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Summary
This proposal contains a design for the representation of time and the management of multi-picture buffer contents for the JVT codec, including discussion of the use of interlaced frames and fields as well as progressive-scan pictures.

On Temporal References
Temporal references should be based on a general “timescale” parameter as found in Annex C of WD2r7 and JVT-B109, or should be based on a 27 Mhz clock (not a 90 kHz clock, as a 90 kHz clock is incapable of accurately representing some common computer refresh rates, incapable of accurately representing the timing of individual fields of 30000/1001 Hz interlaced video, and incapable of representing the timing of 60000/1001 Hz progressive-scan video frames).  A number of clock ticks per temporal reference increment (called numUnitsInTick” in JVT2r7 and JVT-B109) should be established at the sequence level.  Temporal references should be represented with fixed-length codes.
Note: H.263 custom picture formats were based on a 1.8 MHz clock divided either by 1000 or 1001, which is better than a 90 kHz clock but perhaps not as good as a 27 MHz clock (this was done to enable more efficient signaling of the clock rate in the headers).  A 27 MHz clock is better, and is the master clock rate used in MPEG-2 Systems.  A general “timescale” parameter is even more general, but may be a bit more general than some designs are really willing to accept.
On Fields and Frames and Temporal References:

1. Each field should have its own temporal reference.  Frame-structured pictures in sequences that are not progressive-only sequences should have two temporal references (one for each field).  Two fields with the same temporal reference should be understood to be a progressive frame.  Unless the entire sequence is coded as progressive scan, the distinction between progressive and interlaced content in the sequence should be only a matter of the values of the temporal references.

2. It should be possible to send a very small data packet to indicate repetition of a prior field with a new picture number (if stored) and temporal reference.

3. A field repetition indicator for a field of a progressive frame should be allowed to have the same temporal reference as the field it repeats (thus turning three fields into a single progressive frame).

4. There should be no assumption that fields always come in pairs.  There are a number of editing/production scenarios that are capable of producing “dangling fields”.  We should commit to encoding whatever is fed to the codec, and thus not force dangling fields to be paired somehow with other content that may actually come from an entirely different scene.

Note: These three aspects, used together, will enable coding of 3:2 pull-down video as interlaced video if necessary (although poor practice, the only way some encoders get their video is as fields without awareness of possible underlying true timing) while also enabling the temporal references on the fields to be easily altered as a post-processing step so that the temporal references represent an underlying progressive timing.

Proposed Picture Number Behavior:

1. Each field structured picture should have a frame picture number and an indication of whether the field is considered the first or second field of the associated frame.  The first and second field of a frame should have the same picture number and opposite parity.  In a frame-structure picture, there should be an indication of which field of a frame is temporally “first”. The temporal reference for the first field should indicate a time no later than that of the second field of the same picture.  Two fields with the same picture number and different parity should be considered a frame (whether coded as a single frame-structure picture or as two field pictures).

2. A dangling field should be defined as a field in the reference picture buffer without an opposite-parity field with the same picture number being present in the reference picture buffer.

3. The set of reference data allowed to be used for prediction of a field-structured picture should be defined as the set of all fields stored in memory.  The RPSL syntax that temporarily rearranges the contents of the reference picture buffer for a field-structured picture and the MMCO commands that manage the stored contents of that buffer for a field-structured picture should address individual fields.

4. The set of reference data used for prediction of a frame-structure picture should be defined as the set of paired frames stored in memory.  Dangling fields should not be considered part of that reference data.  The RPSL and MMCO syntax for a frame-structured picture should address only frames, not individual fields.
5. Picture numbers should be represented with fixed-length codes

Supplemental Enhancement Information
Timing indicators as specified in JVT-B063 section 5 should be supported as supplemental enhancement information.
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Please send to:

JVT Rapporteur Gary Sullivan, Microsoft Corp., One Microsoft Way, Bldg. 9, Redmond WA 98052-6399, USA

Email (preferred): Gary.Sullivan@itu.int  Fax: +1 425 706 7329 (+1 425 70MSFAX)

This form provides the ITU-T | ISO/IEC Joint Video Coding Experts Group (JVT) with information about the patent status of techniques used in or proposed for incorporation in a Recommendation | Standard.  JVT requires that all technical contributions be accompanied with this form. Anyone with knowledge of any patent affecting the use of JVT work, of their own or of any other entity (“third parties”), is strongly encouraged to submit this form as well.

This information will be maintained in a “living list” by JVT during the progress of their work, on a best effort basis.  If a given technical proposal is not incorporated in a Recommendation | Standard, the relevant patent information will be removed from the “living list”.  The intent is that the JVT experts should know in advance of any patent issues with particular proposals or techniques, so that these may be addressed well before final approval.

This is not a binding legal document; it is provided to JVT for information only, on a best effort, good faith basis.  Please submit corrected or updated forms if your knowledge or situation changes.

This form is not a substitute for the ITU ISO IEC Patent Statement and Licensing Declaration, which should be submitted by Patent Holders to the ITU TSB Director and ISO Secretary General before final approval.
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	2.0
The submitter is not aware of having any granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.

or,

	The submitter (Patent Holder) has granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.  In which case,
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	2.1
The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a free license to an unrestricted number of applicants on a worldwide, non-discriminatory basis to manufacture, use and/or sell implementations of the above Recommendation | Standard.
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	2.2
The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a license to an unrestricted number of applicants on a worldwide, non-discriminatory basis and on reasonable terms and conditions to manufacture, use and/ or sell implementations of the above Recommendation | Standard.


Such negotiations are left to the parties concerned and are performed outside the ITU | ISO/IEC.
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The same as box 2.2 above, but in addition the Patent Holder is prepared to grant a “royalty-free” license to anyone on condition that all other patent holders do the same.
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The Patent Holder is unwilling to grant licenses according to the provisions of either 2.1, 2.2, or 2.2.1 above.  In this case, the following information must be provided as part of this declaration:

· patent registration/application number;
· an indication of which portions of the Recommendation | Standard are affected.
· a description of the patent claims covering the Recommendation | Standard;
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	Inventor(s)/Assignee(s)
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