Joint Video Team (JVT) of ISO/IEC MPEG & ITU-T VCEG


(ISO/IEC JTC1/SC29/WG11 and ITU-T SG16 Q.6)


8th Meeting: Geneva, Switzerland, 23-28 May, 2003�
Document:  JVT-H011


Filename: JVT-H011.doc�
�



Title:�
Nokia’s comments on JVT-G050�
�
Status:�
Input Document�
�
Purpose:�
Proposal (Bug Report)�
�
Author(s) or�Contact(s):�
Miska M. Hannuksela�Nokia Research Center�Visiokatu 1�33720 Tampere�Finland


Ye-Kui Wang�Nokia Mobile Software�Tieteenkatu 1�33720 Tampere�Finland�
�Tel:�Email:��


Tel:�Email:��
�+358 7180 73151�miska.hannuksela@nokia.com��


+358 7180 67004�ye-kui.wang@nokia.com��
�
Source:�
Nokia Corporation�
�
_____________________________





SECTION I: TECHNICAL BUGS AND MISSING RESPONSES TO JVT’S DECISIONS


Comment #T1


Subclause: 3.29, 3.30, 3.80 (complementary reference field pair, complementary non-reference field pair, non-paired reference field)


Comment: Terms "complementary field pair" and "non-paired field" are also used in the text but not defined.


Proposal: Define "complementary field pair" and "non-paired field".





JVT: Need text.  comp. non-ref field pair, comp. field pair (collective term), similar for non-paired field.  Done.


Comment #T2


Subclause: 3.29 (complementary non-reference field pair) 


Excerpt from the subclause: Two non-reference fields that are in consecutive access units in decoding order as two coded fields of opposite parity where the first field is not already a paired field.


Comment: There is another definition of complementary non-reference field pair in subclause C.2.4.2 (Storage of a non-reference picture into the DPB):


A complementary non-reference field pair is specified as follows. When the current picture is a non-reference field, and all of the following conditions apply, the current decoded picture and the previous decoded picture are designated as the second and first fields (respectively) of a complementary non-reference field pair.


-	the previous decoded picture (in decoding order) is a non-reference field of opposite parity


-	the previous decoded picture (in decoding order) is not a second field of a complementary non-reference field pair


-	the previous decoded picture (in decoding order) is still in the DPB


The definition in C.2.4.2 states that non-referece fields of opposite parity where the first field is already output (i.e., is not anymore in the DPB) do not form a complementary non-reference field pair. 


Proposal: Align the definition in subclause 3.29 with the description of the complementary non-reference field pair included in subclause C.2.4.2.


JVT: Fixed. Done.


Comment #T3


Subclause: 3.30. 


Excerpt from the subclause: Complementary reference field pair: Two reference fields that are in consecutive access units in decoding order as two coded fields and share the same value of frame number.


Comment: The definition fails if two IDR fields of opposite parity are in consecutive access units. The definition probably fails in some cases when a field includes a memory_management_control_operation equal to 5.


JVT: Fixed as requested. Done.


Comment #T4


Subclause: 7.4.1.2.2 and D.2.13


Excerpt from the subclause: 


7.4.1.2.2 Order of access units and association to coded video sequences:


"When an SEI NAL unit contains data that pertain to more than one access unit (for example, when the SEI NAL unit has a coded video sequence as its scope), it shall be contained in the first access unit to which it applies."


D.2.13 Sub-sequence characteristics SEI message semantics:


"This message applies to the next sub-sequence in decoding order having the specified sub_seq_layer_num and sub_seq_id."


Comment: The sub-sequence SEI message concern the next sub-sequence in decoding order that is labeled with the same values of sub_seq_layer_num and sub_seq_id as included in the sub-sequence information SEI message, but the sub-sequence SEI message is not required to be contained in the first access unit to which it applies. 


Proposal: 


Solve the contradiction in either one of the following ways:


1) Remove the constraint in 7.4.1.2.2. If such a constraint is required for individual SEI messages, it shall appear with each SEI message. This solution does not limit any hypothetical SEI message that may be specified in the future.


2) Constrain the semantics of D.2.13 according to 7.4.1.2.2. Replace the reprinted sentence in D.2.13 with "This message shall be contained in the first access unit of the sub-sequence in decoding order as specified in subclause D.2.11."


JVT: 2nd option. Done.


Comment #T5


Subclause: 	7.4.1.2.2	Order of access units and association to coded video sequences, �D.2.2			Picture timing SEI message semantics


Excerpt from the subclause: 


7.4.1.2.2:


Consecutive access units containing non-reference pictures shall be ordered in ascending order of picture order count.


D.2.2:


The picture output order established by the values of this syntax element shall be the same order as established by the values of PicOrderCnt( ) of the pictures in the sequence (see subclause C.4.5) except for the following cases:


–	For a decoded frame, both of its fields have the same output time but the value of PicOrderCnt( ) for the top and bottom fields may differ.


–	For a complementary field pair, the fields have different output times but may have the same value of PicOrderCnt( ).


Comment: When interpreted literally, subclause 7.4.1.2.2 requires that the primary coded pictures of a complementary non-reference field pair shall not have the same value of PicOrderCnt( ). However, section D.2.2 allows the primary coded pictures of any (reference or non-reference) complementary field pair having the same value of PicOrderCnt( ).


Proposal: Replace the relevant sentence in subclause D.2.2 with the following:


–	For a complementary reference field pair, the fields have different output times but may have the same value of PicOrderCnt( ).


Note that another bug fix that may seem straightforward is to replace the relevant sentence in subclause 7.4.1.2.2 with the following:


Consecutive access units containing non-reference pictures shall be ordered in non-decreasing order of picture order count.


However, that would allow pictures of a complementary non-reference field pair have output times that are in opposite order compared to their decoding order. If the first picture (in decoding order) of such a complementary non-reference field pair has the lowest value of PicOrderCnt( ) among all the fields or frames in the DPB, an output-order-conformant according to subclause C.4 outputs it. However, an output-timing-conformant decoder outputs the second field (in decoding order) of such a complementary non-reference field pair first. Thus, HRD specification for output order conformance and output timing conformance would contradict, and therefore we do not propose changing the text in subclause 7.4.1.2.2.


JVT: Change "ascending" ( "non-decreasing".  This part done. But don't want non-ref field pair to be able to have reversed-order output.  Fixed. Done.


Comment #T6


Subclause: 7.4.2.9.3	Slice data partition C RBSP semantics


Excerpt from the subclause: "Category 4 syntax elements include all syntax elements in the residual( ) syntax structure and in syntax structures used within that syntax structure for collective macroblock types P and B as specified in Table 7-7."


Comment: Is macroblock type SP missing? 


JVT: No action needed – the macroblock type in an SP slice is not called SP – it is called P!  What about SI?  Category 3 – already stated. Done.


Comment #T7


Subclause: 8.2.1


Comment:


The constraint for POC (according to POC type 0) of an IDR picture in subclause 7.4.3 (Slice header semantics) is as follows:


"An IDR picture shall have pic_order_cnt_lsb equal to 0."


Thus, for an IDR frame using POC type 0, according to subclause 7.4.3, TopFieldOrderCnt must be equal to 0 and BottomFieldOrderCnt must be greater than or equal to 0.


The constraint for POC of an IDR picture is specified in subclause 8.2.1 (Decoding process for picture order count) as follows:


"The bitstream shall not contain data that results in Min( TopFieldOrderCnt, BottomFieldOrderCnt ) not equal to 0 for a coded IDR frame, TopFieldOrderCnt not equal to 0 for a coded IDR top field, or BottomFieldOrderCnt not equal to 0 for a coded IDR bottom field.  Thus, at least one of TopFieldOrderCnt and BottomFieldOrderCnt shall be equal to 0 for the fields of a coded IDR frame."


To conclude, assigning values of POC for top and bottom fields of IDR frames is more constrained with POC type 0 compared to POC type 1.


Proposal: Two alternatives:


1) Do nothing


2) Remove the constraint: "An IDR picture shall have pic_order_cnt_lsb equal to 0." from subclause 7.4.3 to treat POC types 0 and 1 equally.


See also Comment #T14 for a similar problem regarding memory_management_control_operation equal to 5.


JVT: Intent is not to mandate top-field-first for IDR – only to ensure that some field has zero POC.  Option 2. Done.


Comment #T8


Subclause: 7.4.3	Slice header semantics


Excerpt from the subclause: In the semantics of redundant_pic_cnt:


"When present in the primary coded picture and any redundant coded picture, the following syntax elements shall have the same value: field_pic_flag, bottom_field_flag, idr_pic_id, pic_order_cnt_lsb, pic_order_cnt_lsb, delta_pic_order_cnt_bottom, delta_pic_order_cnt[ 0 ], and delta_pic_order_cnt[ 1 ]."


Comment: If a primary coded is an IDR picture, and a corresponding redundant coded picture is not an IDR picture but includes a memory_management_control_operation equal to 5, pic_order_cnt_lsb, delta_pic_order_cnt_bottom, delta_pic_order_cnt[ 0 ], and delta_pic_order_cnt[ 1 ] in these two pictures typically differ (before decoding) but shall be identical after decoding the picture.


Note that the bug was introduced in the editing process after releasing JVT-F100 (which stated: "The derived picture order count of a redundant picture shall be the same as for the corresponding primary picture.")


(Editorial comment: pic_order_cnt_lsb is listed twice and the second occurrence can be removed.)


Proposal: 


Replace the indicated sentence with:


"When present in the primary coded picture and any redundant coded picture, the following syntax elements shall have the same value: field_pic_flag, bottom_field_flag, idr_pic_id."


and:


"The values of TopFieldOrderCnt and BottomFieldOrderCnt (if applicable) after decoding any redundant coded picture (instead of decoding of the primary coded picture of the same access unit) shall be identical to the values of TopFieldOrderCnt and BottomFieldOrderCnt, respectively, after decoding the primary coded picture of the same access unit."


JVT: Done.  Somewhat reworded.


Comment #T9


Subclause: 7.4.3	Slice header semantics


Excerpt from the subclause: In the semantics of redundant_pic_cnt, when both the primary coded picture and the redundant coded picture are IDR pictures:


"If the value of long_term_reference_flag in the primary coded picture is equal to 0, the dec_ref_pic_marking syntax structure of the redundant coded picture must not include a memory_management_control_operation syntax element equal to 6. 


Otherwise (the value of long_term_reference_flag in the primary coded picture is equal to 1), the value of the MaxLongTermFrameIdx variable before decoding the primary coded picture must be equal to 0 and the dec_ref_pic_marking syntax structure of the redundant coded picture must include memory_management_control_operation syntax elements equal to 5, 4, and 6 in decoding order, and the value of max_long_term_frame_idx_plus1 must be equal to 1, and the value of long_term_frame_idx must be equal to 0. "


Comment: These two paragraphs concern the case when the primary coded picture is an IDR picture but the redundant coded picture is not an IDR picture (but contains an MMCO equal to 5).


Proposal: Move the paragraghs to an appropriate location (primary picture == IDR picture, redundant picture != IDR picture) in the if-otherwise structure. Add bullets and indentation to make the nested if-otherwise structure easier to read.


JVT: Apparent cut-paste positioning error in editing.  OK.  Done.


Comment #T10


Subclause: 7.4.3	Slice header semantics


Excerpt from the subclause: In the semantics of redundant_pic_cnt (in an informative note):


"Otherwise (the value of long_term_reference_flag in the primary coded picture is equal to 1), the value of the MaxLongTermFrameIdx variable before decoding the primary coded picture must be equal to 0 and the dec_ref_pic_marking syntax structure of the redundant coded picture must include memory_management_control_operation syntax elements equal to 5, 4, and 6 in decoding order, and the value of max_long_term_frame_idx_plus1 must be equal to 1, and the value of long_term_frame_idx must be equal to 0. "


Comment: The constraint "the value of the MaxLongTermFrameIdx variable before decoding the primary coded picture must be equal to 0" seems to be unnecessary to fulfill the corresponding normative requirement:


"The marking status of reference pictures and the value of frame_num after the decoded reference picture marking process as specified in subclause 8.2.5 is invoked for the primary coded picture or any redundant coded picture of the same access unit shall be identical regardless whether the primary coded picture or any redundant coded picture (instead of the primary coded picture) of the access unit would be decoded. "


Proposal: Remove the constraint: "the value of the MaxLongTermFrameIdx variable before decoding the primary coded picture must be equal to 0"





JVT: Part of an informative note.  Accepted. Done.


Comment #T11


Subclause: 7.4.3	Slice header semantics


Excerpt from the subclause: (the semantics of redundant_pic_cnt)


"However, a coded slice or coded slice data partition of any redundant coded picture shall obey the same constraints as a coded slice or coded slice data partition of a primary picture. "


Comment: It is not stated that a redundant coded slice can be decoded with the same decoding process as a primary coded slice. This was captured in subclause 8.2.3 of JVT-F100:


"However, a redundant coded slice shall be decodable by the decoding process for a primary coded slice. "


Proposal: Indicate clearly that a redundant coded slice can be decoded with the same decoding process as a primary coded slice. 


JVT: Accepted with some rewording. Done.


Comment #T12


Subclause: 7.4.3.3	Decoded reference picture marking semantics


Excerpt from the subclause: In the semantics of no_output_of_prior_pics_flag:


... "may be inferred by the decoder, regardless of the actual value of no_output_of_prior_pics_flag of the active sequence parameter set. "


Comment: no_output_of_prior_pics_flag is not a syntax element in the sequence parameter set.


Proposal: replace with:


... "may be inferred by the decoder, regardless of the actual value of no_output_of_prior_pics_flag of the decoded reference picture marking syntax structure. "


Similar mistake also occurs in subclauses C.2.3 and C.4.4.


JVT: Yes. Done.


Comment #T13


Subclause: 8.2.1	Decoding process for picture order count


Comment: The Pattaya II decision to require the POC for a picture including an MMCO equal to 5 to be greater than earlier POCs in decoding order is missing. (The Pattaya II meeting notes include: "The POC coded for that picture need to be greater than the POC of the preceding pictures in decoding order? Yes.")


Proposal: 


Add the following to subclause 8.2.1:


When the current picture includes a memory_management_control_operation equal to 5 and the current picture is not the first picture in listD and the current picture is not a second field of a complementary reference field pair whose first field in decoding order is the first picture in listD, PicOrderCnt( CurrPic ) shall be greater than PicOrderCnt( any picture in listD ). 


JVT: Intent is good.  Slightly reworded. Done.


Comment #T14


Subclause: 8.2.1.1	Decoding process for picture order count type 0


Excerpt from the subclause: "-	If the current picture is not an IDR picture and the previous decoded picture in decoding order included a memory_management_control_operation equal to 5, prevPicOrderCntMsb is set equal to 0 and prevPicOrderCntLsb is set equal to 0."


Comment: Consequently, for a frame including MMCO equal to 5, prevPicOrderCntLsb is set such that TopFieldOrderCnt (after decoding the frame) must be equal to 0 and BottomFieldOrderCnt (after decoding the frame) must be greater than or equal to 0.


However, it is stated in subclause 8.2.1: 


"When the current picture includes a memory management control operation equal to 5, after the decoding of the current picture, tempPicOrderCnt is set equal to PicOrderCnt( CurrPic ), TopFieldOrderCnt of the current picture (if any) is set equal to TopFieldOrderCnt - tempPicOrderCnt, and BottomFieldOrderCnt of the current picture (if any) is set equal to BottomFieldOrderCnt - tempPicOrderCnt."


To conclude, assigning values of POC for top and bottom fields of frames including an MMCO equal to 5 is more constrained with POC type 0 compared to POC type 1.


Proposal: Three alternatives:


1) Require the value of delta_pic_order_cnt_bottom be non-negative for a frame including an MMCO equal to 5. (This ensures that TopFieldOrderCnt, after decoding the frame, is equal to 0.)


2) Allow BottomFieldOrderCnt be negative for a frame including an MMCO equal to 5 after decoding the frame. Change the indicate paragraph in subclause 8.2.1 as follows:


"When the current picture includes a memory management control operation equal to 5, after the decoding of the current picture, BottomFieldOrderCnt of the current picture (if any) is set equal to BottomFieldOrderCnt - TopFieldOrderCnt and TopFieldOrderCnt of the current picture (if any) is set equal to 0."


3) Require the value of delta_pic_order_cnt_bottom at least for a frame including an MMCO equal to 5 to be in the range of (-MaxPicOrderCntLsb + 1) to 2^31-1, inclusive. Consequently, the maximum value of TopFieldOrderCnt after decoding the frame is equal to MaxPicOrderCntLsb - 1. Then, the indicated "if" clause can be changed to the following:


"-	If the current picture is not an IDR picture and the previous decoded picture in decoding order included a memory_management_control_operation equal to 5 and the previous coded picture in decoding order is not a bottom field, prevPicOrderCntMsb is set equal to 0 and prevPicOrderCntLsb is set equal to TopFieldOrderCnt( previous picture ).


-	If the current picture is not an IDR picture and the previous decoded picture in decoding order included a memory_management_control_operation equal to 5 and the previous coded picture in decoding order is a bottom field, prevPicOrderCntMsb is set equal to 0 and prevPicOrderCntLsb is set equal to 0." 


JVT: Intent of #3 is good (definitely do not intent to require top-field-first).  Slightly reworded. Done.





Comment #T15


Subclause: 8.2.2	Decoding process for macroblock to slice group map


Excerpt from the subclause: "NOTE – The output of this process is equal for all slices of an access unit."


Comment: A different picture parameter set can be referred to in a redundant coded picture compared to the primary coded picture in the same access unit.


Proposal: Replace the text with: "NOTE – The output of this process is equal for all slices of a coded picture."


JVT: Agreed. Done.


Comment #T16


Subclause: 8.2.3	Decoding process for slice data partitioning


Excerpt from the subclause: (last paragraph - informative note)


... "The slice data partition B and C headers contain only the slice_id that establishes their association with the slice data partition A of the slice."


Comment: The slice data partition B and C headers also contain the redundant_pic_cnt syntax element.


Proposal: Change the indicated sentence to:


"The slice data partition B and C headers include the slice_id syntax element that establishes their association with the slice data partition A of the slice."


JVT: Agreed. Done.


Comment #T17


Subclause: 8.2.5	Decoded reference picture marking process


Excerpt from the subclause: "This process is invoked for decoded pictures when nal_ref_idc is not equal to 0."


Comment: The process for gaps in frame_num value (subclause 8.2.5.2) is invoked for coded pictures (before decoding the picture).


Proposal: Change the indicated sentence to:


"This process is invoked when nal_ref_idc is not equal to 0 before and after decoding a picture."


JVT: Suggested change seems to say process is invoked twice per decoded picture – not really the intent.  Existing wording seems preferable.  No action needed or taken.  Done.


Comment #T18


Subclause: 8.2.5.2	Decoding process for gaps in frame_num


Excerpt from the subclause:


These added frames which are marked as "non-existing" shall not be referred to in the inter prediction process, shall not be referred to in the reordering commands for reference picture lists for short-term pictures (subclause 8.2.4.3.1), and shall not be referred to in the assignment process of a LongTermFrameIdx to a short-term picture (subclause 8.2.5.4.3). 


...


NOTE - The decoding process should infer an unintentional picture loss when any of these values of frame_num pertaining to "non-existing" pictures is referred to in inter prediction or is referred to in the assignment process for reference indices. The decoding process should not infer an unintentional picture loss when a memory management control operation is applied to a frame marked as "non-existing".


Comment: The normative text contradicts with the informative text as follows: The normative text disallows use of "non-existing" frames in the assignment process of a LongTermFrameIdx to a short-term picture (MMCO equal to 3). The informative text states that no picture loss should be indicated when any MMCO is applied to a "non-existing" frame. However, as MMCO equal to 3 is disallowed for "non-existing" frames, the informative text should recommend that the decoding process infers a picture loss if MMCO equal to 3 is used for "non-existing" frames.


Proposal: Change the informative note to:


NOTE - The decoding process should infer an unintentional picture loss when any of these values of frame_num pertaining to "non-existing" pictures is referred to in inter prediction, is referred to in the reordering commands for reference picture lists for short-term pictures (subclause 8.2.4.3.1), or is referred to in the assignment process of a LongTermFrameIdx to a short-term picture (subclause 8.2.5.4.3). The decoding process should not infer an unintentional picture loss when a memory_management_control_operation unequal to 3 is applied to a frame marked as "non-existing".


JVT: Agreed.  Change "unequal" to "not equal".  Done.


Comment #T19


Subclause: Annex A


Comment:


Awaji decision: "For Baseline Profile and for all levels below 2.1 of any profile a CPB/DPB conformant decoder shall not be required output fields." is not reflected in the text.


Proposal:


There are two alternatives (number 2 is preferred):


1) Add the following constraint in the requirements for the Baseline profile (A.2.1):


- TopFieldOrderCnt shall be equal to BottomFieldOrderCnt for all coded frames. 


Add the following constraint in the requirements for the Main and Extended profiles (A.3.2.2 and A.3.2.3 respectively), either text or included in tables A-2 and A-3 respectively: "TopFieldOrderCnt shall be equal to BottomFieldOrderCnt for all coded frames in level 2.1 and below."


Allow output of frames in HRD for output order decoder conformance (subclause C.4). See Comment #T24.


2) See Comment #T26.


JVT: Intent is good.  Bumping decoder should output pictures rather than fields.  What to do if a reference field pair has same POC? They are output together by the bumping decoder. Done.


Comment #T20


Subclause:


C.2.1	Decoding of gaps in frame_num and storage of "non-existing" frames


C.4.2	Decoding of gaps in frame_num and storage of "non-existing" pictures 


Excerpt from the subclause:


Last sentence of both subclauses:


If there are not enough empty frame buffers (i.e., DPB size minus DPB fullness is less than the number of "non-existing" frames to be stored), the necessary number of frame buffers is emptied by the sliding window decoded reference picture marking process specified in subclause 8.2.5.3.


Comment: Subclause 8.2.5.3 does not specify emptying of frame buffers (but rather it specifies decoded reference picture marking). Thus, the sentence is meaningless.


Subclause 8.2.5.2 (Decoding process for gaps in frame_num) includes a sentence that also relates to the issue:


When a frame marked as "non-existing" is marked as "unused for reference" using the "sliding window" buffering process or the "adaptive memory control" mechanism, it shall no longer be marked as "non-existing".


Proposal:


Replace the sentence in C.2.1 and C.4.2 with


"When a frame is marked as "unused for reference" and "non-existing" as a result of an insertion of a "non-existing" frame into the DPB, a frame buffer for the frame marked as "unused for reference" and "non-existing" is removed from the DPB and the DPB fullness is decremented by one."


Remove the indicated sentence from subclause 8.2.5.2, because it contradicts with the HRD operation specified in Annex C and plays no role in decoded reference picture marking specified in clause 8.


JVT: Intent is good.  Reworded following same intent. Done.


Comment #T21


Subclause: C.3	Bitstream conformance


Question: (in the informative note concerning "CPB underflow and overflow prevention:  The CPB shall never overflow or underflow."): What is "te[CpbSize[ SchedSelIdx ]]"?


JVT: The only problem with this is that "te[CpbSize[ SchedSelIdx ]]" should be "te(CpbSize[ SchedSelIdx ])".  Actually, the definition of this function is counter-productive.  Fixed.  Done.


Comment #T22


Subclause: C.4	Decoder conformance


Excerpt from the subclause: (third paragraph from the end)


For output order decoder conformance, the HSS delivers the bitstream to the DUT "by demand" from the DUT, meaning that the HSS delivers bits (in decoding order) only when the DUT requires more bits to proceed with its processing.  An HRD as described below is used, and the HSS delivers the bitstream to the HRD by one of the schedules specified in the bitstream or by an "interpolated" schedule such that the bit rate and CPB size are restricted as specified in Annex A. 


Comment: These two sentences seem to contradict. The first one says that for output order decoder conformance, bits are delivered on demand. However, the second sentence says that one of the bit rate schedules is used.


Proposal: Remove the second sentence.


JVT: It is not the DUT that is fed using the schedule, but rather the HRD.  No error in current text.  No action needed – done.


Comment #T23


Subclause: C.4.4	Removal of pictures from the DPB before possible insertion of the current picture


Comment: The bumping process specified in subclause C.4.5.4 does not take IDR pictures or pictures including an MMCO equal to 5 into account when determining which picture is the next one in output order. 


Proposal:


Change the title of subclause C.4.4 to "Removal or output of pictures from the DPB before possible insertion of the current picture"


Add the following to the end of subclause C.4.4 or change the if-otherwise clause in C.4.4 such that the following text is included:


When the current picture is an IDR picture or when the current picture includes a memory_management_control_operation equal to 5, the following operations are repeated until there is no field marked as "needed for output" in the DPB:


-	The field or frame marked as "needed for output" that has a lowest value of PicOrderCnt( ) of all fields or frames in the DPB marked as "needed for output", is cropped, using the cropping rectangle specified in the sequence parameter set for the sequence, and the cropped field or frame is output, and the field or frame is marked as "not needed for output".


Then, all frame buffers in the DPB are emptied and DPB fullness is set to 0.


JVT: Intent is good.  Fixed. Done.


Comment #T24


Subclause: C.4.5.4	"Bumping" process


Excerpt from the subclause:


The "bumping" process operates when an empty frame buffer is needed for a decoded (non IDR) picture, as in the following steps: 


1.	The field marked as "needed for output" that has a lowest value of PicOrderCnt( ) of all fields or frames in the DPB marked as "needed for output", is cropped, using the cropping rectangle specified in the sequence parameter set for the sequence, and the cropped field is output, and the field is marked as "not needed for output".


Comment: It is specified that only fields are output. This contradicts with output timing decoder conformance where pictures (either fields or frames) are output.


Proposal: Change step 1 to address both fields and frames:


1.	The field or frame marked as "needed for output" that has a lowest value of PicOrderCnt( ) of all fields or frames in the DPB marked as "needed for output", is cropped, using the cropping rectangle specified in the sequence parameter set for the sequence, and the cropped field or frame is output, and the field or frame is marked as "not needed for output".


JVT: Agreed to output pictures (see item 19 above).  Fixed. Done.


Comment #T25


Subclause: C.4.5.4	"Bumping" process


Comment: The process is ambiguous when fields of a complementary field pair both have the same value of POC. In which order these fields shall be output?


Proposal: Require fields of a complementary field pair that have the same value of POC to be output in their decoding order.


JVT: Non-reference are output in decoding order relative to each other.  Reference are output together. Done.


Comment #T26


Subclause: D.2.2	Picture timing SEI message semantics


Excerpt from the subclause: (in the semantics of dpb_output_delay)


"The picture output order established by the values of this syntax element shall be the same order as established by the values of PicOrderCnt( ) of the pictures in the sequence (see subclause C.4.5) except for the following cases:


–	For a decoded frame, both of its fields have the same output time but the value of PicOrderCnt( ) for the top and bottom fields may differ.


–	For a complementary field pair, the fields have different output times but may have the same value of PicOrderCnt( )."


Comments: 


1) According to the "bumping" process (subclause C.4.5.4), decoded fields are output in ascending order of PicOrderCnt( ) regardless of whether they were coded as frames or fields. If a both fields of a coded frame have the same output time, a decoder conforming to output timing according to Annex C outputs a decoded frame. However, a decoder conforming to output order according to Annex C outputs two fields separately. Thus, an output-timing-conformant decoder does not conform to output order.


2) If fields of a complementary field pair have different output times and the same value of PicOrderCnt( ), an output-timing-conformant decoder outputs the fields in a specific order but an output-order-conformant decoder has no means to conclude the correct output order of the fields.


See also Comment #T5 for another problem related to the same subclause.


Proposals: (for the comments above respectively)


1) In the bumping process, specify that a coded frame is always output as a decoded frame regardless of whether the values of TopFieldOrderCnt and BottomFieldOrderCnt. This proposal solves the comment for Annex A (Comment #T19).


2) Disallow fields of a complementary field pair that have different output times and the same value of PicOrderCnt( ).


JVT: Fixed in agreement with proposal 1 (but different than prop 2).


Comment #T27


Subclause: D.2.10	Scene information SEI message semantics


Excerpt from the subclause: A scene information SEI message labels all pictures, in decoding order, from the primary coded picture to which the SEI message is associated (inclusive), as specified in subclause 7.4.1.2.3, to the primary coded picture to which the next scene information SEI message, in decoding order, is associated (exclusive). These pictures are herein referred to as the target pictures. 


Comment: The definition of target pictures is missing in case of stream end. Subclause 7.4.1.2.3 actually specifies the association of NAL units to access units (rather than coded pictures).


Proposal: Change the definition of target pictures to the following:


A scene information SEI message labels all pictures included in access units as specified in subclause 7.4.1.2.3, in decoding order, from the access unit including the SEI message (inclusive) to the access unit including the next scene information SEI message (exclusive) or to the very last access unit (inclusive), if there is no following scene information SEI message. These pictures are herein referred to as the target pictures. 


JVT: Intent is good.  Double check wording and avoid "very last".  Slightly rephrased.  Done.


Comment #T28


Subclause: D.2.10	Scene information SEI message semantics


Excerpt from the subclause: 


(in the semantics of scene_id):


scene_id identifies the scene to which the target pictures belong. The value of scene_id shall be the same as the value of the scene_id of the previous picture, in output order, that is marked with a value of scene_transition_type less than 4, if the value of scene_transition_type of the target pictures is greater than 3 and if the target pictures and the previous picture (in output order) that is marked with a value of scene_transition_type less than 4 originate from the same source scene. 


(in the semantics of second_scene_id):


second_scene_id identifies another scene in the gradual scene transition in which the target pictures are involved. The value of second_scene_id shall be the same as the value of scene_id of the next picture, in output order, that is marked with a value of scene_transition_type less than 4, if the target pictures and the next picture (in output order) that is marked with a value of scene_transition_type less than 4 originate from the same source scene. The value of second_scene_id shall not be equal to the value of scene_id in the previous picture, in output order.


If the value of scene_id of a picture is equal to the value of scene_id of the following picture, in output order, and the value of scene_transition_type in both of these pictures is equal to 0, these two pictures belong to the same scene. If the value of scene_id of a picture is equal to the value of scene_id of the following picture, in output order, and the value of scene_transition_type in both of these pictures is less than 4, these two pictures originate from the same source scene. If the values of scene_id, scene_transition_type and second_scene_id of a picture are equal to the values of scene_id, scene_transition_type and second_scene_id (respectively) of the following picture, in output order, these two pictures belong to the same scene transition. 


Comments: 


1) Phrase "originate from a source scene" is not clear when two source scenes are involved in creating the source pictures for coded target pictures.


2) Some requirements for values of scene_id and second_scene_id and some inference rules are unclear.


Proposal:


Proposed text:


scene_id identifies the scene to which the target pictures belong. When the value of scene_transition_type of the target pictures is less than 4, and the previous picture in output order is marked with a value of scene_transition_type less than 4, and the source scene for the target pictures and the source scene for the previous picture (in output order) are the same, the value of scene_id shall be the same as the value of scene_id of the previous picture in output order. When the value of scene_transition_type of the target pictures is greater than 3, and the previous picture in output order is marked with a value of scene_transition_type less than 4, and one of the source scenes for the target pictures and the source scene for the previous picture (in output order) are the same, the value of scene_id shall be the same as the value of scene_id of the previous picture in output order. When the target pictures and the previous picture (in output order) originate from different uncoded source scenes, the value of scene_id shall not be equal to the value of scene_id of the previous picture in output order. 


second_scene_id identifies the next scene in the gradual scene transition in which the target pictures are involved. The value of second_scene_id shall not be equal to the value of scene_id. The value of second_scene_id shall not be equal to the value of scene_id in the previous picture, in output order. When the next picture in output order is marked with a value of scene_transition_type less than 4, and one of the source scenes for the target pictures and the source scene for the next picture (in output order) are the same, the value of second_scene_id shall be the same as the value of scene_id of the next picture in output order. When the target pictures and the next picture (in output order) originate from different source scenes, the value of second_scene_id shall not be equal to the value of scene_id or second_scene_id (if present) of the next picture in output order. 


If the value of scene_id of a picture is equal to the value of scene_id of the following picture, in output order, and the value of scene_transition_type in both of these pictures is less than 4, these two pictures belong to the same scene. If the values of scene_id, scene_transition_type and second_scene_id (if present) of a picture are equal to the values of scene_id, scene_transition_type and second_scene_id (respectively) of the following picture, in output order, and if the value of scene_transition_type is greater than 0, these two pictures belong to the same gradual scene transition. 


JVT: Intent is good.  Wording altered to avoid interpretation as normative requirement on encoder (clarifying to be indication from encoder rather than normative operating method of encoder).  Done.


Comment #T29


Subclause: 


D.2.12	Sub-sequence layer characteristics SEI message semantics


D.2.13	Sub-sequence characteristics SEI message semantics


Excerpt from the subclause:


D.2.12:


In the following, fTotal is the number of frames between the current picture (inclusive) and the next sub-sequence layer characteristics SEI message or the end of the stream. 


D.2.13:


In the following, C is the number of frames in the sub-sequence.  


Comment: The average_frame_rate syntax element only takes coded frames into account.


Proposal: Change the sentences to take complementary field pairs and non-paired fields into account too:


In the following, fTotal is the number of frames, complementary field pairs and non-paired fields between the current picture (inclusive) and the next sub-sequence layer characteristics SEI message or the end of the stream. 


In the following, C is the number of frames, complementary field pairs and non-paired fields in the sub-sequence.


JVT: Agreed. Done.


SECTION II: EDITORIAL SUGGESTIONS


Comment #E1


Figure 6-3


The last 3 MBs in raster scan order look different from the other ones (line alignment problem).


No.


Comment #E2


Subclause: 7.4.1.2.3


Proposal:


Replace


"-	NAL units with nal_unit_type in the range of 13 to 18, inclusive"


with


"-	NAL units with nal_unit_type in the range of 13 to 18 (when present), inclusive"


to follow the common practice of that subclause.


No.


Comment #E3


Subclause: Generic to entire standard


Question: In a few locations in the text a phrase similar to "redundant coded pictures corresponding to a primary primary coded picture" is used. Is this sufficiently clear or should the meaning of word "corresponding" be specified or should these phrases by reformulated similarly to: "redundant coded pictures within the same access unit as a primary coded picture"?


No.


Comment #E4


Subclause: 7.4.1.2.3	Order of NAL units and coded pictures and association to access units


Excerpt from the subclause:


In the list of constraints that shall be obeyed by the order of the coded pictures and non-VCL NAL units within an access unit:


"-	sequence parameter set NAL units or picture parameter set NAL units may be present in the access unit. "


Proposal: The indicated sentence is not a constraint and it can be removed.


Replaced with a note.


Comment #E5


Subclause: 7.4.1.2.5	Order of VCL NAL units and association to coded pictures


Question: The subclause includes phrases: "coded slice of an IDR picture NAL unit", "coded slice of a non-IDR picture NAL unit"


Would "coded slice NAL unit of an IDR picture" and "coded slice NAL unit of a non-IDR picture" be better?


No.


Comment #E6


Subclause: 7.4.1.2.5	Order of VCL NAL units and association to coded pictures


Excerpt from the subclause: The last paragraph of the subclause:


"NAL units having nal_unit_type equal to 0, 12, or in the range of 19 to 31, inclusive, may be present in the access unit but shall not precede the first VCL NAL unit of the primary coded picture within the access unit."


Comment: The subclause discusses VCL NAL units only, and thus specifying order of non-VCL NAL units is out of the scope of the subclause. Moreover, the intention of the paragraph is already stated in subclause 7.4.1.2.3.


Proposal: Remove the indicated paragraph.


No – these remarks pertain to the order of VCL NAL units (as they define the relationg to the order of the other NAL units).


Comment #E7


Subclause: 7.4.2.1	Sequence parameter set RBSP semantics


Proposal:


Replace


"The value of num_ref_frames_in_pic_order_cnt_cycle shall be in the range of 0 to 255."


with


"The value of num_ref_frames_in_pic_order_cnt_cycle shall be in the range of 0 to 255, inclusive."


in order to follow the common practice.


Yes.


Comment #E8


Subclause:


7.4.2.9.1	Slice data partition A RBSP semantics


7.4.2.9.2	Slice data partition B RBSP semantics


7.4.2.9.3	Slice data partition C RBSP semantics


Comment: Paragraphs starting with "Category X syntax elements include..." actually conclude syntax and could be converted to an informal note rather than normative text.


No.  These are normative specifications of what syntax elements fall into each category.


Comment #E9


Subclause: 7.4.3	Slice header semantics


Excerpt from the subclause: "pic_parameter_set_id specifies the picture parameter set in use. All slices belonging to a picture shall have the same value of pic_parameter_set_id. The value of pic_parameter_set_id shall be in the range of 0 to 255, inclusive."


Comment: Sentence: "All slices belonging to a picture shall have the same value of pic_parameter_set_id." is repeated compared to the first paragraph of the same subclause and could be removed.


Yes.


Comment #E10


Subclause: 7.4.3	Slice header semantics


Excerpt from the subclause: In the semantics of redundant_pic_cnt:


"When present in the primary coded picture and any redundant coded picture, the following syntax elements shall have the same value: field_pic_flag, bottom_field_flag, idr_pic_id, pic_order_cnt_lsb, pic_order_cnt_lsb, delta_pic_order_cnt_bottom, delta_pic_order_cnt[ 0 ], and delta_pic_order_cnt[ 1 ]."


Comment: pic_order_cnt_lsb is listed twice and the second occurrence can be removed.


Fixed.


Comment #E11


Subclause: 7.4.3	Slice header semantics


Excerpt from the subclause: In the semantics of redundant_pic_cnt:


"If a redundant picture corresponding to the primary coded picture is not an IDR pictures," ...


Proposal: Replace with singular IDR picture:


"If a redundant picture corresponding to the primary coded picture is not an IDR picture," ...


Fixed.


Comment #E12


Subclause: 7.4.3.3	Decoded reference picture marking semantics


Excerpt from the subclause:


"-	Otherwise (the decoded reference picture marking syntax structure is in a decoded reference picture marking repetition SEI message as specified in Annex D.), the syntax category of the decoded reference picture marking syntax structure shall be inferred to be equal to 5."


Proposal: Remove the dot after "Annex D"


Yes.


Comment #E13


Subclause: 8	Decoding process


Excerpt from the subclause: 


"-	When the current picture is a reference picture and after all slices of the current picture have been decoded, the decoded reference picture marking process in subclause 8.2.5 specifies how the current picture is used in the decoding process of inter prediction in later decoded pictures."


Comment: Subclause 8.2.5.2 specifies the decoding process for gaps in frame_num that is invoked before decoding the current picture.


Proposal: Refer to subclause 8.2.5.2 appropriately in the overview of the decoding process.


Not necessary at overview level of detail.  No action.


Comment #E14


Subclause: 8.2.1	Decoding process for picture order count


Proposal:


Replace


"TopFieldOrderCnt and BottomFieldOrderCnt indicate the picture order of the corresponding top field or bottom field relative to the first output field of (the previous IDR picture or the previous reference picture including a memory_management_control_operation equal to 5) in decoding order. "


with 


"TopFieldOrderCnt and BottomFieldOrderCnt indicate the picture order of the corresponding top field or bottom field relative to the first output field of the previous IDR picture or the first output field of the previous reference picture including a memory_management_control_operation equal to 5 in decoding order. "


to clarify the intent in case of a picture including MMCO equal to 5.


No action necessary.


Comment #E15


Subclause: 8.2.1	Decoding process for picture order count


Excerpt from the subclause: (in the generation of listD):


"all other pictures that follow in decoding order after the first picture in the list and precede through the current picture which is also included in listD prior to the invoking of the decoded reference picture marking process."


Questions: Why is phrase "prior to the invoking of the decoded reference picture marking process" used? Can the sentence be simplified to "all pictures from the first picture in the list (exclusive) to the current picture (inclusive) in decoding order"?


Comment mistaken.


Comment #E16


Subclause. 8.2.1.1	Decoding process for picture order count type 0


Proposal:


Replace


"The variable prevPicOrderCntMsb is derived as follows."


with


"Variables prevPicOrderCntMsb and prevPicOrderCntLsb are derived as follows."


Yes.


Comment #E17


Subclause: 8.2.1.1	Decoding process for picture order count type 0


Proposal:


Replace


"-	Otherwise (the current picture is not an IDR picture and the previous decoded picture in decoding order included not a memory_management_control_operation equal to 5), "...


with


"-	Otherwise (the current picture is not an IDR picture and the previous decoded picture in decoding order did not include a memory_management_control_operation equal to 5), "


Yes.


Comment #E18


Subclause: 8.2.5.2	Decoding process for gaps in frame_num


Proposal:


Change the sentence (beginning of 2nd paragraph from the end):


"The decoding process shall mark a frame for each values of frame_num"...


to a singular "value":


"The decoding process shall mark a frame for each value of frame_num"...


Fixed.


Comment #E19


Subclause: 8.2.5.2	Decoding process for gaps in frame_num


Excerpt from the subclause: (2nd paragraph from the end):


"The decoding process shall mark a frame for each values of frame_num pertaining to "non-existing" pictures, in the order in which the values of UnusedShortTermFrameNum are generated by Equation 7-10, using the "sliding window" picture marking process as specified in subclause 8.2.5.3. The added frames shall also be marked as "non-existing" and "used for short-term reference". The sample values of the added frames may be set to any value. These added frames which are marked as "non-existing" shall not be referred to"...


Comment: Term "added frame" is used but not defined. 


Proposal: Define term "non-existing" frame and use it consistently:


"The decoding process shall mark each "non-existing" frame, i.e., a frame for each value of frame_num pertaining to "non-existing" pictures, in the order in which the values of UnusedShortTermFrameNum are generated by Equation 7-10, using the "sliding window" picture marking process as specified in subclause 8.2.5.3. The "non-existing" frames shall also be marked as "non-existing" and "used for short-term reference". The sample values of the "non-existing" frames may be set to any value. The "non-existing" frames shall not be referred to"...


Note that term "non-existing" frame is already used in Annex C.


Fixed.


Comment #E20


Clause: Annex C


Comment: The font of asterisks in formulas is "Lucida Console". Consequently, asterisks look different compared to the other parts of the text.


Proposal: Change the font of the asterisks to Times New Roman.


Yes.


Comment #E21


Subclause: C.2.3	Removal of pictures from the DPB before possible insertion of the current picture


Excerpt from the subclause:


The removal of pictures from the DPB before possible insertion of the current picture proceeds as follows.


-	If the decoded picture is an IDR picture the following applies.


...


-	Otherwise (the decoded picture is not an IDR picture), the following applies.


Comment: An IDR picture is a coded picture.


Proposal: Change the if and otherwise sentences to:


"-	If the current picture is an IDR picture the following applies."


"-	Otherwise (the current picture is not an IDR picture), the following applies."


No.


Comment #E22


Subclause: C.4.4


Excerpt from the subclause: The last paragraph:


-	Otherwise (the slice header of the current picture does not include memory_management_control_operation equal to 5), the decoded reference picture marking process is invoked as specified in subclause 8.2.5. Frames marked as "non-existing" and "not used for reference" are emptied and the DPB fullness is decremented by the number of frame buffers emptied.


Proposal: Replace "not used for reference" with "unused for reference"


Yes.


Comment #E23


Subclause: D.1.2	Picture timing SEI message syntax


Comment: Some category numbers are printed in bold font.


Yes.


Comment #E24


Subclause: D.2.7	Recovery point SEI message semantics


Excerpt from the subclause: In the semantics of changing_slice_group_idc:


changing_slice_group_idc equal to 1 indicates that within the changing slice group period no sample values outside the decoded macroblocks covered by slice group 0 are used for inter prediction of any macroblock within slice group 0. In addition, changing_slice_group_idc equal to 1 indicates that when all macroblocks in slice group 0 within the changing slice group period are decoded, decoded pictures will be correct or approximately correct in content at and subsequent to the specified recovery point in output order regardless of whether any macroblocks in slice group 1 within the changing slice group period are decoded.


changing_slice_group_idc equal to 2 indicates that within the changing slice group period no sample values outside the decoded macroblocks covered by slice group 1 are used for inter prediction of any macroblock within slice group 1. In addition, changing_slice_group_idc equal to 2 indicates that when all macroblocks in slice group 1 within the changing slice group period are decoded, decoded pictures will be correct or approximately correct in content at and subsequent to the specified recovery point in output order regardless of whether any macroblock in slice group 0 within the changing slice group period are decoded.


Comment: Singular-plural problem. The first paragraph ends:


"any macroblocks in slice group 1 within the changing slice group period are decoded"


The second paragraph ends:


"any macroblock in slice group 0 within the changing slice group period are decoded"


Proposal: Replace the second one with plural form of macroblocks:


"any macroblocks in slice group 0 within the changing slice group period are decoded"


Fixed.


Comment #E25


Subclause: D.2.10	Scene information SEI message semantics


Excerpt from the subclause: (in the semantics of "wipe")


"Wipe" indicates that some of the sample values of each target picture (before encoding) were generated by copying co-located sample values of a picture in the next scene. When two pictures are labelled to belong to the same scene transition and their scene_transition_type is "Wipe", the number of samples copied from the next scene for the later one in output order is larger than the previous one.


Comment: Clarification of wipe.


Proposal: Proposed text:


"Wipe" indicates that some of the sample values of each target picture (before encoding) were generated by copying co-located sample values of a picture in the current scene and the remaining sample values of each target picture (before encoding) were generated by copying co-located sample values of a picture in the next scene. When two pictures are labelled to belong to the same scene transition and their scene_transition_type is "Wipe", the number of samples copied from the next scene to the later picture in output order is larger than the number of samples copied from the next scene to the previous picture.


Yes.


Comment #E26


Subclause: D.2.11	Sub-sequence information SEI message semantics


Excerpt from the subclause: In the semantics of sub_seq_frame_num:


-	Otherwise (the current picture is the second field of a complementary field pair), the value of sub_seq_frame_num shall be the same as the value of sub_seq_frame_num for the first field of the complementary field pair. If a coded picture sub_seq_frame_num shall be less than MaxFrameNum.


Comment: There seems to be an editing error in the sentence: "If a coded picture sub_seq_frame_num shall be less than MaxFrameNum."


Proposal: Replace the indicated part with:


-	Otherwise (the current picture is the second field of a complementary field pair), the value of sub_seq_frame_num shall be the same as the value of sub_seq_frame_num for the first field of the complementary field pair. 


sub_seq_frame_num shall be in the range of 0 to MaxFrameNum - 1, inclusive.


Fixed.


Comment #E27


Subclause: D.2.12	Sub-sequence layer characteristics SEI message semantics


Excerpt from the subclause: (in the semantics of average_bit_rate:)


average_bit_rate gives the average bit rate in units of 1000 bits per second. All NAL units in the range of sub-sequence layers specified above are taken into account in the calculation. The average bit rate is derived according to the picture removal time specified in Annex C of the Recommendation | International Standard. In the following, bTotal is the number of bits in all NAL units succeeding a sub-sequence layer characteristics SEI message (including the bits of the NAL units of the current picture) and preceding the next sub-sequence layer characteristics SEI message or the end of the stream. t1 is the removal time (in seconds) of the current picture, and t2 is the removal time (in seconds) of the latest picture before the next sub-sequence layer characteristics SEI message or the end of the stream. 


Proposals: 


Replace "picture removal time" with "access unit removal time".


Replace "removal time of ... picture" with "removal time of ... access unit"


Perform similar replacements also in the semantics of average_frame_rate and in the semantics of sub-sequence information SEI message.


Replace the sentence starting with "In the following", with "In the following, bTotal is the number of bits in all NAL units succeeding a sub-sequence layer characteristics SEI message (including the bits of the NAL units of the current access unit) and preceding the next access unit including a sub-sequence layer characteristics SEI message in decoding order or the end of the stream. "


Fixed.


Comment #E28


Subclause: E.2.1	VUI parameters semantics


Excerpt from the subclause: num_reorder_frames indicates the maximum amount of frames, complementary field pairs, or non-paired fields that precede any frame, complementary field pair, or non-paired fields in the sequence in decoding order and follow it in output order. The value of num_reorder_frames shall be in the range of 0 to max_dec_frame_buffering, inclusive. When the num_reorder_frames syntax element is not present, the value of num_reorder_frames value shall be inferred to be equal to max_dec_frame_buffering.


Proposal: In the following, all items are singular: "that precede any frame, complementary field pair, or non-paired field"


Yes.





_______________
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