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Problem Statement

In the current draft, the picture parameter set (PPS) contains dependencies to the sequence parameter set (SPS).  In particular, the MaxMbAddress is calculated out of the picture size (which lives in the SPS) and used in the PPS.  Furthermore, the pic_order_present_flag in the PPS is dependent on the pic_order_cnt_type of the SPS.  Finally, the top_left_mb and bottom_right_mb fields for the moving slice groups (modes 3, 4, 5) employ binary coded integers whose length (in bits) is also determined by the MaxMbAddress.  These dependencies should be avoided because they require the synchronized transmission of the PPS and the SPS.  (In other words, the SPS referenced by a PPS must have been successfully decoded before trying to decode the PPS.)  Such a need for the synchronized transmission puts an unnecessary burden on the transmission protocol design, and could be avoided with a very minor change, that can, in some cases, even be beneficial to the compression of the PPS.

Solution and Proposal

The easiest way to avoid the stated problem is to make the PPS self-contained, by removing any dependency to the SPS.  This allows for the independent decoding of the SPS and PPS, and synchronization is only necessary at the decoding time of slices that reference the PPS (and of course the associated SPS).

1. It is proposed to add the pic_order_present_flag unconditionally to the PPS.  The cost of this change is one bit in such cases in which the pic_order_cnt_type is bigger than 1.

2. It is proposed to add a ue(v) coded slice_group_id_cnt that indicates the number of slice_group_id that are transmitted when slice_group_map_type == 6.  This allows to select the number of transmitted slice_group_ids independently from the picture size.  In the semantics section, it has to be expressed that slice_group_ids with macroblock addresses outside of the picture be ignored.  If the number of slice_group_ids is smaller than the number of MBs in the picture, then the patter shall be looped.  The cost of this proposal is a couple of bits for the slice_group_id_count (which is a marginal number of bits, considering the size of the space required for the slice_group_ids themselves).  Furthermore, the looping feature allows in some cases to reduce the size of the slice_group_id array significantly, thereby gaining efficiency.

3. It is proposed to change the coding rule for top_left_mb and bottom_right_mb from u(v) (whereby the length is determined out of sequence parameter set data) to ue(v) (where no length needs to be specified).  This effectively doubles the number of bits employed for these two field, but since there are a maximum 16 of such fields in a picture parameter set, and since the size of each field for SD resolution is only 21 bits, this doesn’t sound like too big a burden (again, the values are only present when FMO modes 3, 4, 5 are employed).

Please note, that these changes and the ones of JVT-F020 seem to solve all problems mentioned in the edt. notes.

Syntax and Semantics

Changes are required in the syntax and semantics of the Picture Parameter Set, as follows (relative to JVT-e146d37):

Picture parameter set RBSP syntax

	pic_parameter_set_rbsp( ) {
	C
	Descriptor

	
pic_parameter_set_id
	1
	ue(v)

	
seq_parameter_set_id
	1
	ue(v)

	
entropy_coding_mode
	1
	ue(v)

	
	
	

	
pic_order_present_flag
	1
	u(1)

	
num_slice_groups_minus1
	1
	ue(v)

	
if( num_slice_groups_minus1 > 0 ) {
	
	

	

mb_slice_group_map_type
	1
	ue(v)

	

if( mb_slice_group_map_type  = =  0 ) 
	
	

	


for( i = 0; i <= num_slice_groups_minus1; i++ )
	
	

	



run_length[ i ]
	1
	ue(v)

	

else if( mb_slice_group_map_type  = =  2 )
	
	

	


for( i = 0; i < num_slice_groups_minus1; i++ ) {
	
	

	



top_left_mb[ i ] [Ed.Note: broken* !!!]
	1
	ue(v)

	



bottom_right_mb[ i ] [Ed.Note: broken* !!!]
	1
	ue(v)

	


}
	
	

	

else if(  mb_slice_group_map_type  = =  3  | |  





mb_slice_group_map_type  = =  4  | |  





mb_slice_group_map_type  = =  5 ) {
	
	

	


slice_group_change_direction_flag
	1
	u(1)

	


slice_group_change_rate_minus1
	1
	ue(v)

	

} else if( mb_slice_group_map_type  = =  6 )  {
	
	

	



slice_group_id_cnt
	1
	ue(v)

	



for( i = 0; i < MaxMbAddress [Ed.Note: still a zombie*, broken !!!]; i++ )
	
	

	




slice_group_id
	1
	u(v)

	


}
	
	

	
}
	
	

	
num_ref_idx_l0_active_minus1
	1
	ue(v)

	
num_ref_idx_l1_active_minus1
	1
	ue(v)

	
weighted_pred_flag
	1
	u(1)

	
weighted_bipred_explicit_flag
	1
	u(1)

	
weighted_bipred_implicit_flag
	1
	u(1)

	
pic_init_qp_minus26  /* relative to 26 */
	1
	se(v)

	
pic_init_qs_minus26  /* relative to 26 */
	1
	se(v)

	
chroma_qp_index_offset
	1
	se(v)

	
deblocking_filter_parameters_present_flag
	1
	u(1)

	
constrained_intra_pred_flag
	1
	u(1)

	
redundant_slice_flag
	1
	u(1)

	
vui_pic_parameters_flag
	1
	u(1)

	
if( vui_pic_parameters_flag ) {
	
	

	

vui_pic_parameters( )
	1
	

	
}
	
	

	
rbsp_trailing_bits( )
	1
	

	}
	
	


Sequence parameter set RBSP semantics

[Ed.Note: Move the following pars. to the NAL unit order semantics clause. Change the meaning of "active"] A sequence parameter set is called an active sequence parameter set when an IDR NAL unit refers to it. The parameters of an active sequence parameter set shall be replaced only when an IDR NAL unit refers to a different sequence parameter set.

A picture parameter set includes the parameters that remain unchanged within a coded picture. Every picture parameter set shall refer to the active sequence parameter set. A decoded picture parameter set is an active picture parameter set when the first slice NAL unit or first slice data partitionA NAL unit of a coded picture refers to it. The picture parameters of an active picture parameter set shall be replaced only when the first slice NAL unit or slice data partition A NAL unit of a picture refers to a different picture parameter set.

NOTE - The sequence and picture parameter set mechanism decouples the transmission of infrequently changing information from the transmission of coded macroblock data. The sequence parameter set, the picture parameter set, and the slice header contain all the parameters needed to decode the slice data. It is recommended to convey sequence and picture parameter sets out-of-band using a reliable transport mechanism. However, if an application requires a self-contained bitstream, in-band parameter set information units may be used. In error-prone transmission environments, in-band sequence and picture parameter set information units should be protected in a way that assures their successful reception. Synchronization between in-band and out-of-band transmission of the sequence and picture parameter set information is outside of the scope of this Recommendation | International Standard.

profile_idc and level_idc indicate profile and level as specified in Annex A. The value of profile_idc shall be in the range from 65 to 90, inclusive. The value of level_idc shall be in the range from 0 to 109, inclusive.

seq_parameter_set_id identifies the sequence parameter set to be referred. The value of seq_parameter_set_id shall be in the range of 0 to 31, inclusive.
log2_max_frame_num_minus4 specifies the MaxFrameNum used in frame number related arithmetic as follows:

MaxFrameNum = 2 ( log2_max_frame_num_minus4 + 4 )
(7-1)

The value of log2_max_frame_num_minus4 shall be in the range of 0 to 12, inclusive.

pic_order_cnt_type equal to 0 or 1 indicates the method to code picture order count (see subclause 8.2.2).  If pic_order_cnt_type equals 2, no picture order count information is coded, and there shall be no B slices and no two consecutive non-reference pictures in decoding order in the sequence.  The value of pic_order_cnt_type shall be in the range of 0 to 2, inclusive.

delta_pic_order_always_zero_flag equal to 1 indicates that delta_pic_order_cnt[ 0 ] and delta_pic_order_cnt[ 1 ] are always 0 and are not coded. delta_pic_order_always_zero_flag equal to 0 indicates that delta_pic_order_cnt[ 0 ] is coded and delta_pic_order_cnt[ 1 ] may be coded.

offset_for_non_ref_pic indicates an expected picture order count difference of a non-reference picture compared to the expected picture order count of the most recently decoded reference picture having a frame_num one less (modulo MaxFrameNum) than that of the non-reference picture. The value of offset_for_non_ref_pic shall be in the range from -231 to 231-1, inclusive.
offset_for_top_to_bottom_field indicates an expected picture order count difference from the top field to the bottom field of a frame picture. The value of offset_for_top_to_bottom_field shall be in the range from -231 to 231-1, inclusive.

num_ref_frames_in_pic_order_cnt_cycle signals the number of frame numbers in a picture order count cycle. A picture order count cycle is a repetitive pattern of picture order count differences, each of which corresponds to a frame_num increment of one. The value of num_ref_frames_in_pic_order_cnt_cycle shall be in the range from 0 to 255.

offset_for_ref_frame indicates an expected difference of picture order count corresponding to a frame_num increment of one. The notation offset_for_ref_frame[i] indicates the offset_for_ref_frame corresponding to index ‘i’ in the picture order count cycle. The value of offset_for_ref_frame shall be in the range from -231 to 231-1, inclusive.
num_ref_frames specifies the maximum total number of short- and long-term reference pictures in the decoded picture buffer. num_ref_frames also determines the size of the Sliding Window operation as specified in subclause 8.2.7.2. Min value is 0. [Ed.Note: really? clash with successive IDRs rule.]. Max value is specified in Annex A.

required_frame_num_update_behaviour_flag equal specifies the decoder behaviour in case of missing frame numbers as specified in subclause 8.2.6.2.

frame_width_in_mbs_minus1 and frame_height_in_mbs_minus1 specify the width and height, respectively, of the decoded frame in units of macroblocks. The frame width and height in units of macroblocks is computed by adding 1 to the decoded values of each of these parameters. The allowed range of values for these syntax elements is specified in Annex A.  If mb_adaptive_frame_field_flag is equal to 1 or field_pic_flag is equal to 1, frame_height_in_mbs_minus1+1 shall be an integer multiple of 2. [Ed.Note: change to frame_height_in_mb_pairs_minus1]

The picture width in units of macroblocks, PicWidthInMbs, is equal to frame_width_in_mbs_minus1 + 1. If a picture is a coded frame, the picture height in units of macroblocks, PicHeightInMbs, shall be equal to frame_height_in_mbs_minus1 + 1. If the picture is a coded field, PicHeightInMbs shall be calculated according to: 

PicHeightInMbs = (frame_height_in_mbs_minus1 + 1) / 2
(7-2)

The maximum macroblock address, MaxMbAddress, shall be calculated according to:

MaxMbAddress = PicWidthInMbs * PicHeightInMbs – 1
(7-3)

frame_coding_only_flag equal to 0 specifies that a coded picture can be a coded field or a coded frame. frame_coding_only_flag equal to 1 specifies that every coded picture is coded as a frame.
mb_frame_field_adaptive_flag equal to 0 indicates no switching between frame and field decoding mode at the macroblock layer, whereas equal to 1 indicates the possible use of switching between frame and field decoding mode at the macroblock layer. If a picture is a coded field (if field_pic_flag is 1), then the value of mb_frame_field_adaptive_flag shall be ignored.
direct_temporal_constrained_flag specifies the method used in the decoding process to determine the prediction values of temporal direct prediction. Subclause 8.4.1.4.2 describes the temporal direct prediction and how the motion parameters are calculated based on the value of direct_temporal_constrained_flag.  If this flag is equal to 1 then 4x4, 4x8, and 8x4 partition sizes are not allowed in temporal direct mode macroblocks.
vui_seq_parameters_present_flag equal to 0 specifies that default parameter values for the VUI sequence parameters shall be applied. Equal to 1 specifies that VUI sequence parameters are coded next. VUI sequence parameters are specified in Annex E.

Picture parameter set RBSP semantics

pic_parameter_set_id identifies the picture parameter set to be referred. The value of pic_parameter_set_id shall be in the range of 0 to 127, inclusive.
seq_parameter_set_id identifies the sequence parameter set that is used with this picture parameter set. The value of seq_parameter_set_id shall be in the range of 0 to 31, inclusive.
entropy_coding_mode selects the entropy decoding method to be applied for the syntax elements for which two descriptors appear in the syntax tables. If entropy_coding_mode is equal to 0 the method indicated by the left descriptor is applied (exp-Golomb coded, see subclause 9.1 or CAVLC, see subclause 9.2), whereas if entropy_coding_mode is equal to 1 the method indicated by the right descriptor is applied (CABAC, see subclause 9.3).  The value of entropy_coding_mode shall be in the range of 0 to 1, inclusive. [Ed.Note: turn this into a flag, which it is at the end of the day]

pic_order_present_flag equal to 0 indicates that only delta_pic_order_cnt[ 0 ] (without delta_pic_order_cnt[ 1 ]) is sent in the slice_header, while equal to 1 indicates that both delta_pic_order_cnt[ 0 ] and delta_pic_order_cnt[ 1 ] are sent in the slice_header.

num_slice_groups_minus1 the number of slice groups is equal to num_slice_groups_minus1 + 1. If num_slice_groups_minus1 is zero, all slices of the picture belong to the same slice group. Allowed range is specified in Annex A.

NOTE – One slice group means that no flexible macroblock ordering is applied. If num_slice_groups_minus1 is greater than zero, flexible macroblock ordering is in use.  

mb_slice_group_map_type indicates how the mapping of macroblocks to slice groups is coded. The value of mb_slice_group_map_type shall be in the range of 0 to 6, inclusive.

mb_slice_group_map_type 0 is used to indicate interleaved slices. 

mb_slice_group_map_type 1 is used to indicate a dispersed macroblock mapping to slice groups. 

mb_slice_group_map_type 2 is used to indicate one or more “foreground” slice groups and a “leftover” slice group. 

mb_slice_group_map_types 3, 4 and 5 are used to indicate changing slice groups. num_slice_groups_minus1 shall be 1, when mb_slice_group_map_type is equal to 3, 4 or 5. 

mb_slice_group_map_type 6 is used to explicitly assign a slice group to each macroblock or macroblock pair location in raster scan order.

If macroblock-adaptive frame/field coding is not in use, the mapping of macroblocks to slice groups operates in units of macroblocks. If macroblock-adaptive frame/field coding is in use, the macroblock allocation map works in units of macroblock pairs.

If mb_slice_group_map_type is 0, the run_length syntax element follows for each slice group.

run_length[ i ] indicates the number of consecutive macroblocks or macroblock pairs that are assigned to the ith slice group in macroblock or macroblock pair raster scan. After the macroblocks or macroblock pairs of the last slice group have been assigned, the process begins again from the first slice group. The process ends when all the macroblocks of a picture have been assigned. The value of run_length shall be in the range from 0 to MaxMbAddress, inclusive. [Ed.Note: broken, since you don’t know how many mbs are in a picture if you don’t know whether it is a frame or field at this point. Not entirely broken (you can parse the pic param set once you have the slice header), but undesirable.]

NOTE - Example: To signal macroblock row interleaving in a QCIF picture (where all even numbered macroblocks are in slice group 0, and all odd numbered macroblocks are in slice group 1), the number of slice groups is two and run_length is 11 for both slice groups.

If mb_slice_group_map_type is equal to 1, the macroblock or macroblock pair mapping to slice groups is formed using the following formula, where n is the number of columns in the picture (in macroblocks) and p is the number of slice groups to be coded. Specifically, macroblock or macroblock pair position x is assigned to slice group S according to:

S( x, n, p ) = ( ( x % n ) + ( ( ( x / n ) * p ) / 2 ) ) % p
(7-4)

[Ed. Note: Pick a longer string for the name and move this to subclause 5.6]

If mb_slice_group_map_type is equal to 2, top_left_mb[ i ] and bottom_right_mb[ i ] are specified for the ith slice group except for the last one in ascending order of slice group IDs starting from 0.

top_left_mb[ i ] and bottom_right_mb[ i ] specify the top-left and bottom-right corners of a rectangle, respectively. top_left_mb[ i ] and bottom_right_mb[ i ] are indicated as macroblock addresses or macroblock pair addresses. For each rectangle i, top_left_mb[ i ] shall be smaller than bottom_right_mb[ i ]. The rectangles may overlap. Slice groups are allocated in ascending order of slice group IDs. Slice group 0 contains the macroblocks that are within the indicated rectangle top_left_mb[ 0 ] and bottom_right_mb[ 0 ]. A slice group having slice group ID greater than 0 contains the macroblocks that are within the indicated rectangle for that slice group and that do not belong to any slice group having a smaller slice group ID, i.e. the slice group with the largest slice group ID contains the macroblocks that are not covered by the other slice groups. Each slice groups shall contain at least one macroblock.





slice_group_change_direction_flag is used with mb_slice_group_map_type to indicate the refined type of the mb_slice_group_map according to Table 7‑2 when mb_slice_group_map_type is 3, 4, or 5. The macroblock to slice group map is generated each time the decoder starts decoding of a new picture as described in subclause 8.2.4.

Table 7‑2– Refined macroblock to slice group map type

	mb_slice_group_map_type
	slice_group_change_direction_flag
	refined macroblock to slice group map type

	4
	0
	Box-out clockwise

	4
	1
	Box-out counter-clockwise

	5
	0
	Raster scan

	5
	1
	Reverse raster scan

	6
	0
	Wipe right

	6
	1
	Wipe left


slice_group_change_rate_minus1 is the minimum [Ed.Note: ?] non-zero number of macroblocks or macroblock pairs by which the size a slice group can change from one picture to the next. The SliceGroupChangeRate variable is specified as follows:

SliceGroupChangeRate = slice_group_change_rate_minus1 + 1
(7-7)

The value of slice_group_change_rate_minus1 shall be in the range of 0 to MaxMbAddress – 1, inclusive.

If mb_slice_group_map_type is equal to 6, slice_group_id_cnt denotes the number of following slice_group_id.  slice_group_id identifies a slice group of a macroblock or macroblock pair. The size of the slice_group_id parameter is Ceil( Log2( num_slice_groups_minus1 ) ) bits. The value of slice_group_id shall be in the range of 0 to num_slice_groups_minus1, inclusive.  <Need to add some language regarding the repetition and the skipping here>

num_ref_idx_l0_active_minus1 specifies the maximum reference picture index minus 1 in the reference list 0 that are used to decode the picture. The value of num_ref_idx_l0_active_minus1 is in the range of 0 to 14, inclusive.

num_ref_idx_l1_active_minus1 specifies the maximum reference picture index minus 1 in the reference list 1 that are used to decode the picture. The value of num_ref_idx_l1_active_minus1 is in the range of 0 to 14, inclusive.

weighted_pred_flag equal to 0 indicates that weighted prediction is not applied to P and SP slices.  weighted_pred_flag equal to 1 indicates that weighted prediction is applied to P and SP slices.

weighted_bipred_explicit_flag equal to 0 indicates that explicit weighted prediction is not applied to B slices. weighted_bipred_explicit_flag equal to 1 indicates that explicit weighted prediction is applied to B slices. weighted_bipred_explicit_flag shall be equal to 0 if weighted_bipred_implicit_flag is one.

weighted_bipred_implicit_flag equal to 0 indicates that implicit weighted prediction is not applied to B slices. weighted_bipred_implicit_flag equal to 1 indicates that implicit weighted prediction is applied to B slices. weighted_bipred_implicit_flag shall be equal to 0 if weighted_bipred_explicit_flag is equal to 1.

pic_init_qp_minus26 specifies the initial value minus 26 of QPY for each slice.  The initial value is modified at the slice layer when a non-zero value of slice_qp_delta is decoded, and is modified further when a non-zero value of mb_qp_delta is decoded at the macroblock layer. The value of pic_init_qp_minus26 shall be in the range of -26 to +25, inclusive.

pic_init_qs_minus26 specifies the initial value minus 26 of QSY for all macroblocks in SP or SI slices  The initial value is modified at the slice layer when a non-zero value of slice_qs_delta is decoded. The value of pic_init_qs_minus26 shall be in the range of -26 to +25, inclusive.

chroma_qp_index_offset specifies the offset that shall be added to QPY and QSY for addressing the table of QPC values. The value of chroma_qp_index_offset shall be in the range from -12 to +12, inclusive.

deblocking_filter_parameters_present_flag specifies whether a set of parameters controlling the characteristics of the deblocking filter is indicated in the slice header.

constrained_intra_pred_flag equal to 0 indicates that intra prediction allows use of neighbouring non-intra macroblock data and decoded samples for the prediction of intra macroblocks, whereas constrained_intra_pred_flag equal to 1 indicates constrained intra prediction, where no intra prediction only uses data and decoded samples from I or SI macroblock types.

redundant_slice_flag indicates the presence of the redundant_pic_cnt parameter in all slice headers referencing the picture parameter set.

vui_pic_parameters_flag equal to zero specifies that default parameter values for the vui picture parameters shall be applied. [Ed.Note: mention Annex E]
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