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1 Introduction

This document is a compilation of outstanding discussion items from the JVT meetings in Geneva, Switzerland, 23-27 May, 2003 relative to companion output document “Draft Prof. Ext Amendment” JVT-H037.
Section 2 of this document lists general technical issues common to both Sample Bit Depth and Chroma Format

Section 3 of this document pertains to Sample Bit Depth extensions.
Section 4 is specific to Chroma Format extensions.

Section 5 pertains to Amendment process/procedure/schedule issues.
2 General technical issues common to both Sample Bit Depth and Chroma Format
2.1 We may end up with more than one new Profile.  For the sake of discussion, listed below is one possible Professional profile example based on the current Main:

Annex A Subclause “A.2.4 Professional profile XYZ”
Bitstreams conforming to the Professional profile shall obey the following constraints:

· Only I, P, and B slice types may be present.

· NAL unit streams shall not contain nal_unit_type values in the range of 2 to 4, inclusive.

· Arbitrary slice order is not allowed.

· Picture parameter sets shall have num_slice_groups_minus1 equal to 0 only.

· Picture parameter sets shall have redundant_pic_cnt_present_flag equal to 0 only.

· The level constraints specified for the Professional profile in subclause A.3.2.4 shall be fulfilled.

Conformance of a bitstream to the Professional profile is specified by profile_idc being equal to ????

Decoders conforming to the Professional profile at a specified level shall be capable of decoding all bitstreams in which profile_idc is equal to ???? or constraint_set3_flag is equal to 1 and in which level_idc represents a level less than or equal to specified level up to and including Level 4.1

Decoders conforming to Professional profile at a specified bit depth shall decode streams of lower BitDepth but are not required to decode streams of higher bit depth.

Decoders conforming to Professional profile supporting any given ChromaFormatFactor (e.g., 4:2:2) shall decode streams of lower chroma format (e.g., 4:2:0) but are not required to decode streams of higher ChromaFormatFactor.

Decoders conforming to Professional profile 4:2:2 or 4:2:2:4 chroma format shall be in YCbCr color space.

Decoders conforming to Professional profile and supporting 4:4:4 chroma format shall support YCbCr, RGB, and XYZ color spaces. 
2.2 Profile/Level-Limits

· Downward-compatibility with Main (conformance points)?

· Proposal: we need to evaluate compatibility with Base and Extended for 10 bits and 4:x:x as well.
· Intra-only Profile(s)?

· 9-element two dimensional matrix for Bit Depth (8/10/12) and Chroma Formats (4:2:0/4:2:2/4:4:4) for conformance points?  A subset of this matrix?  When multiplied times the number of Levels this becomes highly problematic for evaluating possible conformance points.

· Max bitrate limits?  CPB issues?

· Max decoded picture buffer size MaxDPB issues?

2.3 Do we need two entropy coders in the Professional profile(s), (CABAC plus CAVLC) or just CABAC or just CAVLC?

· Bears on Main compatibility discussion.
· Parallelization of CABAC decoder?  Breaking into slices?
· A study of hardware implementation complexity (including for CABAC, especially at higher levels) will be forthcoming.
2.4 Do we need “color_space_format” and Color Space table? (Ref: JVT-H018)  Is it implicit in Chroma Format?  Does the decoder need to know RGB versus XYZ?
2.5 Further study of color space proposal in JVT-H031r2.  Test results for Trondheim?
2.6 Table E-1 Aspect Ratios – Verify proposed numbers in JVT-H-019 (values were swapped).  Should these be added now or handled through Extended_SAR?
2.7 Study of film grain is needed.

· Define testing conditions.

· Gathering material with suitable film grain characteristics (see process section below).

· Propose non-normative SEI message syntax (supporting JVT-H022)?

3 Extended Sample Bit Depth
3.1 Different sample depths per/component (e.g. 10 bits Luma and Alpha with 8 bits CbCr)?  [Ed: May 27th Plenary – yes this should be in the initial design.]
3.2 Are there requirements for treating Alpha differently as far as the Range Equation?

3.3 Study the need for range equation support with 12 bit content.
4 Chroma Format
4.1 JVT-H018 Proposal: In case of 4:4:4 chroma format with RGB components, apply DPCM coding to the residual images of R and B color components using the reconstructed G component residual as a predictor both for the intra and the inter cases. Also: insert chroma_residue_pred_flag in the picture parameter set to signal the DPCM coding of residual images. TBD.
4.2 Loop filter issues
4.3 Motion compensation (bi-linear versus 6 tap filters). [Ed: May 27 Plenary – we will use bi-linear for 4:2:2 and luma method for 4:4:4 in the initial technical design.]

4.4 Should Alpha be supported?  How?

4.5 CBP extensions?  (Adding bits to the coded block pattern flags?)  Luma is currently in the 4 LSBs with Chroma in the next two bits.  May need to extend to 16 bit field.  (4 bits per component for 4:4:4:4.) 
4.6 JVT-H019 Proposal: Standardize list order for the various Chroma Format sample arrays.  List the nominal luma-equivalent first and always put Alpha last (if present).  Examples: if chroma_format_idc= 2 or 3 then list member  order is YCbCr, or GBR, or YXZ.  If chroma_format_idc= 4 or 5 then sequence order is YCbCrA, GBRA, YXZA.  TBD.

4.7 Varying QP – offset at the picture level now, however if we have separate QPs per component, should we discuss the ability to change at the macroblock level?

4.8 For Fig. 6.1B, the 4:2:2 sampling position should be defined to be the same as BT.601/SMPTE usage (cosited on the first sample).  [Ed: this may have already been fixed.]

4.9 JVT-C019: Do we really need Table 6-2B?  After further consideration, I don't think that you need Fig. 6.2B since there is no difference between the fields.

4.10 In Table 6.2, do we need to keep a 4:2:2:4 selection?  Depends on Alpha decision.

4.11 Need to check appropriateness of the drafted relation between DC and AC step size for chroma.

5 Process & Schedule Issues
5.1 Need 4:4:4 film content  @ 10 (12?) bits and testing conditions/requirements.  Content distribution methodology & medium is potential problem.  Suggest hard drives.

5.2 Need content with an Alpha channel for any 4:x:x:4 testing.

5.3 Evaluation criteria – PSNR? Visual?  Multi-generation testing?

5.4 Equipment required for evaluation (equipment such as monitors, tape machines, projection systems)?
5.5 JM code base schedule.

5.6 Bitstream exchange schedule.
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