General

	Clause
	Company
	Type
	Reference
	Disposition

	Throughout
	MICROSOFT
	Editorial
	
	


Context

Numbering of fields of frames in figures.

Question
Sometimes fields in figures are numbered 0 and 1, and sometimes 1 and 2.

Proposal
Use zero-based numbering convention as is used elsewhere throughout the text.

	Clause
	Company
	Type
	Reference
	Disposition

	Throughout
	MICROSOFT
	Minor technical
	
	


Context

Our understanding is that division operators are used in the following three places, all based on DiffPicOrderCount values:

1) Implicit weighted prediction weight computation (where the most significant problem lies due to the potential need to consider all pairwise combinations of positions in list 0 and list 1)

2) Temporal direct mode motion vector computation (where the number of required divisions required can easily be cut in half by replacing MV1 = (W * MV +128) >> 8 with MV1 = MV0 – MV).

3) Motion vector scaling for B slices (subclause 8.4.1.2.2 in JVT-E146d37)

Question
The use of division operations is a computational problem, particularly for implicit weighted prediction for decoding field mode macroblocks (when the maximum number of reference pictures doubles relative to frame mode coding).

Proposal
The need, accuracy requirements, and wordlength requirements for these division operations should be reviewed.  If feasible without impact on quality, the operations in question should be modified to avoid use of the division operator.  Consider the potential simplification for temporal direct mode motion as noted above.
	Clause
	Company
	Type
	Reference
	Disposition

	Throughout
	MICROSOFT
	Major technical/editorial
	
	


Context

Macroblock-adaptive frame/field decoding operation.

Question
This part of the design seems to lack clarity/completeness.

Proposal
Our understanding/position on specific aspects of MB-AFF is as follows.  We believe these points should address all remaining issues regarding clear specification of MB-AFF. The draft should be reviewed to ensure that it is consistent with this interpretation and that all aspects are clearly documented:

1) MB-AFF should be supported in Profiles Main and X.

2) The slice-level field picture flag and the sequence parameter set-level MB-AFF flag should be merged into a single syntax element in the picture parameter set

3) If Annex A specifies a maximum number of reference frames equal to T, the maximum range of num_ref_idx_l0_active_minus1 and num_ref_idx_l1_active_minus1 for frame pictures (including MB-AFF frame pictures) is at least T-1 (saying "at least" to allow multiple weights per picture to possibly  increase that number) and for field pictures is at least 2*T-1.

4) In a field macroblock pair, the maximum allowed value of ref_idx_l0 is 2*(num_ref_idx_l0_active_minus1+1)-1.  In a frame macroblock pair, the maximum allowed value of ref_idx_l0 is  num_ref_idx_l0_active_minus1.  Similar for ref_idx_l1.

5) If num_ref_idx_l0_active_minus1 = 0 and MB-AFF is in use, ref_idx_l0 is not sent for frame macroblocks but is sent for field macroblocks.

6) In a field macroblock pair, a value of ref_idx_l0 equal to 2n and 2n+1 refer to the same frame as for a frame macroblock pair with ref_idx_l0 equal to n.  There must be a definition of which field is numbered 2n and which is 2n+1.  (Idea #1: 2n is the one closest in POC order or the top field if the POCs are equal, Idea #2: 2n is the one with the same parity as the current field MB and 2n+1 is the one with opposite parity).

7) In explicit weighted prediction for MB-AFF, one weight is sent per reference frame index.  When an MB pair is coded in field mode, that same weight is applied to either field of that frame. (In any case there must be a definition of the association of weights to fields.)

8) In implicit weighted prediction for MB-AFF, frame mode MB pairs use weights calculated from the POC of the referenced frame and field mode MB pairs use weights calculated from the POC of the referenced field. (Note that this impacts the number of division operations required for implicit weighted bi-prediction, and the complexity of decoding process with regard to division operations should be evaluated and reduced if possible.)

10) Intra prediction for frame MB pairs should be based on neighbouring decoded samples constructed into a frame.  Intra prediction for field MB pairs should similarly be based on spatial relationships with data in the same field as the field being predicted.

11) The definition of co-located MB when the current MB pair is in different frame/field mode than the co-located MB pair must be clear.

12) Should the deblocking filter operate on the interior edges of a field MB pair in the mode of the MB pair (with the step size of the MB) or always in frame mode (with the average of the step sizes of the  two MBs of the pair)?

13) Should the deblocking filter operate on the exterior edges of the MB pair in the mode of the MB pair or always in frame mode?

14) The method of performing motion data prediction for MB-AFF must be clear. One idea is use a precise definition of spatial neighbors that works across differences in MB pair type and another is to predict motion data for field MB pairs only from other field MB pairs and to predict motion data for frame MB pairs only from other frame MB pairs.

15) The method of predicting intra modes for MB-AFF must be clear.  Does that operate across MB boundaries?

16) If any kind of other cross-macroblock prediction not discussed above is used, it must be clearly specified for MB-AFF (e.g., CABAC context issues)

17) MB location is defined properly in 3.60 of the SoFCD JVT-E146d37.  Text elsewhere should be changed if not consistent with that definition.

18) If a reference frame store has only one field occupied, it is not a candidate for use in prediction of an MB-AFF frame picture.

19) If reference re-ordering is done for an MB-AFF frame, the re-ordering is a re-ordering of frames.

20) "frame-structured picture" should be "coded frame" and "field-structured picture" should be "coded field".

Clause 7

	Clause
	Company
	Type
	Reference
	Disposition

	7 (of JVT‑E146d37)
	MICROSOFT
	Editorial
	
	


Context

Syntax category numbers 2 and 3 are not used.

Question
This seems editorially sloppy and may confuse the reader.

Proposal
Change category numbers 4 through 7 to be 2 through 5.

	Clause
	Company
	Type
	Reference
	Disposition

	7.4.1 (of JVT‑E146d37)
	MICROSOFT
	Minor technical/editorial
	
	


Context

cabac_alignment_bit is equal to 0.  

Question
Shouldn't it be equal to 1? (We set most such vacant things equal to 1 for start code emulation prevention except for things specifically designed to handle their relationship to start codes.)

It would also be helpful to give it a name that directly implies its value (cabac_alignment_one_bit).

Proposal
Rename cabac_alignment_bit to cabac_alignment_one_bit and set it equal to 1.

Also rename other similar syntax elements to imply their value (rbsp_stop_bit ( rbsp_stop_one_bit, rbsp_alignment_bit ( rbsp_alignment_zero_bit).

	Clause
	Company
	Type
	Reference
	Disposition

	7.4.2.1 (of JVT‑E146d37)
	MICROSOFT
	Minor technical
	
	


Context

There is no indication in the sequence parameter set to indicate whether FMO, ASO, and redundant slices may be present in the sequence.

Question
This makes it impossible to tell at the sequence level whether a Main profile decoder can decode a Baseline profile sequence.

Proposal
Add such flags.

	Clause
	Company
	Type
	Reference
	Disposition

	7.4.2.8 (of JVT‑E146d37)
	MICROSOFT
	Editorial
	
	


Context

Specification of bin count constraint for CABAC.

Question
There seems to be a lack of clarity regarding whether the bin count constraint applies to slice data partitions or only to slices without partitioning.

Proposal
Change:

"When entropy_coding_mode is equal to 1, the number of bins (excluding end_of_slice_flag) resulting from decoding the contents of the slice layer NAL unit shall not exceed 32*NumBytesInNALunit." (in subclause 7.4.2.8)

To:

"When entropy_coding_mode is equal to 1, the number of bins (excluding end_of_slice_flag) resulting from decoding the contents of any NAL unit containing RBSP slice trailing bits shall not exceed 32*NumBytesInNALunit."

This is to avoid the impression that the constraint does not apply to slice data partitions.

Clause 8

	Clause
	Company
	Type
	Reference
	Disposition

	8.2.1 & 8.2.2 of FCD
	MICROSOFT
	Editorial
	
	


Context

NAL unit decoding order specification and parameter set decoding.

Question
The draft content should be reviewed to ensure that the content of these subclauses of the FCD text have been retained.

Proposal
The draft content should be reviewed to ensure that the content of these subclauses of the FCD text have been retained.

	Clause
	Company
	Type
	Reference
	Disposition

	8.2.2 & C.1.2.1 (of JVT‑E146d37)
	MICROSOFT
	Minor technical/editorial
	
	


Context

Use of DiffPicOrderCount.

Question
Problem: Mathematics problems that could be caused by DiffPicOrderCount becoming equal to zero and need to clarify the intended relation between time and picture order count.

Proposal:

Proposal
Change:

"The ordering of DPB output times for the sequence of decoded pictures is required to be the same as the ordering of the picture order counts for the sequence of decoded pictures (subclause 8.2.2)."  (in subclause C.1.2.1)

To:

"When pic_order_cnt_type is equal to 0 or 1, if the picture order count (TopPicOrderCnt or BottomPicOrderCnt) for some decoded field is less than the picture order count of another decoded field, the DPB output time of the decoded field in question shall not be greater than the DPB output time of the other decoded field.  When pic_order_cnt_type is equal to 2, the DPB output times of decoded fields shall be non-decreasing with decoding order."

And:

Specify wherever DiffPicOrderCount appears in the denominator of an equation (e.g., subclause 8.4.1.2.2 luma motion vector prediction in B slices and 8.4.1.4.2.3 temporal direct luma motion vector in B slices) that it shall not be equal to 0.

And:

Specify in subclause 8.2.2 that when pic_order_cnt_type is equal to 2, the output order shall be equal inferred to be the same as the decoding order..

	Clause
	Company
	Type
	Reference
	Disposition

	8.4.1 (of JVT‑E146d37)
	MICROSOFT
	Minor technical
	
	


Context

At levels 3.1 and higher, direct and bi-predictive block sizes smaller than 8x8 are not allowed.  However, there is a method of inferring 8x8 motion from 4x4 motion defined only for temporal direct mode.

Question
This appears to harm the ability to use spatial mode direct prediction (although spatial direct prediction seems to most often be the most effective type of direct prediction and although it is the prediction method most immune to unusual temporal relationships).

Proposal
The ability to infer 8x8 motion from 4x4 motion should apply not only to the temporal direct mode case but also to the spatial direct mode case (in the same fashion).
	Clause
	Company
	Type
	Reference
	Disposition

	8.4.2.2.1 (of JVT‑E146d37)
	MICROSOFT
	Minor technical
	
	


Context

The two-sample average used in motion compensation does not add 1 before the right shift as was done in prior video standards.

Question
This is inconsistent with the definition of two-sample averaging defined for most video processors.

Proposal
The two-sample average used in motion compensation should add 1 before shifting right for consistency with B-picture reference block averaging and for compatibility with instruction sets that optimize for this style of averaging used in prior video standards.

	Clause
	Company
	Type
	Reference
	Disposition

	8.4.2.3.2 (of JVT‑E146d37)
	MICROSOFT
	Minor technical
	
	


Context

Implicit weighted prediction.

Question
There seems to be a problem in the details of implicit weighted prediction as specified.  The default value of LWD appears to be 7 where 6 would seem to make more sense.  The range of weight values producible by these equations should be examined.  Particular consideration should be given to cases in which both references are in the same picture order count direction.

Proposal
Examine this subclause and fix as necessary.

	Clause
	Company
	Type
	Reference
	Disposition

	8.7 (of JVT‑E146d37)
	MICROSOFT
	Minor technical
	
	


Context

Deblocking operation with respect to PCM macroblocks.

Question
Deblocking operation with respect to PCM macroblocks must be clearly defined

Proposal
PCM macroblocks should be treated for deblocking purposes as inter macroblocks with QPY= 0, all-zero transform coefficients, and all-zero motion vectors.

Annex D: SEI

	Clause
	Company
	Type
	Reference
	Disposition

	D.1.9 & D.1.11 (of JVT‑E146d37)
	MICROSOFT
	Minor technical/editorial
	
	


Context

target_frame_num and subseq_frame_num are ue(v) while original_frame_num and frame_num are u(v).  All of these are frame numbers with range 0 to MaxFrameNum.
Question
Is there a good reason for the inconsistency in the way these are represented?

Proposal
We think these should all be u(v) with number of bits determined by log2_max_frame_num_minus4.
	Clause
	Company
	Type
	Reference
	Disposition

	D.1.10 (of JVT‑E146d37)
	MICROSOFT
	Minor technical/editorial
	
	


Context

scene_id and second_scene_id are u(8), while snapshot_id and progressive_refinement_id are u(32).

Question

This appears to significantly limit the degree to which an encoder can uniquely label scenes.
Proposal
scene_id and second_scene_id should perhaps be u(32) or ue(v) to allow more unique labeling of scenes.

Annex E: VUI

	Clause
	Company
	Type
	Reference
	Disposition

	E.2.1 (of JVT‑E146d37)
	MICROSOFT
	Minor technical/editorial
	
	


Context

In the indication of vertical and horizontal motion vector length limits (log2_max_mv_length_vertical and log2_max_mv_length_horizontal) in the sequence parameter set VUI, the vertical parameter appears first in the syntax.
Question

In all other places in the syntax where it makes no technical difference, horizontal parameters are sent before corresponding vertical parameters.
Proposal
Swap the order of these two syntax elements.
	Clause
	Company
	Type
	Reference
	Disposition

	E.2.1 (of JVT‑E146d37)
	MICROSOFT
	Minor technical/editorial
	
	


Context

max_bits_per_mb_denom has a default value of 1, which is the smallest expressible denominator (other than no limit) and corresponds to 384 bytes per MB.

Question
The range of values for this parameter (other than a "no limit" expression) does not go up to 400 bytes per MB (the limit imposed in every profile & level), and the default value could be violated by otherwise-conforming bitstreams.

Proposal
The default value should be 0 (no limit expressed) and/or the range of values for the parameter should be increased to encompass the 400 byte limit imposed by all profiles and levels.
	Clause
	Company
	Type
	Reference
	Disposition

	E.2.1 (of JVT‑E146d37)
	MICROSOFT
	Minor technical/editorial
	
	


Context

The default value of  max_bytes_per_pic_denom is 4 (at least 4:1 compression) and the interpretation of this parameter for coded fields indicates an additional factor of two in compression relative to that of two fields being coded as a frame.

Question
The range of values for this parameter (other than a "no limit" expression) does not go up to ½ of the maximum picture size supported by the profile & level (the limit imposed in every profile & level), and the default value could be violated by otherwise-conforming bitstreams.  The definition for fields appears to be a mistake.

Proposal
The default value should be 0 (no limit expressed) and/or the range of values for the parameter should be increased.  Also the limit imposed on fields should be consistent with that imposed on frames.
	Clause
	Company
	Type
	Reference
	Disposition

	E.2.1 (of JVT‑E146d37)
	MICROSOFT
	Minor technical
	
	


Context

Alternative chroma sample locations in sequence VUI are different for frames and fields, and the positions for frames conflict with some of the positions for fields.

Question
This seems to mean that if the encoder chooses to use picture-level adaptive frame/field coding, the indicated chroma sample positions will move.  This appears to conflict with the intent for the sampling positions to be fixed at the sequence level.

Proposal
Alternative chroma sample locations in sequence VUI should be for top fields and bottom fields rather than for frames and fields.  This way the indicated spatial chroma sample locations will not move when the picture coding method changes from a field to a frame or vice-versa, as the positions for frames will be the merger of the positions for their two constituent fields.  Sample locations corresponding to current frame sample locations mode 1, 2, and 3 of Figure E-1 should be supported.  The need for the other locations indicated in Figure E-2 should be reviewed.

	Clause
	Company
	Type
	Reference
	Disposition

	E.2.1 (of JVT‑E146d37)
	MICROSOFT
	Editorial
	
	


Context

Semantics of fixed_frame_rate_flag.

Question
The semantics of fixed_frame_rate_flag should be clarified with respect to 3:2 pull-down (for which some frames last three field times and some last two field times).

Proposal
Clarify such that fixed_frame_rate_flag indicates that the temporal distance between the output of the last field of one frame and the output first field of the next frame in output order as indicated in picture timing SEI is constant throughout the sequence.

	Clause
	Company
	Type
	Reference
	Disposition

	E.2.1 (of JVT‑E146d37)
	MICROSOFT
	Editorial
	
	


Context

Semantics of num_units_in_tick and time_scale.

Question
The interpretation of zero values for these parameters seems confusing.

Proposal
Clarify that external timing information is needed to verify HRD conformance when num_units_in_tick and time_scale are equal to zero.  Consider limiting use of other syntax under these circumstances (e.g., not allowing picture timing SEI messages as they become uninterpretable).

	Clause
	Company
	Type
	Reference
	Disposition

	E.2.2 (of JVT‑E146d37)
	MICROSOFT
	Minor technical/editorial
	
	


Context

cpb_cnt cannot be zero.

Question
Why bother allowing a value of zero to be sent syntactically but disallow it semantically?  Most such syntax elements are sent by sending the desired value minus 1, so the current form is inconsistent with the rest of the design.
Proposal
Rename cpb_cnt to cpb_cnt_minus1 and adjust semantics accordingly
	Clause
	Company
	Type
	Reference
	Disposition

	E.2.3 (of JVT‑E146d37)
	MICROSOFT
	Minor technical/editorial
	
	


Context
Frame cropping rectangle of picture parameter set.

Question

It seems difficult to clearly determine how the frame cropping rectangle is intended to operate with respect to chroma, because in 4:2:0 video there is only one chroma sample per two luma samples vertically and horizontally.

Proposal
frame_cropping_rect_{left,right,top,bottom} parameters should be in units of two luma samples so that the relationship between chroma and luma is easily preserved through the cropping operation.

