ad hoc report on H.263++ enhancement efforts, the white document was submitted in July for the H.263++ draft Annexes U, V, and W.  Decision (final approval status) is expected to be reached for these annexes at the November 2000 meeting of SG 16.





Our plan was changed (see also Section 4.1) regarding the current Appendix II to H.263.  It was decided that the current appendix would be modified and approved as normative profile and level definition Annex (Annex X).  A draft was produced toward that goal [Q15-K-51].  The plan is to reach determination of that annex at the November meeting of SG 16.





In order to coordinate the schedule for the adoption of the present test model near term (TMN) as an appendix to H.263, its schedule for adoption was delayed to coincide with that of Annex X.  A draft was asked to be produced toward that goal [Q15-K-52].


7.2	Schedule


The H.263 Schedule is shown in Table 3.


TABLE 3


H.263 Workplan


Meeting�
Approx Date�
Type�
Milestone�
�
SG16-1�
17 March ‘97�
Study Group�
�
�
Q15-A�
24 Jun ‘97�
Experts�
�
�
Q15-B�
8 Sep ‘97�
Experts�
Adoption of Workplan�
�
Q15-C�
2 Dec ‘97�
Experts�
Start of Significant Effort�
�
SG16-2�
26 Jan ‘98�
Study Group�
�
�
Q15-D�
21 Apr ‘98�
Experts�
�
�
Q15-E�
21 Jul ‘98�
Experts�
�
�
SG16-3�
14 Sep ‘98�
Study Group�
�
�
Q15-F�
3 Nov ‘98�
Experts�
�
�
Q15-G�
16 Feb ‘99�
Experts�
First Formal Draft Adoptions�
�
SG16-4�
17 May ‘99�
Study Group�
�
�
Q15-H�
3 Aug ‘99�
Experts�
�
�
SG16-5�
30 Sep ‘99�
Study Group�
�
�
Q15-I�
18 Oct ‘99�
Experts�
Drafting for Determination�
�
SG16-6�
7 Feb ‘00�
Study Group�
Determination Annexes U, V, W�
�
Q15-J�
16 May ‘00�
Experts�
Bug-checking�
�
Q15-K�
15 Jul ‘00�
Experts�
Final Draft for Decision�
�
Q15-K�
Aug ‘00�
Experts�
Alteration of Appendix II to Annex X�
�
SG16-1�
Nov ‘00�
Study Group�
Decision Annexes U, V, W�
�
Qxx-L�
Jan ‘00�
Experts�
Final Draft for Decision�
�
Qxx-M�
Spring ‘00�
�
Decision Annex X�Approval Test Model Appendix II�
�



8.0	WORKPLAN FOR H.26L


8.1	Status of Work and Action Taken [Q15-K-07]


As reported in the ad-hoc report [Q15-K-07], there were a number of contributions toward the H.26L project at this meeting.  The actions taken on these contributions are described above in Section 5.


8.2	Future work, KTAs, and Functionality Areas [Q15-K-55, Q15-K-57, Q15-K-58, Q15-K-59]


Since the TML-5 was defined in this meeting, technical proposals for future meetings should compare their performance against the algorithm described in the latest TML document editor [e.g., Q15-K-59] (Gisle Bjontegaard, gisle.bjontegaard@telenor.com), or at least with the latest software available from the software coordinator (Stephan Wenger, wenger@cs.tu-berlin.de).  A schedule for coordination of the TML software development work was drafted [Q15-K-58].





It was strongly requested that the contribution of technical proposals should clearly describe which part of the TML should be changed and specifically how the TML should be changed for incorporating their proposed technology.





Of particular note as a new development at this meeting is the proposed development policy for H.26L [Q15-K-55].  Experts are asked to comment by the first meeting to be held in 2001 on the appropriateness of adopting this policy to govern our future work.





Features previously approved for adoption into the TML but not yet fully acted upon include:


(1) B pictures (some form of this is in the document, but none is in the software)


(2) Slice structured coding


(3) Data partitioning


(4) Packetization for Internet Protocol use


(5) H.263 Annex U Enhanced Reference Picture Selection (ERPS) capability





New changes approved for adoption into the TML include:


(1) Greater picture size flexibility


(2) Mobile-oriented packetization


(3) Loop filter modification [Q15-K-35]


(4) Motion vector prediction modification [Q15-K-34]


(5) Temporal decoupling of display and decoding processes [Q15-K-38]


(6) Modified direct bi-directional prediction for B pictures (with 4 bits in picture header) [Q15-K-44]





Shortcomings of TML-5 taken as action items to evaluate and correct include:


(1) Quantizer step size control


  - Step size change on macroblock by macroblock basis


  - Check the step control specified (currently 12% increase per increment)


(2) Investigating fully-specified responses to lost or corrupted data





The technical areas for further improvement were discussed. A core experiment was designed for further investigation of adaptive integer transforms [Q15-K-57].  The group reviewed the prior list of H.26L KTAs and identified the following seven KTAs for H.26L development.





H.26L KTAs:


Inter frame prediction motion handling


(1) Improved motion compensation accuracy


- Increased motion vector accuracy


   - Pixel interpolation scheme


(2) Affine motion model


  - Adoption of six parameter affine motion model


  - Control grid warping method


  - Combination with block MC


(3) Supported block segmentation strategies





Inter frame residual coding (also applicable to Intra texture coding)


(4) VQ, wavelet, variable block-size residual coding method


  - Adoption of wavelet coding


  - Variable size transforms


  - Integer transforms





Intra frame coding


(5) Enhanced Intra coding performance


  - Improvement of prediction in Intra coding


  - Adoption of wavelet coding method





Entropy coding


(6) Improvement of entropy coding


  - Efficient mapping of VLC table indexes


  - Alternative VLC tables





Error resilience


(7) Consideration of error resilience


  - Specification of error resilient decoding


  - Consideration of Multiple Description Coding (MDC) techniques


  - Consideration of interworking with media-specific unequal error protection adaptation layer





The list of H.26L functionality areas were kept unchanged as described below.





Functionality areas to be covered:


(a) High compression performance


  - capable of 50% or greater bit rate savings from ’98 H.263v2 (with Annexes DFIJ&T) at all bit rates


(b) Simplification “back to basics” approach


  - adoption of a generally simple, straightforward design using well-known building blocks


  - for example, use of a minimal number of VLC tables (e.g. one) for all parameters to be coded


(c) Flexible application to delay constraints appropriate to a variety of services


  - Low delay (e.g., no B pictures) for real-time conversational services


  - higher delay usage appropriate for storage or sever-based streaming application


(d) Error resilience


  - packet loss resilience


  - mobile channel corruption resilience


(e) Complexity scalability in encoder and decoder


  - asymmetry of encoder and decoder processing complexity


  - scalability between amount of encoder processing and achievable quality


(f) Full specification of decoding (no mismatch)


  - resolve mismatch problem (e.g., integer transform, VQ,…)


(g) High quality application


  - performance improvement in higher bitrate


  - applicability to entertainment-quality applications


(h) Network friendliness


  - ease of packetization


  - information priority control


  - application to video streaming services


8.3	Schedule of H.26L Project


The H.26L workplan schedule was kept largely unchanged as provided below in Table 4. One change made at this meeting was to postpone the date targeted for final major feature adoptions.  The actual schedule will depend on the progress of work and can be modified in either direction as events develop.





TABLE 4


H.26L Workplan


Meeting�
Approx Date�
Type�
Milestone�
�
SG16-1�
17 March ‘97�
Study Group�
�
�
Q15-A�
24 Jun ‘97�
Experts�
�
�
Q15-B�
8 Sep ‘97�
Experts�
�
�
Q15-C�
2 Dec ‘97�
Experts�
�
�
SG16-2�
26 Jan ‘98�
SG16�
Issue Call for Proposals�
�
Q15-D�
21 Apr ‘98�
Experts�
�
�
Q15-E�
21 Jul ‘98�
Experts�
�
�
SG16-3�
14 Sep ‘98�
Study Group�
�
�
Q15-F�
3 Nov ‘98�
Experts�
First Formal Evaluations�
�
Q15-G�
16 Feb ‘99�
Experts�
�
�
SG16-4�
17 May ‘99�
Study Group�
�
�
Q15-H�
3 Aug ‘99�
Experts�
First Formal Draft Adoptions�
�
SG16-5�
30 Sep ‘99�
Study Group�
�
�
Q15-I�
18 Oct ‘99�
Experts�
�
�
SG16-6�
7 Feb ‘00�
Study Group�
�
�
Q15-J�
16 May ‘00�
Experts�
�
�
Q15-K�
Aug ‘00�
Experts�
�
�
SG16-1�
Nov ‘00�
Study Group�
�
�
Qxx-L�
Jan ‘01�
Experts�
Final Major Feature Adoptions�
�
�
Jul ‘01�
Experts�
�
�
�
Aug ‘01�
Study Group�
Determination�
�
�
Oct ‘01�
Experts�
Bug-Checking�
�
�
Jan ‘02�
Experts�
White Document Generation�
�
�
May ‘02�
Study Group�
Decision�
�



9.0	CLOSING SESSION


9.1	Results of Meeting Sessions [Q15-K-49 through Q15-K-60]


The results of the meeting were reviewed in a closing session, including the results embodied in the output documents of the meeting, which include Q15-K-49 through the meeting report itself Q15-K-60.


9.2	Collaborative letters to be written [Q15-K-50, Q15-K-54, Q15-K-56]


The group decided to send three collaborative letters as a result of this meeting, which were:


To 3GPP TSG-S4 and S2 and 3GPP2 TSG-C on Video Codec Support for Wireless Multimedia Terminals [Q15-K-54] (See Annex E to this report),


To ISO/IEC JTC1/SC29/WG11 (MPEG) regarding future video coding work and current status [Q15-K-50] (See Annex F to this report), and


To IETF AVT and MMusic regarding H.263 Profiles and Levels definition [Q15-K-56].


9.3	Plans for future work, and ad-hoc committee designations


The future workplans for the H.263++ and H.26L projects and for deployment of our prior video codec standards were briefly reviewed.  The following ad hoc committees were established to progress the work between now and the next meeting, as detailed in Annex D of this report.


Test Model and Software Development			(Stephan Wenger)


H.263 Development				(Gary Sullivan)


H.26L Development   				(Gary Sullivan)


H.26L Network Adaptation Layer Definition		(Thomas Stockhammer)


9.4	Future meeting plans


The future meeting plans as described above in Section 1.5 were discussed and approved.


9.5	Closing of the meeting


There being no other business necessary for Q.15 consideration, the group thanked the meeting hosts, and the meeting was closed at approximately 9:05 p.m. on Thursday August 24, 2000.
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ELEVENTH MEETING OF ITU-T Q.15/SG16


ADVANCED VIDEO CODING EXPERTS GROUP


AUGUST 22-24, 2000


MEETING PLAN





1.0	Opening plenary


1.1	Organizational items


Meeting logistical information


Generating attendee list				Q15-K-02


Reviewing experts list					Q15-K-03


Meeting invitation for this meeting		Q15-K-TD-0


Comments regarding ITU-T patent disclosure policy�			http://www.itu.int/ITU-Databases/TSBPatent/


1.2	Review of previous meeting report


Q.15/SG16 Meeting, Osaka, JP 				Q15-K-01


1.3	Document review					Q15-K-00


1.4	Review of the meeting plan (Figure 1)		Q15-K-TD-1


1.5	Future work plans


WTSC September, 2000


SG16 Meeting, November 12-17, 2000, Geneva, CH [H.263++ & H.262]


Q.__ Meeting ?


1.6	Report of ad hoc committees


Error Resilience Simulations (Stephan Wenger)		Q15-K-04


Test Model and software development (Keiichi Hibi)  		Q15-K-05


H.263++ development (Gary Sullivan)			Q15-K-06


H.26L development (Keiichi Hibi)				Q15-K-07


H.26L Network Adaptation Layer (Thomas Stockhammer)	Q15-K-08


1.7	Liaison statements and collaborative letters received


None�HYPERLINK "q15i10.doc"��


2.0	Deployment and Support of H.120, H.261, H.262, H.263 / H.263+


2.1	Implementers Guide					Q15-K-47


3.0	Coordination of Video Coding Needs with Other Organizations


3.1	Video requirements in future ITU-T work (Joint Disc. with Q.11-14 Thursday AM2)


H.242 & H.245 for Factor-of-Four H.263 Annex P RPR	Q15-K-14


H.320 Implementer’s Guide				Q15-K-37


3.2	Video in IETF Environments


No contributions


3.3	ISO/IEC JTC1 SC29 WG11 (MPEG)


No contributions, liaison statement on H.26L to be prepared


3.4	Video Services in Other Environments (3GPP, 3GPP2, Wireless Systems, Cable Set-Tops, …)


Profiles and Levels in H.263		Q15-K-42, Q15-K-46


4.0	H.263 Appendices II and III, and H.263++ Status			Q15-K-06


4.1	Appendix II (Q15-J-73)


Profiles and Levels in H.263				Q15-K-42


Spare Reference Pictures for IP Profile			Q15-K-39


Profiles and Annex V					Q15-K-46


4.2	Appendix III (Q15-J-77)


Annex O Use in Error-Prone Environments			Q15-K-40


4.3	Implementers Guide					Q15-K-47


5.0	Proposals and Demonstrations for H.26L				Q15-K-07


5.1	Development Policy   				Q15-K-20


5.2	Network Adaptation Layer Definition	Q15-K-08, Q15-K-19


Stuffing and Start-Code Emulation				Q15-K-36


IP Packetization					Q15-K-43


5.3	Error Resilience Aspects


Fine Granularity Scalability�		Q15-K-09, Q15-K-10, Q15-K-11, Q15-K-12, Q15-K-26


Data Partitioning			Q15-K-17, Q15-K-18


5.4	Intra Coding


Intra Coding Convergence					Q15-K-32


Blocking Artifacts					Q15-K-35


Wavelet Intra Coding					Q15-K-13


Intra Prediction for Chrominance Data			Q15-K-28


Intra Prediction Block Order				Q15-K-41


5.5	Adaptive Block Transforms		Q15-K-24, Q15-K-25


5.6	Chrominance AC Coefficient Quantization  Q15-K-29, Q15-K-31


5.7	Entropy Coding


Intra Luminance Entropy Coding				Q15-K-30


Transform Coefficient Entropy Coding			Q15-K-45


5.8	Motion Representation


Affine Motion  						Q15-K-33


1/8-Pel Motion Vector Resolution				Q15-K-21


Motion Vector Positional Filtering				Q15-K-27


Motion Vector Prediction					Q15-K-34


Prediction from Temporally-Subsequent Pictures		Q15-K-38


Direct Prediction in B Pictures				Q15-K-44


5.9	Loop/Post Filtering			Q15-K-22, Q15-K-23


6.0	Test Model, Software Development, and Performance Optimization	Q15-K-05


6.1	Test Model and Test Conditions


Pseudomux H.223/Annex B and D Software			Q15-K-15


H.324/M Test Conditions					Q15-K-16


7.0	Workplan for H.263++					Q15-K-06


8.0	Workplan for H.26L			Q15-K-07, Q15-K-08, Q15-K-20


Core Experiment Designs	None?


9.0	CLOSING PLENARY


9.1	Presentation and review of results of meeting sessions


9.2	Liaison statements and collaborative letters to be written


9.3	Plans for future work, and ad hoc committees


9.4	Future meeting plans
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D.1	Test Model Enhancement and Software Development


This group will act with a mandate to:


Improve the description of TMN 13 and TML 5


Evaluate technology for non-normative enhancements


Develop reference software and useful software tools for video coding activities


The objectives of the group are to


demonstrate the capabilities of the H.263 and H.26L designs


draft an implementers guide, informative appendix, or other such information to give good examples to users of the standard if necessary


The technical areas relevant to the ad-hoc activity are


pre- and post- processing


rate control issues


other encoder-specific content such as motion estimation methods, motion vector search ranges, mode decision mechanisms, etc.


evaluation of technology to realize a low-complexity codec (especially for an encoder)


define experimental conditions and/or new video sequences to provide good demonstrations of the performance of various methods


Primary group communication will be conducted via itu-adv-video@standard.pictel.com reflector.
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P. List�
M. Luomi�
J. Mason�
�
A. Nakagawa�
T. Nakai�
Y. Nakaya�
W. Niem�
�
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J. C. Schmitt�
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G. Sullivan�
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K. Zhang�
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D.2	H.263 Development


To refine the draft for the new Annex X Profiles and Levels definition for Recommendation H.263.


Primary group communication will be conducted via itu-adv-video@standard.pictel.com reflector.
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D.3	H.26L Development


The goals of this group are:


Refinement of the draft Test Model Long Term (TML-5)


Coordinate/merge proposals of interest to H.26L.


Enhance the “Common Conditions” for H.26L Testing


Improvement of the description of a Delay Evaluation Model (R. Fryer).


Refinement of an H.26L Requirements Document


Primary group communication will be conducted via itu-adv-video@standard.pictel.com reflector.
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D.4	H.26L Network Adaptation Layer Development


The goals of this group are:


Separation of the H.26L design into distinct Video Coding Layer and Network Adaptation Layers


Definition of appropriate Network Adaptation Layer specifications for key network environments


Design of packetization methods for H.26L video data
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ITU - Telecommunications Standardization Sector


STUDY GROUP 16


Video Coding Experts Group (Question 15)


_________________


Eleventh Meeting: Portland, Oregon, USA, 22-25 August, 2000�
Document  Q15-K-54r1


Filename: q15k54r1.doc


Generated: 31 Aug ’00�
�



Question:�
Q.15/SG16�
�
Source:�
Gary Sullivan�Microsoft Corp.�One Microsoft Way�Redmond, WA 98053�
�Tel:�Fax:�Email:�
�+1 (425) 703-5308�+1 (425) 936-7329�Gary.Sullivan@itu.int�
�
Title:�
Collaborative Letter to 3GPP TSG-S4 and S2 and 3GPP2 TSG-C on Video Codec Support for Wireless Multimedia Terminals�
�
Purpose:�
Collaborative letter�
�
_____________________________


In an effort to provide configurations of video coding features that are customized to specific key applications and to simplify capability negotiation, the ITU-T Advanced Video Coding Experts Group (ITU-T Q.15/SG16) has drafted a new annex for Recommendation H.263 which defines specific normative “profiles” and “levels” of decoder capabilities.  This new annex (draft attached) includes two normative “profiles” (feature combinations) which are specifically targeted for wireless multimedia terminals such as those designed by your organizations.


The first of these two “Conversational and Streaming Wireless” profiles is based on the design identified in 3GPP 3G-324M TS 26.911 for use of H.263.  It contains only features from the original (Nov. ‘95) and 2nd (H.263+, Jan. ’98) versions of H.263.  Specifically, these include:


Advanced Intra Coding (Annex I), a feature that improves the coding efficiency of intra coded video macroblocks,


Deblocking Filter (Annex J), a feature that improves subjective video quality by reducing blocking artifacts,


Modified Quantization (Annex T), a feature that improves the ability to flexibly control quantization fidelity and increases the range of DCT coefficient values, and


Slice Structured Coding (Annex K), a feature that improves error resilience performance, including specifically support of the Arbitrary Slice Ordering (ASO) submode but not the Rectangular Slice (RS) submode.


Note: There is no indication in TS 26.911 as to which submodes of Annex K are to be supported (the assumption would presumably be that both are).  This issue is intended to be clarified by the restriction expressed above that the ASO submode is supported but not the RS submode.


The second of these two profiles adds to this package two features of the new 3rd (H.263++, Nov. ‘00) version of H.263 that is expected to be given final (“decision”) approval at the November meeting of ITU-T Study Group 16.  These are:


Data Partitioned Slices (Annex V), a feature that enhances error resilience performance by separating motion vector data from DCT coefficient data within slices, and protects the motion vector information (the most important part of the detailed macroblock data) by using reversible variable-length coding, and


Previous Picture Header Repetition (part of Annex W), a feature which enhances error resilience performance by allowing the encoder to send extra copies of picture header data.


The new annex containing the profile definitions is expected to be given preliminary (“determination”) approval at the November ’00 meeting of ITU-T Study Group 16, and to be given final (“decision”) approval a few months after that.


We ask for your feedback as to whether these drafted profile definitions properly fit the needs for video use in your third-generation wireless terminal designs.


We also ask for any comments you may have to aid us in the development of our next-generation video coding standard known currently as H.26L.  This project also includes plans for addressing wireless conversational and streaming video applications.  Support for network-friendly syntax design, data partitioning error resilience, and significantly improved compression efficiency (approximately a 2:1 gain) are already included in the H.26L design.


One particular aspect of the H.26L work on which we invite your comments is on the subject of whether there is a need to provide a design which optimizes video coding performance for the use of unequal error protection for specific parts of a compressed video representation.
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Filename: q15k50.doc
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Question:�
Q.15/SG16�
�
Source:�
Gary Sullivan�Microsoft Corp.�One Microsoft Way�Redmond, WA 98053�
�Tel:�Fax:�Email:�
�+1 (425) 703-5308�+1 (425) 936-7329�Gary.Sullivan@itu.int�
�
Title:�
Liaison Statement to MPEG on Future Video Coding Work�
�
Purpose:�
Liaison�
�
_____________________________


We are sending you this liaison statement to update you on the status of our work, particularly on the project for development of the next-generation video coding standard known as H.26L.  The H.26L project has achieved notable improvements in video coding technology, in particular including approximately a 2:1 improvement in compression efficiency.  The technical design of the new standard will be completed around the end of next year.


We just completed the white document for final “decision” approval in November for the addition of three new annexes to the H.263 standard (an effort known as the H.263++ project).  These new additions include the following:


Annex U: an Enhanced Reference Picture Selection mode enhancing compression efficiency and error resilience performance,


Annex V: a Data Partitioned Slice mode enhancing error resilience performance, and


Annex W: defining Additional Supplemental Enhancement Information which can be added to video bitstreams in a backward-compatible way.


We currently plan not to add any more optional modes to H.263 in the future, in order to allow ourselves to focus on H.26L in future work.


We note that MPEG recently issued a press release that described some future video coding activities being considered by MPEG.  In this press release, MPEG described consideration of work toward perhaps adding more features to the MPEG-4 visual coding standard, and also described consideration of launching a project toward definition of another new video coding standard, perhaps starting sometime next Spring.


We ask MPEG to consider how duplication of efforts can be avoided in future work if the idea of launching another new video coding standard development project is pursued in the near future.
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We are writing this collaborative letter to inform you of the current status of work in the ITU-T Advanced Video Coding Experts Group (ITU-T Q.15/SG16) on video codec design for IP-network applications.


In an effort to provide configurations of video coding features that are customized to specific key applications and to simplify capability negotiation, we have drafted a new annex for Recommendation H.263 which defines specific normative “profiles” and “levels” of decoder capabilities.  These profiles and levels will be defined in a normative manner particularly suitable for use in simplified capability exchange scenarios, specifically including SIP.  Our plan for the development of this new Annex (draft attached) is to achieve preliminary (“determination”) approval at the November, 2000 meeting of ITU-T Study Group 16, and then to achieve final (“decision”) approval a few months later.  This new annex is intended to replace the current informative definitions in H.263 Appendix II.


The draft annex includes definition of a “Conversational Internet” profile designed specifically to address real-time conversational services on IP networks.  Also included is a “High Latency” profile designed for non-conversational services which should also be suitable for many IP network applications.
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