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1.
Opening of the meeting

The Chairman of the Video Codec Ad-hoc Group, Nikolaus Färber, opened the ad-hoc meeting and welcomed the Delegates. The facilities of the site were explained by Olle Franceschi. The draft agenda was updated and agreed, see Annex 1. For a list of participants see Annex 2.

The Chairman reminded the delegates on the mandate of the ad-hoc meeting set during SA4#28 to finalize and approve the Candidate Qualification Criteria.

2.
Technical Contributions

The document AHVIC-003 Information about the MPEG-4 AVC / H.264 complexity was presented by Nokia. It provides information about the processing power required to decode Baseline MPEG-4 AVC (ITU-T H.264) streams on the ARM925T platform and compared it to results of WM9 as previously reported by Microsoft. On average, AVC decoding seems to be around 30% more complex than WM9. Memory requirements are not reported. Variations across sequences probably result from adaptive motion estimation techniques. Compared to previously reported results, the improvement is roughly a factor of 2, which is achieved by straight forward optimization. The optimization level is difficult to estimate, however, not final.

An additional document AHVIC-014 AVC Encoder Complexity was presented illustrating that an optimized AVC encoder can achieve 3 times real-time on a 1.2 GHz Pentium Mobile Platform (QCIF, 15 fps, no RD-optimization, 1 reference frame). The performance loss compared to JM 7.3 is only 0.2 dB PSNR. It was not totally clear to the group how valid the results are (Similar difference when using >1 reference frames? How would results be on ARM implementation? Was MMX used?). Apple noted that the difference in RD-performance between simplified and RD-optimization mode decision may increase when using B-frames.

The document AHVIC-004 Subjective Video Quality of WMV9 and H.264/AVC - Comparison of codec performance at four target bitrates was presented by Nokia. CIF and QCIF material was used at 64, 128, 384, and 768 kbps. A Pair Comparison Test and the Single Stimulus Method (both according to ITU-T P.910) were used. In both cases AVC was rated superior with clear statistical significance. Several questions were asked after the presentation. It was noted that preferences seem to depend on particular sequences. Microsoft questioned the results, mainly because the bit-rate was measured by file size which includes a 5-7% overhead for WMV9 and experts are from Nokia. Later on, the sequences from the test could be viewed by the participants. Microsoft pointed out that frames seem to be dropped for the WMV9 case, resulting in jerky motion (probably during conversion from WMV9 to AVI). This severely degrades quality of WMV9 and the test results are hence flawed.

The document AHVIC-008 Technical description of WMV9 codec was withdrawn by Microsoft. Instead, a demo was shown comparing WMV9 with AVC. This demo material was later made available as AHVIC-015 AVC/WMV9 Demo-DVD. Due to excessive size, a DVD had to be produced, which is available upon request. The demo shows a side-by-side comparison of three test sequences. Though synchronization between the two sequences was not maintained, some differences between became obvious. “Shrek” was very similar for both codecs since easy to code at 120 kbps. For “Kelseyville” at 160 kbps, both codecs did have equal strength and weaknesses. For “Bend it like Beckham” at 170 kbps, AVC showed problems in a scene showing a football field in bird’s eye view (grass was “washed out”). After clarifying the encoder settings for both codecs, Nokia pointed out that WMV9 has better quality for the grass in “Bend it like Beckham” because a refresh was obviously used. It was not clear if AVC used same refresh. Apple noted that the AVC problem of washing out details in the grass can be improved at the encoder. JVT knows about the problem but did not have time to fix it yet. Microsoft noted that the final submission will include encoder-optimizations for low bit-rates and that a new profile will probably be added to the SMPTE spec. The conclusion was that the difference between AVC and WMV9 may depends very much on the content.

3.
Selection Process and Schedule

The input documents to this topic (AHVIC-005, -006, -007, -011, and –012) were presented in the afternoon on October 28. The schedule and deliverables were discussed in the afternoon of October 29. Two output documents were drafted and agreed during the meeting: the Draft Video Codec Selection Schedule V0.1 and the Draft Video Codec Selection Process V0.1.

Contribution AHVIC-005 3GPP Rel-6 video codec selection was presented by the Chairman upon request by NEC. NEC welcomes the selection process and expressed several opinions on it, which were noted. Comments on H.264 options and profiles (FMO, ASO) are considered to be too early at this point in the process. Considering the question of an optional encoder in MMS, it was not totally clear to the group if an encoder can actually be mandated or if it has to be optional by default. Further clarification on this issue is needed.

The document AHVIC-006 Considerations for the candidate submission criteria, presented by Apple, describes several consideration for the selection process and includes pointers and extracts of related MPEG-4 documents. The considerations are categorized in Service Criteria (compression performance, resource consumption, error resilience), Testing Criteria (objective/subjective tests, test conditions, documentation, software, material), Completion Criteria (IETF review, license), and Other Criteria (error resilience analysis, optimization and porting). Many important issues are raised in this document that were discussed in the group.

Apple requested that we need to know about the IPR situation before any candidate is selected. Microsoft stated that 3GPP works under a RAND agreement anyway and no further agreement should be required. It is not aware of any 3rd party IPR for WMV9 and any own IPR is declared to SMPTE. Microsoft has at least the majority of IPR which will allow to keep pricing. Furthermore, AVC licensing cannot be guaranteed either. Real pointed out that the difference is that AVC is open and everybody has the chance to evaluate IPR situation himself. Hence, we need a specification as soon as possible. Nokia agreed and noted that it is not an SMPTE member and did hence not have the chance to review the spec for own IPR. Apple pointed out that 3rd party patent holders need to be searched for actively, which is being done within MPEG. RAND means that not only own IPR is declared but also any 3rd party IPR that a proponent is aware of. Any technology without such a RAND statement is removed in MPEG. The discussion on IPR issues came up repeatedly during the meeting. Ericsson pointed out that IPR is not the scope of this Ad-Hoc and should not be discussed further.

The availability and status of specifications (video codec specification, RTP-payload format, 3GPP file format) was an important issue. Early documentation is need to allow enough review. For the RTP-payload format review by IETF is strongly preferred. Nokia pointed out that the RTP-draft for AVC is now through 6 meetings and a new spec will not be able to meet the time frame. We cannot reference Internet Drafts as bad experiences with AMR demonstrated. Consensus was reached that review by IETF is preferred. Another reason for having the spec available early is to analyze error resilience. Since this issue is particular difficult to test given the short time frame, the only way is to do a “paper analysis”. Later on, during the drafting of the schedule, it was agreed that the complete (draft) documentation has to be submitted to 3GPP for Ad-Hoc#2, Dec. 15-17. In addition the RTP-payload format has to be submitted to IETF.

As expected, the availability and functional level of source code was discussed very controversial. Ericsson and Nokia took the position that the identical source code that is also used for the test must be made public after selection. If a different code is published we don’t know which “black magic” was used during test or if the agreed encoding rules were used without cheating. If not the exact same code is published then how do we measure “approximately” same? Better use exactly the same. Bad reference code also slows down market adoption (see mp3). Publishing the identical code guarantees that everybody is able to provide the quality achieved during the selection test and that a decent implementation can be build in time. If trade secrets are of concern, it is a business decision on how much knowledge is revealed. Microsoft disagreed and took the other extreme position: Why should source code be necessary if encoder is only an optional component? It is sufficient to standardize the bit-stream format. Apple took an in-between position. The published “white” source code must aid in comprehension of the standard. The source need not be optimised for performance, for example, but instead for feature coverage or comprehension. However, it must ensure at least service quality. The “black” code used in the test may perform faster and better. The “white” reference code is also necessary as a proof for implementation and to analyse error resilience, such as tune in behaviour.
Microsoft noted that “available” may not necessarily mean global availability but may also mean availability under NDA with interested companies. Ericsson disagreed. As discussed in the audio selection process, even when a NDA is used, basically everybody can get it. Hence, public means globally public.

AHVIC-007 Proposed procedure for video codec selection was presented by Microsoft. The proposal to skip the Qualification Criteria was not accepted by Nokia and Philips because an improvement over the existing service quality must be demonstrated by candidates. The requirements to demonstrate real-time were also questioned. During the following discussion on complexity issues it became obvious that it is difficult to discuss technical details of WMV9 as long as the SMPTE specification is not publicly available (even though some members do have access). Hence, a public spec is required by the group as soon as possible.

Considering a decision rule, the group will not aim for an “automatic decision algorithm” such as proposed by a linear weighting of several Figures of Merit (Quality, Complexity, Memory, …). Instead, the selection process will 1) collect data (resource consumption, subjective tests, documentation) and 2) try to reach consensus on the winning candidate. Though Microsoft would definitely prefer a more clear selection rule, consensus could be reached on this two-step approach.

The proposal to use “approximately constant bitrate” let to a discussion on rate control. Similar to other tests in MPEG, most delegates favored to exclude rate control in order to better access the intrinsic algorithm (“we want to compare algorithms not implementation teams”). Hence, fixed frame-rate and fixed quantizer should be used. Considering the question of latency/look-ahead, two encoder settings may be considered: One for PSC with no look-ahead (i.e. frame by frame) and one for MMS/PSS where look-ahead is basically only limited by memory constraints.

Fraunhofer-IIS presented the documents AHVIC-011 Review of Audio Codec Selection Process and AHVIC-012 Draft Video Codec Selection Schedule. The former document reviews the 3GPP audio codec selection process under the consideration that some procedures and documents may also be useful for the video codec selection process. The latter proposed a draft for the video codec selection schedule permanent document. Both documents were noted.

In the afternoon of Oct. 29, the schedule and deliverables were discussed. Great effort was put into the design of a reasonable work plan despite the extreme tight schedule. The editing was based on AHVIC-012 and was done by the Chairman.
The availability and functional level of source code was discussed once more and finally the opinion of all present companies was taken around the table. The consensus was that source code for encoder and decoder must be available. However, the published source code may differ from that used during the test but must produced comparable quality, i.e., would result in the same selection decision. In order to verify this, the encoder executable that is build from the reference code has to be submitted for SA4#30 after selection. If comparable quality is verified by the group the publication of the reference code is done in SA#23 after approval of the selected candidate in SA plenary.
As a basic requirement for testing, the availability and selection of test material was discussed. It was agreed that test material shall be collected until SA4#29 and selected during SA4#29. To allow other members to also submit test material  AHVIC-019 Draft Call for Video Test Clips was drafted and approved. Apple volunteered to collect the submitted material. Due to the tight schedule it will not be possible to approve the document on SA4 level before the deadline for submission. Instead, all delegates are requested to spread the call to interested parties. DoCoMo mentioned that it may be able to submit test material.

An open issue is the identification and contracting of a 3rd party test lab. In order to estimate the required funding a draft test plan is needed, which was edited during the meeting (see below). Even though this draft is not final it was agreed that it could be used to search for test labs. The proponents were asked to clarify the willingness of funding. As a rough estimate, the funding for the MPEG-4 verification test is 10-15 kEUR. The funding for the audio codec selction process (400 kEUR) was considered to be not an appropriate estimate. The Chairman will contact Paolo Ursai for information.

AHVIC-016 Draft Video Codec Selection Schedule V0.1 was the result of the discussion and editing work. The document was agreed in version 0.1 and will be used as a permanent document and updated from meeting to meeting. It describes the time schedule in tabular format including deliverables and captures the outcome of the discussion in condensed form. All delegates are requested to review the schedule for feasibility until SA4#29!
The second output document AHVIC-021 Draft Video Codec Selection Process V0.1 was drafted shortly before the meeting was closed on Oct. 30. It describes how the video codec selection will be performed and what material has to be submitted. However, it’s current status is very preliminary. It points out that the final decision will be made by “reaching consensus” after all required information is available from the submitted material. The complete list of submission material will have to be finalized during SA4#29 (Nov. 24-28). The agreed material has then to be submitted on December 5.

Ericsson raised the question of how the profiles and levels for H.264 will be determined in the case that it is selected. Different companied have different opinions but only one version is submitted for tests. This issue is for further study.

4.
Candidate Qualification Criteria
AHVIC-018 Video Codec Candidate Qualification Criteria was drafted in the morning of Oct. 29  based on S4-030659. After consensus was reached, the document was edited by the Chairman and approved after minor corrections on Oct. 30. PSNR measurements are used to verify that a new candidate performs better than the Rel-5 reference codec (MPEG-4 SP, provided by Fraunhofer-IIS). Furthermore, resource consumption for the decoder must be reported and enough documentation to evaluate error resilience. The material has to be delivered for SA#29 in order to qualify as a candidate.

5.
Test Plan and Selection Rules
AHVIC-002 Related MPEG Documents was presented by Fraunhofer-IIS in the next morning (Oct. 29). It pointed to related MPEG documents which may be of help for the 3GPP Vidoe Codec Ad-Hoc, in particular the H.264 / IS 14496-10 Verification Test Plan V 1.1 (N5826) which is publicly available and could be used as a template when drafting the test plan. The document was noted.
AHVIC-009 Subjective Evaluation Method for Mobile Video was presented by DoCoMo. The relationship with AHVIC-002 was noted. Basically, the document describes the “MM-Test” included in the H.264 Verification Test Plan. Non-experts are used to avoid selective training to specific artifacts. Typical artifacts (Blocking, Ringing) are explained to the subjects in order to improve the ability to vote consistently.

The AHVIC-013 Liaison to 3GPP from MPEG raised a lengthy discussion. Microsoft pointed out that MPEG and SMPTE work quite differently and that the Liaison ignores this fact and is self-centric. Other companies supported the basic idea in the liaison. The debugging of the AVC-spec  took 6 month and relied on the exchange of bit-streams and independent implementations. How can this be assured in SMPTE or will the software be the spec? Microsoft emphasized that the spec has precedence over the software and that Microsoft would update its implementation when differences to the spec become obvious. The spec is fixed. However, a new level may be added to accommodate 3GPP services.

After being questioned about the availability of the spec, Microsoft presented AHVIC-017 SMPTE Timeline showing that the Final Draft Standard (FDS) Trail Publication is available in September 2004 in the best-case timeline. Since the selection in 3GPP is planned for February 2004 the question was raised how the spec would be made available to 3GPP. Microsoft said that SMPTE specs are usually not made available earlier due to bad experiences with early, diverging implementations. It will check if this is still possible in this case. In the case that no reference to the SMPTE spec is possible in 3GPP because it is not public at that time, the question was raised if the inclusion as a new TS is possible. The risk of divergence was considered to be quite high as shown by previous examples (Timed Text in 3GPP vs. 3GPP2 and ITU vs.MPEG in general). How can alignment be assured when 3GPP and SMPTE are not even in a Liaison relationship? Microsoft and the Chairman will investigate how a Liason can be triggered. Nokia noted that we cannot trust an alignment of the specs on a Liaison level. We must have an official agreement and the spec should be available at SA4#29. It was agreed that a codec maintenance process (3GPP CRs vs. other bodies’ procedures) has to be defined by Ad-Hoc#3, Jan. 28-30 (see AHVIC-016).
AHVIC-020 Draft Subjective Video Codec Test Plan V0.1 was drafted in the morning and afternoon of Oct. 30. David Singer volunteered as the editor. The test matrix (bit rate, frame size, frame rate) and common encoder conditions (no rate control, fixed frame-rate, fixed Qp) were agreed. The question whether a Pair Comparison Test with A-Better/Equal/B-Better evaluation or a Single Stimulus Method with an absolute 5-point scale (bad to excellent) should be used was not clear. Nokia favored the Pair Comparison Test which is the current working assumption. Comments on the appropriate method shall be submitted to SA4#29 where the subjective test plan must be finalized. 

Since no rate control shall be used, it was discussed on how the target bit-rate is achieved. If too many options in the configuration file may be changed there is the danger of tuning the codec to specific sequences. This should be avoided. On the other hand, different settings for different classes of content may be reasonable to allow. A final agreement could not be reached.

In order to reduce the effort for the test lab (or an additional host lab) most of the processing shall be done by the proponents. However, any 3GPP member shall be able to verify encoding and decoding.

The current draft shall be used as 1st rough reference in order to estimate the cost for a test lab. The Chairman will contact Paolo Usai for information on the next steps. The identification of a test lab and related questions to funding have to be clarified by SA#29 in order to keep with the schedule.
DVB-News: Before the meeting was closed, Microsoft provided the group with the latest news on WMV9 in DVB. According to Microsoft, WMV9 is now included in DVB as another codec in it’s spec. The status relative to AVC has to be determined. It may replace AVC or may be used as an equivalent option.

6.
Action Points


The following is a (probably incomplete) list of action points that must be accomplished until SA4#29:

Microsoft: 
Can SMPTE spec be made available earlier? If not, how is alignment
of specs guaranteed?

Proponents: 

Find out possibilities for test funding

Microsoft/Chairman: Establish liaison between 3GPP and SMPTE

Chairman:

Does 3GPP/ETSI support finding and contracting test labs?

Fraunhofer-IIS: 
Provide material and reference results for candidate qualification criteria

All:


Contributions to test Plan. Must be finalized in SA4#29!

All:


Spread call for test material, submit test material
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