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1 Introduction

This document is a compilation of outstanding discussion items from the JVT meetings in San Diego, CA, USA, 02-05 September, 2003 relative to companion output document “Draft Prof. Ext Amendment” JVT-I047.
Section 2 of this document lists general technical issues.
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
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 proposals in JVT-H031r2, JVT-I014, JVT-I015.  
· Remark (San Diego): Would like to see some real video test results.
· Remark (San Diego): Specify a generic form of lifting-based transform, rather than picking a specific method?
· SEI message?
· The AHG agrees that the current design is not an optimally-efficient way to code RGB in native form.  Representation of RGB should use some other technique than just feeding the RGB samples to the current design without altering either the path coming into the codec or the internal processing performed once the data is inside the codec.  We haven't yet really studied XYZ. JVT: Further study item.

· The AHG expects further study of RGB handling (comparison of JVT-I012 with YCoCg, etc.). JVT: Further study item.
· Trondheim: The AHG recommends adoption of the JVT-H031r1 YCoCg color space definition and the JVT-I014r1 YCoCg-R color space definition. Additional test results regarding these color spaces were requested. JVT:  Further study item.

2.6 Inter-plane Prediction for RGB Coding (JVT-I023) 
· Remark: In what bit-rate range is the benefit, and how much is it?  Less gain shown on the 10-bit data than on 8-bit data.  Proponent indicates that 10-bit results have significant film grain.  Example: In some cases for 10-bit input, roughly 0.5 dB at 500 Mbps+.  On 8-bit data, getting, on Crew sequence, 1.5 dB gain at 225 Mbps.  Having good results on 8-bit input seems less interesting, since at bit rates this high we would expect equipment to have the capability of more than 8-bit input. More detailed look at a specific 10-bit example ("Traffic"): 0.5 dB gain at 330 Mbps, 1 dB at 450 Mbps.  Less on two other sequences ("ashtray" and "bicycle" If avoiding color conversion loss is the benefit here, an alternative approach would be reversible color transforms.  (See section 5.6, below.)
2.7 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?

2.8 Film Grain – additional study is needed.

· Define testing conditions, test sequences (See Section 5.9 below.)
· Validity of PSNR is questionable in evaluation of some proposals (particularly for film gain issues).
· JVT-I040 Inter prediction efficiency improvement in the presence of film grains and fine details.  Plan to study this, but not adopt at this time – it is likely that we will adopt something along these lines at the next meeting.
· Remark (re I040): Do as an SEI message (an indication that non-deblocked pictures may be visually superior to the deblocked ones – no effect on normative content)? Persistence of SEI message?  With robust persistence like other timed-out SEI messages.  Picture-level only or also slice level?
Lossless Coding?
· Of entire sequences (or isolated regions)?  As a profile?  Would the decoder that had lossless capability also be able to decode lossy-quantized data?  How much change to the text?
· Remark: There are a number of standards already for lossless coding of visual material.
· Remark: If lossless capability flowed naturally from the design as already specified, we might want that.  If it's new tools, new signal flow paths, changes to syntax, significant new text, perhaps not.
2.9  Simplified 8x8 Transform for PExt (JVT-I022*)
· Question: Does this fit within the scope of the ProfExt project?
· Remark: Focus of prior project was not on the high-res images where this seems to have benefit – so perhaps, but perhaps not.  The group is not certain.  Remark: Should include at least one of 4:2:2 or N-bit?  Wait for discussions on profiles at next meeting.
 Parallel Processing for High Quality Applications (JVT-I031).
· Proposes to study the imposition of some constraint – exact form TBD (e.g., on number of slices with some combinations of bit rate, picture size, …)  JVT agrees to request further study of parallelization issues.

3 Extended Sample Bit Depth
3.1 
3.2 Study the need for range equation support with 12 bit content.
4 Chroma Format
We desire further study to resolve the following subjects (From San Diego):

· Study which of the two described methods of intra chroma prediction should be used for 4:4:4

· Study whether chroma motion compensation should be bilinear for 4:4:4

· Subject 1: 2x4 Hadamard for Chroma DC

· CBP

· 2nd-level chroma DC transform
· Note: There is significant interaction between the choices for items #1, 4, and 5 above.
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.]
· Trondheim: The AHG recommends further investigation of the number of filter taps for use in motion compensation for 4:2:2 and 4:4:4 video. JVT: Further study item.

4.4 Should Alpha be supported? (Take out of the draft; keep it in the open issues document)
· Is there any further input from SMPTE?
· Is there any test content with Alpha?
· In Table 6.2, do we need to keep a 4:2:2:4 selection?  Depends on Alpha decision.
· Are there requirements for treating Alpha differently as far as the Range Equation?

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.)
· Remark - In the Trondheim meeting Samsung proposed to use 8 bits (4 for Y and 4 for combined UV components).  Also Samsung proposed to use 4 extra bit for alpha channel, but do not concatenate the bits to avoid longer codeword.  If we use 16 bits ( 4 bit for each component), it will be very burdensome for Exp-Golomb code.  (Reference JVT-I012r3).
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 
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.  [TLM – I don’t understand this comment any more.]
4.10 
4.11 Need to check appropriateness of the drafted relation between DC and AC step size for chroma.  The AHG recommends investigation to determine a different default step size relationship for luma and chroma step size for 4:4:4 and 4:2:2 than 4:2:0.  JVT: Further study item.
5 Process & Schedule Issues


5.1 
5.2 
5.3 JM code base & schedule.
.

· Reference software PExt "branch" – this branching is not intended to be permanent – we need to re-merge the versions ASAP
· Gish – Bit depth SW. 

· Susuki/Koyabu – 4:2:2 SW. 

· Remark (San Diego): We need to make progress on reference software for 4:4:4.  
5.4 Remark: Establish a 10% rule?
5.5 Establish "common conditions" test set and bit rates:
	Bitrate Range
	Video Formats
	Chroma Formats
	Bit Depth
	ProfExt Application Priority

	5-15 Mbps
	720/24P, 720/60P, 1080/24P&"60i"
	4:2:0, 4:2:2
	8-10 bits
	1

	15-30 Mbps
	720/24-60P, 1080/24P&"60i"
	4:2:0, 4:2:2
	8-10 bits
	1

	30-60 Mbps
	720/60P, 1080/24P&"60i"
	4:2:0, 4:2:2, 4:4:4
	8-10 bits
	1

	60-100 Mbps
	720/60P, 1080/24P&"60i", 1080/24P-60P, 3K/24P
	4:2:2, 4:4:4
	10-12 bits
	2

	100-200 Mbps
	720/60P, 1080/24P&"60i", 3K/24P, 4K/24P
	4:2:2, 4:4:4
	10-12 bits
	3

	200+ Mbps
	720/60P, 1080/24P&"60i",
3K/24P, 4K/24P
	4:2:2, 4:4:4
	10-12 bits
	4


· How do we use the above? Pick QP values that results in bit rates in these ranges (perhaps in range 18-24 for 1080/24P).  Let's try 12, 15, 18, 21, 24 (invariant to bit depth).  Unless we get information otherwise, these will be what we use.  We also encourage data for lower QPs.

· Note – For experiments attempting to measure impact of color transform conversion error, QP<=4 is likely to be necessary for 8-bit input, and subtract 6 for each additional bit of input bit depth.

· Remark: What about data including filtering to remove grain and resynthesizing on the decoder side?  Welcome to be provided in addition.
5.6 Evaluation criteria – PSNR? Visual?  Multi-generation testing?
5.7 Bitstream exchange schedule?
5.8 Equipment required for evaluation (equipment such as monitors, tape machines, projection systems)?
Need content with an Alpha channel for any 4:x:x:4 testing.
Thomson "Viper" material (reported to not include much grain)?  Material that includes film grain? (material from recent film set distributed by Dolby)  Viper material: Use the color-corrected version of this data, invert the log transfer function, convert to appropriate color space.  (TLM 2—3-09-24: Viper content is now available.)

Which specific sequences, and which parts of each sequence?  Try to pick a diversity of material from different sources.  T. McMahon asked to pick some – 6 sequences (4 film, 2 Viper), 60 frames each.  Note – Suggest browsing VHS version to select some for suggestions to Tom.  For interlace, 1080i "Stockholm-pan" 4:2:2 8-bit (Thomson LDK-6000) and "New Mobile & Calendar" 4:2:2 8-bit.
 For subsampling chroma format conversion – use JVT-I018 method after conversion to whatever color space is to be used.  Note – A reasonable way to produce higher bit-depth content if we don't have it is to downsample from a higher resolution and retain more bits in the downsampled result than were in the higher-resolution material.
6 Some other concerns noted in San Diego: Overflow of SSE calculation for big pictures (use double to fix).  Use of seek method may have 2 GB or 4 GB problems (Add method to use one file per frame?  Use only OSs that support file sizes and seeks that are very large? How about max bytes per file?  JVT: Max bytes per file.)
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