HEVC Working Draft modifications for JCTVC-G194 based on WD document JCTVC-F803_d5.doc
The modifications are highlighted in yellow .

7.3.2.1 [bookmark: _Toc20134243][bookmark: _Ref35511880][bookmark: _Toc77680373][bookmark: _Ref168818696][bookmark: _Ref220341177][bookmark: _Toc226456520][bookmark: _Toc248045223][bookmark: _Toc287363753][bookmark: _Toc293649154]Sequence parameter set RBSP syntax

	seq_parameter_set_rbsp( ) {
	Descriptor

		profile_idc
	u(8)

		reserved_zero_8bits  /* equal to 0 */
	u(8)

		level_idc
	u(8)

		seq_parameter_set_id
	ue(v)

		max_temporal_layers_minus1
	u(3)

		pic_width_in_luma_samples
	u(16)

		pic_height_in_luma_samples
	u(16)

		num_tile_columns_minus1 
	ue(v)

		num_tile_rows_minus1
	ue(v)

		if (num_tile_columns_minus1  != 0 || num_tile_rows_minus1 != 0) {
	

			tile_boundary_independence_idc
	u(1)

			uniform_spacing_idc
	u(1)

			if (uniform_spacing_idc != 1) {
	

				for (i=0; i<num_tile_columns_minus1 ; i++)
	

					column_width[i]
	ue(v)

				for (i=0; i <num_tile_rows_minus1; i++)
	

					row_height[i]
	ue(v)

	      }
	

	     tile_boundary_independence_flag
	u(1)

	     if(tile_boundary_independence_flag == 1) {
	

	      loop_filter_across_tile_flag
	u(1)

			}
	

		}
	

		bit_depth_luma_minus8
	

		bit_depth_chroma_minus8
	

	  ……
	

	}
	



7.3.2.2 [bookmark: _Toc20134244][bookmark: _Toc77680374][bookmark: _Ref168818756][bookmark: _Ref220341273][bookmark: _Toc226456525][bookmark: _Toc248045224][bookmark: _Toc287363754][bookmark: _Toc293649155]Picture parameter set RBSP syntax

	pic_parameter_set_rbsp( ) {
	Descriptor

		pic_parameter_set_id
	ue(v)

		seq_parameter_set_id
	ue(v)

		tile_info_present_flag
	u(1)

	  tile_control_present_flag
	u(1)

		if (tile_info_present_flag == 1) {
	

			num_tile_columns_minus1 
	ue(v)

			num_tile_rows_minus1
	ue(v)

			if (num_tile_columns_minus1  != 0 || num_tile_rows_minus1 != 0) {
	

				tile_boundary_independence_idc
	u(1)

				uniform_spacing_idc
	u(1)

				if (uniform_spacing_idc != 1) {
	

					for (i=0; i<num_tile_columns_minus1 ; i++)
	

						column_width[i]
	ue(v)

					for (i=0; i <num_tile_rows_minus1; i++)
	

						row_height[i]
	ue(v)

				}
	

			} 
	

		}
	

	  if(tile_control_present_flag) {
	

		if (num_tile_columns_minus1  != 0 || num_tile_rows_minus1 != 0) {
	

	      tile_boundary_independence_flag
	u(1)

	      if(tile_boundary_independence_flag == 1) {
	

	        loop_filter_across_tile_flag
	u(1)

	      }
	

	    }
	

	  }
	

		entropy_coding_mode_flag
	

	…
	





7.4.2.1 [bookmark: _Toc20134270][bookmark: _Ref26709381][bookmark: _Ref26709388][bookmark: _Ref35929786][bookmark: _Ref36018624][bookmark: _Ref49872969][bookmark: _Ref56328998][bookmark: _Toc77680409][bookmark: _Ref168374700][bookmark: _Ref220341814][bookmark: _Toc226456563][bookmark: _Toc248045250][bookmark: _Toc287363777][bookmark: _Toc293649181]Sequence parameter set RBSP semantics
…..
loop_filter_across_tile_flag equal to 1 specifies the in-loop filtering operations are performed across tile boundary; otherwise, the in-loop filtering operations are tile-independent and not across tile boundary. The in-loop filtering operations include deblocking filter, sample adaptive offset, and adaptive loop filter. loop_filter_across_tile_flag is not coded if tile_boundary_independent_flag is not equal to 1 or if num_tile_columns_minus1 and num_tile_rows_minus1 are both equal to 0; if loop_filter_across_tile_flag is not coded, loop_filter_across_tile_flag is set to 1.
…..
7.4.2.2 Picture parameter set RBSP semantics
pic_parameter_set_id identifies the picture parameter set that is referred to in the slice header. The value of pic_parameter_set_id shall be in the range of 0 to 255, inclusive.
seq_parameter_set_id refers to the active sequence parameter set. The value of seq_parameter_set_id shall be in the range of 0 to 31, inclusive.
tile_info_present_flag equal to 1 specifies that the syntax elements num_tile_columns_minus1, num_tile_rows_minus1, uniform_spacing_idc, column_width[i], and row_height[i] may be present in the picture parameter set.  tile_info_present_flag equal to 0 specifies that syntax elements num_tile_columns_minus1, num_tile_rows_minus1, uniform_spacing_idc, column_width[i], and row_height[i] are not present in the picture parameter set.

tile_control_present_flag equal to 1 specifies that the syntax elements tile_boundary_independece_flag and loop_filter_across_tile_flag may be present in the picture parameter set.  tile_control_present_flag equal to 0 specifies that syntax elements tile_boundary_independece_flag and loop_filter_across_tile_flag are not present in the picture parameter set.

loop_filter_across_tile_flag equal to 1 specifies the in-loop filtering operations are performed across tile boundary; otherwise, the in-loop filtering operations are tile-independent and not across tile boundary. The in-loop filtering operations include deblocking filter, sample adaptive offset, and adaptive loop filter. loop_filter_across_tile_flag is not coded if tile_boundary_independent_flag is not equal to 1 or if num_tile_columns_minus1 and num_tile_rows_minus1 are both equal to 0; if loop_filter_across_tile_flag is not coded, loop_filter_across_tile_flag is set to 1.

…

8.6.1 Deblocking filter process
…
The deblocking filter process shall be applied to all prediction unit edges and transform unit edges of a picture, except edges at the boundary of the picture, any edges for which the deblocking filter process is disabled by disable_deblocking_filter_idc, any edges coincide with tile boundaries when loop_filter_across_tile_flag is equal to 0, and any edges coinside with slice boundaries when loop_filter_across_slice_flag is equal to 0. For the transform units and prediction units with edges smaller than 8 samples in either vertical or horizontal direction, only the edges lying on the 8x8 sample grid are filtered.
When disable_deblocking_filter_idc is not equal to 1, the deblocking filter process is invoked as the following ordered steps for each coding unit with the same order as decoding process.
1. The coding unit size nS is set equal to 1 << log2CUSize.
2. The variables FilterInternalEdgesFlag, FilterLeftCuEdgeFlag and FilterTopCuEdgeFlag are derived as follows.
· The variable FilterInternalEdges is set equal to 1.
· If the left boundary of current coding unit is the left boundary of the picture, or if the left boundary of current coding unit is the left boundary of the tile and loop_filter_tile_flag is equal to 0, or if the left boundary of current coding unit is the left boundary of the slice and loop_filter_across_slice_flag is equal to 0, the variable FilterLeftCuEdgeFlag is set equal to 0, otherwise set equal to 1.
· If the top boundary of current coding unit is the top boundary of the picture, or if the top boundary of current coding unit is the top boundary of the tile and loop_filter_across_tile_flag is equal to 0, or if the top boundary of current coding unit is the top boundary of the slice and loop_filter_across_slice_flag is equal to 0, the variable FilterTopCuEdgeFlag is set equal to 0, otherwise set equal to 1.
· …..
     ….

8.6.3.1 Boundary padding process
Inputs of this process are:
–	a location ( xC, yC ) specifying the top-left sample of the current coding unit relative to the top left sample of the current picture,
–	a variable log2CUSize specifying the size of the current coding unit.
–	a variable cIdx specifying the chroma component index.
Output of this process is the padded luma sample array s’’.
Depending on alf_filter_shape, the following applies:
· If alf_filter_shape is equal to 0, a variable alfTapX is set equal to 5, a variable alfTapY is set equal to 5, a variable nExtPixelsX is set equal to ( alfTapX >> 1 ) and a variable nExtPixelsY is set equal to ( alfTapY >> 1 ).
· Otherwise, if alf_filter_shape is equal to 1, a variable alfTapX is set equal to 11, a variable alfTapY is set equal to 5, a variable nExtPixelsX is set equal to ( alfTapX >> 1 ) and a variable nExtPixelsY is set equal to ( alfTapY >> 1 ).
Depending on cIdx, the following applies:
· If cIdx is equal to 0, a luma sample array s’ is set equal to recPictureL and a variable nS is set equal to ( 1 << log2CUSize ).
· Otherwise, if cIdx is equal to 1, a chroma sample array s’ is set equal to recPictureCb and a variable nS is set equal to ( 1 << ( log2CUSize – 1 ) ).
· Otherwise (cIdx is equal to 2), a chroma sample array s’ is set equal to recPictureCr and a variable nS is set equal to ( 1 << ( log2CUSize – 1 ) ).
Depending on loop_filter_across_slice_flag and loop_filter_across_tile_flag, a varaible s’’ specifying the padded luma sample array is derived as:
· If loop_filter_across_slice_flag is and loop_filter_across_tile_flag are both equal to 1, s’’[ xC+x ][ yC+y ] is set equal to s’[ xC+x ][ yC+y ] for x = -nExtPixelsX..nS+nExtPixelsX-1 and y = -nExtPixelsY..nS+nExtPixelsY-1.
· Otherwise (loop_filter_across_slice_flag is equal to 0 or loop_filter_across_tile_flag is equal to 0), s’’[ xC+x ][ yC+y ] is derived by the following ordered steps:
1. s’’[ xC+x ][ yC+y ] is set equal to s’[ xC+x ][ yC+y ] for x=0..nS – 1 and y=0..nS – 1.
2. If the left boundary of current block coincides with the slice boundary when loop_filter_across_slice_flag is equal to 0 or coincides with the tile boundary when loop_filter_across_tile_flag is equal to 0,
s’’[ xC+x ][ yC+y ] = s’[ xC ][ yC+y ] for x = -nExtPixelsX..-1 and y = 0..nS-1	(8‑462)
3. If the right boundary of current block coincides with the slice boundary when loop_filter_across_slice_flag is equal to 0 or coincides with the tile boundary when loop_filter_across_tile_flag is equal to 0,
s’’[ xC+nS+x ][ yC+y ] = s’[ xC+nS-1 ][ yC+y ] for x = 0..nExtPixelsX-1 and y = 0..nS-1	(8‑462)
4. If the top boundary of current block coincides with the slice boundary when loop_filter_across_slice_flag is equal to 0 or coincides with the tile boundary when loop_filter_across_tile_flag is equal to 0,
s’’[ xC+x ][ yC+y ] = s’[ xC+x ][ yC ] for x = 0..(nP-nExtPixelsX-1) and y = -nExtPixelsY..-1	(8‑462)
where nP is set equal to the size of top boundary that needs padding. [Ed. (WJ): needs improvements]
· If current block and s’[ xC + nP ][ yC – 1 ] are not at the same slice when loop_filter_across_slice_flag is equal to 0 or not at the same tile when loop_filter_across_tile_flag is equal to 0,
s’’[ xC+x ][ yC+y ] = s’[ xC+x ][ yC ] for x = (nP-nExtPixelsX)..(nP-1) and y = -nExtPixelsY..-1	(8‑462)
· Otherwise, 
s’’[ xC+x ][ yC+y ] = s’[ xC+nP ][ yC+y ] for x = (nP-nExtPixelsX)..(nP-1) and y = -nExtPixelsY..-1	(8‑462)
5. If the bottom boundary of current block coincides with the slice boundary when loop_filter_across_slice_flag is equal to 0 or coincides with the tile boundary when loop_filter_across_tile_flag is equal to 0, 
s’’[ xC+ x ][ yC+nS+y ] = s’[ xC+x ][ yC+nS-1 ] 
for x = 0..(nS-nP+nExtPixelsX) and y = 0..nExtPixelsY-1	(8‑462)
where nP is set equal to the size of bottom boundary that needs padding. [Ed. (WJ): needs improvements]
· If current block and s’[ xC+nS-nP-1 ][ yC+nS ] are not at the same slice when loop_filter_across_slice_flag is equal to 0 or not at the same tile when loop_filter_across_tile_flag is equal to 0,
s’’[ xC+x ][ yC+nS+y ] = s’[ xC+x ][ yC+nS-1 ] 
where x = (nS-nP)..(nS-nP+nExtPixelsX-1) and y = 0..nExtPixelsY-1	(8‑462)
· Otherwise, 
s’’[ xC+x ][ yC+nS+y ] = s’[ xC+nS-nP-1 ][ yC+nS+y ]
where x = (nS-nP)..(nS-nP+nExtPixelsX-1) and y = 0..nExtPixelsY-1	(8‑462)
6. If the current coding unit and its upper-left coding unit are not at the same slice when loop_filter_across_slice_flag is equal to 0 or not at the same tile when loop_filter_across_tile_flag is equal to 0,
· If the left boundary of current block coincides with the slice boundary when loop_filter_across_slice_flag is equal to 0 or coincides with the tile boundary when loop_filter_across_tile_flag is equal to 0 but the top boundary of current block does not,
s’’[ xC+x ][ yC+y ] = s’[ xC ][ yC+y ] where x = -nExtPixelsX..-1 and y = -nExtPixelsY..-1	(8‑462)
· Otherwise, if the top boundary of current block coincides with the slice boundary when loop_filter_across_slice_flag is equal to 0 or coincides with the tile boundary when loop_filter_across_tile_flag is equal to 0 but the left boundary of current block does not,
s’’[ xC+x ][ yC+y ] = s’[ xC+x ][ yC ] where x = -nExtPixelsX..-1 and y = -nExtPixelsY..-1	(8‑462)
· Otherwise
s’’[ xC+x ][ yC+y ] = s’[ xC ][ yC ] where x = -nExtPixelsX..-1 and y = -nExtPixelsY..-1	(8‑462)
7. If the current coding unit and its upper-right coding unit are not at the same slice when loop_filter_across_slice_flag is equal to 0 or not at the same tile when loop_filter_across_tile_flag is equal to 0,
· If the right boundary of current block coincides with the slice boundary when loop_filter_across_slice_flag is equal to 0 or coincides with the tile boundary when loop_filter_across_tile_flag is equal to 0 but the top boundary of current block does not,
s’’[ xC+nS+x ][ yC+y ] = s’[ xC+nS-1 ][ yC+y ] where x = 0..nExtPixelsX-1 and y = -nExtPixelsY..-1	(8‑462)
· Otherwise, if the top boundary of current block coincides with the slice boundary when loop_filter_across_slice_flag is equal to 0 or coincides with the tile boundary when loop_filter_across_tile_flag is equal to 0 but the right boundary of current block does not,
s’’[ xC+nS+x ][ yC+y ] = s’[ xC+nS+x ][ yC ] where x = 0..nExtPixelsX-1 and y = -nExtPixelsY..-1	(8‑462)
· Otherwise
s’’[ xC+nS+x ][ yC+y ] = s’[ xC+nS-1 ][ yC ] where x = 0..nExtPixelsX-1 and y = -nExtPixelsY..-1	(8‑462)
8. If the current coding unit and its bottom-left coding unit are not at the same slice when loop_filter_across_slice_flag is equal to 0 or not at the same tile when loop_filter_across_tile_flag is equal to 0,
· If the left boundary of current block coincides with the slice boundary when loop_filter_across_slice_flag is equal to 0 or coincides with the tile boundary when loop_filter_across_tile_flag is equal to 0 but the bottom boundary of current block does not,
s’’[ xC+x ][ yC+nS+y ] = s’[ xC ][ yC+nS+y ] where x = -nExtPixelsX..-1 and y = 0..nExtPixelsY-1	(8‑462)
· Otherwise, if the bottom boundary of current block coincides with the slice boundary when loop_filter_across_slice_flag is equal to 0 or coincides with the tile boundary when loop_filter_across_tile_flag is equal to 0 but the left boundary of current block does not,
s’’[ xC+x ][ yC+nS+y ] = s’[ xC+x ][ yC+nS-1 ] where x = -nExtPixelsX..-1 and y = 0..nExtPixelsY-1	(8‑462)
· Otherwise
s’’[ xC+ x ][ yC+nS+y ] = s’[ xC ][ yC+nS-1 ] where x = -nExtPixelsX..-1 and y = 0..nExtPixelsY-1	(8‑462)
9. If the current coding unit and its bottom-right coding unit are not at the same slice when loop_filter_across_slice_flag is equal to 0 or not at the same tile when loop_filter_across_tile_flag is equal to 0,
· If the right boundary of current block coincides with the slice boundary when loop_filter_across_slice_flag is equal to 0 or coincides with the tile boundary when loop_filter_across_tile_flag is equal to 0 but the bottom boundary of current block does not,
s’’[ xC+nS+x ][ yC+nS+y ] = s’[ xC+nS-1 ][ yC+nS+y ] 
where x = 0..nExtPixelsX-1 and y = 0..nExtPixelsY-1	(8‑462)
· Otherwise, if the bottom boundary of current block coincides with the slice boundary when loop_filter_across_slice_flag is equal to 0 or coincides with the tile boundary when loop_filter_across_tile_flag is equal to 0 but the right boundary of current block does not,
s’’[ xC+nS+x ][ yC+nS+y ] = s’[ xC+nS+x ][ yC+nS-1 ] 
where x = 0..nExtPixelsX-1 and y = 0..nExtPixelsY-1	(8‑462)
· Otherwise
s’’[ xC+nS+x ][ yC+nS+y ] = s’[ xC+nS-1 ][ yC+nS-1 ] 
where x = 0..nExtPixelsX-1 and y = 0..nExtPixelsY-1 					        (8‑462)

