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Abstract
In VVC draft 6, cu_qp_delta_subdiv and cu_chroma_qp_offset_subdiv are signaled in PPS, while the range of these two syntax elements depends both on SPS and slice level information, which causes a syntax dependency issue. This contribution proposes to remove the syntax dependency by moving cu_qp_delta_subdiv and cu_chroma_qp_offset_subdiv to slice header.
r2 version provides the revised text according to the meeting agreement as part of JVET-P1006.
 Problem statement
In VVC draft 6, cu_qp_delta_subdiv and cu_chroma_qp_offset_subdiv are signaled in PPS as shown in Table 1 and the semantics are given below.
[bookmark: _Ref20147806]Table 1 Current PPS syntax
	pic_parameter_set_rbsp( ) {
	Descriptor

	…
	

	
	

		cu_qp_delta_enabled_flag
	u(1)

		if( cu_qp_delta_enabled_flag )
	

			cu_qp_delta_subdiv
	ue(v)

	…
	

		cu_chroma_qp_offset_enabled_flag
	u(1)

		if( cu_chroma_qp_offset_enabled_flag ) {
	

			cu_chroma_qp_offset_subdiv
	ue(v)

	….
	



cu_qp_delta_subdiv specifies the maximum cbSubdiv value of coding units that convey cu_qp_delta_abs and cu_qp_delta_sign_flag. The value range of cu_qp_delta_subdiv is specified as follows:
· If slice_type is equal to I, the value of cu_qp_delta_subdiv shall be in the range of 0 to 2 * ( log2_ctu_size_minus2 − log2_min_qt_size_intra_slice_minus2 + MaxMttDepthY ), inclusive.
· Otherwise (slice_type is not equal to I), the value of cu_qp_delta_subdiv shall be in the range of 0 to 2* ( log2_ctu_size_minus2 − log2_min_qt_size_inter_slice_minus2 + MaxMttDepthY ), inclusive.
When not present, the value of cu_qp_delta_subdiv is inferred to be equal to 0.
cu_chroma_qp_offset_subdiv specifies the maximum cbSubdiv value of coding units that convey cu_chroma_qp_offset_flag. The value range of cu_chroma_qp_offset_subdiv is specified as follows:
· If slice_type is equal to I, the value of cu_chroma_qp_offset_subdiv shall be in the range of 0 to 2 * ( log2_ctu_size_minus2 − log2_min_qt_size_intra_slice_minus2 + MaxMttDepthY ), inclusive.
· Otherwise (slice_type is not equal to I), the value of cu_chroma_qp_offset_subdiv shall be in the range of 0 to 2* ( log2_ctu_size_minus2 − log2_min_qt_size_inter_slice_minus2 + MaxMttDepthY ), inclusive.
When not present, the value of cu_chroma_qp_offset_subdiv is inferred to be equal to 0.

As according to the VVC draft 6, the range of cu_qp_delta_subdiv and cu_chroma_qp_offset_subdiv depdend on the following
1) Slice type
2)  log2_ctu_size_minus2 (it is changed to log2_ctu_size_minu5 in VVC draft 6) which is signaled in SPS
3) log2_min_qt_size_intra_slice_minus2 and log2_min_qt_size_inter_slice_minus2 which are not signalled in the bitstream (instead, sps_log2_diff_min_qt_min_cb_intra_slice_luma and sps_log2_diff_min_qt_min_cb_inter_slice are signaled in VVC draft 6)
4) MaxMttDpethY which is derived in slice level based on slice_max_mtt_hierarchy_depth_luma. (If slice_max_mtt_hierarchy_depth_luma is not present, the value of slice_max_mtt_hierarchy_depth_luma is inferred to be either sps_max_mtt_hierarchy_depth_intra_slice_luma or sps_max_mtt_hierarchy_depth_inter_slice_luma, based on the slice type.) 
Among the above four factors, 2) is signaled in SPS level, 1) is decided in slice level, 3) and 4) are derived from both SPS and slice level information. Thus, a syntax dependency issue exits in the VVC draft 6. It is noted that the VVC draft 6 includes editor notes regarding this syntax dependency issue.

Proposed methods
In order to solve the syntax dependency issue, it is proposed to simply move cu_qp_delta_subdiv and cu_chroma_qp_offset_subdiv to slice header as shown in Table 2 and the semantics are given below the table. The proposed changes are highlighted in yellow
[bookmark: _Ref20149488]Table 2 proposed syntax
	slice_header( ) {
	Descriptor

		..
	

		if( partition_constraints_override_enabled_flag ) {
	

			partition_constraints_override_flag
	ue(v)

	    …
	

		}
	

		if( cu_qp_delta_enabled_flag )
	

			cu_qp_delta_subdiv
	ue(v)

		if( cu_chroma_qp_offset_enabled_flag ) {
	

			cu_chroma_qp_offset_subdiv
	ue(v)

	
	



cu_qp_delta_subdiv specifies the maximum cbSubdiv value of coding units that convey cu_qp_delta_abs and cu_qp_delta_sign_flag. The value range of cu_qp_delta_subdiv is specified as follows:
· If slice_type is equal to I, the value of cu_qp_delta_subdiv shall be in the range of 0 to 2 * ( CtbLog2SizeY −  MinQtLog2SizeIntraY + MaxMttDepthY ), inclusive.
· Otherwise (slice_type is not equal to I), the value of cu_qp_delta_subdiv shall be in the range of 0 to 2* (  CtbLog2SizeY − MinQtLog2SizeInterY + MaxMttDepthY ), inclusive.
When not present, the value of cu_qp_delta_subdiv is inferred to be equal to 0.
cu_chroma_qp_offset_subdiv specifies the maximum cbSubdiv value of coding units that convey cu_chroma_qp_offset_flag. The value range of cu_chroma_qp_offset_subdiv is specified as follows:
· If slice_type is equal to I, the value of cu_chroma_qp_offset_subdiv shall be in the range of 0 to 2 * ( CtbLog2SizeY − MinQtLog2SizeIntraY + MaxMttDepthY ), inclusive.
· Otherwise (slice_type is not equal to I), the value of cu_chroma_qp_offset_subdiv shall be in the range of 0 to 2* ( CtbLog2SizeY − MinQtLog2SizeInterY + MaxMttDepthY ), inclusive.
When not present, the value of cu_chroma_qp_offset_subdiv is inferred to be equal to 0.

In the above, the range itself of cu_qp_delta_subdiv and cu_chroma_qp_offset_subdiv is not changed. The different range calculation equation is only to replace the non-existing syntax elements log2_min_qt_size_intra_slice_minus2 and log2_min_qt_size_inter_slice_minus2 with the variables already defined in VVC draft to correctly reflect the design intention. Only syntax position of cu_qp_delta_subdiv and cu_chroma_qp_offset_subdiv is proposed to be changed. All other parsing process and decoding process related to cu_qp_delta_subdiv and cu_chroma_qp_offset_subdiv are kept the same as before.
With the proposed method, the syntax element dependency issue of cu_qp_delta_subdiv and cu_chroma_qp_offset_subdiv is removed and the typos regarding missing syntax elements are corrected. 
 Conclusion
In this contribution, it is proposed to move cu_qp_delta_subdiv and cu_chroma_qp_offset_subdiv from PPS to slice header to solve the syntax dependency issue. It is suggested to adopt this contribution to next version of VVC draft.  

Text changes
[bookmark: _GoBack]The text changes based on the meeting agreement is provided as follows (r2 version added):

	pic_parameter_set_rbsp( ) {
	Descriptor

		…
	

		if(cu_qp_delta_enabled_flag)
	

			cu_qp_delta_subdiv
	ue(v)

		…
	

		If(cu_chroma_qp_offset_enabled_flag){
	

			cu_chroma_qp_offset_subdiv
	ue(v)

			…
	



	picture_header_rbsp( ) {
	Descriptor

		…
	

		if( partition_constraints_override_enabled_flag ) {
	

			partition_constraints_override_flag
	ue(v)

			if( partition_constraints_override_flag ) {
	

				pic_log2_diff_min_qt_min_cb_intra_slice_luma
	ue(v)

				pic_log2_diff_min_qt_min_cb_inter_slice
	ue(v)

				pic_max_mtt_hierarchy_depth_inter_slice
	ue(v)

				pic_max_mtt_hierarchy_depth_intra_slice_luma
	ue(v)

				if( pic_max_mtt_hierarchy_depth_intra_slice_luma != 0 ) {
	

					pic_log2_diff_max_bt_min_qt_intra_slice_luma
	ue(v)

					pic_log2_diff_max_tt_min_qt_intra_slice_luma
	ue(v)

				}
	

				if( pic_max_mtt_hierarchy_depth_inter_slice != 0 ) {
	

					pic_log2_diff_max_bt_min_qt_inter_slice
	ue(v)

					pic_log2_diff_max_tt_min_qt_inter_slice
	ue(v)

				}
	

				if( qtbtt_dual_tree_intra_flag ) { 
	

					pic_log2_diff_min_qt_min_cb_intra_slice_chroma
	ue(v)

					pic_max_mtt_hierarchy_depth_intra_slice_chroma
	ue(v)

					if( pic_max_mtt_hierarchy_depth_intra_slice_chroma != 0 ) {
	

						pic_log2_diff_max_bt_min_qt_intra_slice_chroma
	ue(v)

						pic_log2_diff_max_tt_min_qt_intra_slice_chroma
	ue(v)

					}
	

				}
	

			}
	

		}
	

		if( cu_qp_delta_enabled_flag ) {
	

			pic_cu_qp_delta_subdiv_intra_slice
	ue(v)

			pic_cu_qp_delta_subdiv_inter_slice
	ue(v)

		}
	

		if( cu_chroma_qp_offset_enabled_flag ) {
	

			pic_cu_chroma_qp_offset_subdiv_intra_slice
	ue(v)

			pic_cu_chroma_qp_offset_subdiv_inter_slice
	ue(v)

		}
	



	coding_tree( x0, y0, cbWidth, cbHeight, qgOnY, qgOnC, cbSubdiv, cqtDepth, mttDepth, depthOffset, 
					 partIdx, treeTypeCurr, modeTypeCurr ) {
	Descriptor

		if( ( allowSplitBtVer | | allowSplitBtHor | | allowSplitTtVer | | allowSplitTtHor | | allowSplitQT )  
		  &&( x0 + cbWidth  <=  pic_width_in_luma_samples ) 
		  &&  (y0 + cbHeight  <=  pic_height_in_luma_samples ) )
	

			split_cu_flag
	ae(v)

		if( cu_qp_delta_enabled_flag  &&  qgOnY  &&  cbSubdiv  <=  CuQpDeltaSubdiv cu_qp_delta_subdiv) {
	

			IsCuQpDeltaCoded  =  0
	

			CuQpDeltaVal  =  0
	

			CuQgTopLeftX  =  x0
	

			CuQgTopLeftY  =  y0
	

		}
	

		if( cu_chroma_qp_offset_enabled_flag && qgOnC  &&  
		cbSubdiv  <=  CuChromaQpOffsetSubdiv cu_chroma_qp_offset_subdiv)
	

			IsCuChromaQpOffsetCoded  =  0
	

			…
	

			…
	

			…
	

				} else if( MttSplitMode[ x0 ][ y0 ][ mttDepth ]  = =  SPLIT_TT_VER ) {
	

					x1 = x0 + ( cbWidth / 4 )
	

					x2 = x0 + ( 3 * cbWidth / 4 )
	

					qgOnY = qgOnY && ( cbSubdiv + 2  <=  CuQpDeltaSubdiv cu_qp_delta_subdiv)
	

					qgOnC = qgOnC && ( cbSubdiv + 2  <=  CuChromaQpOffsetSubdiv cu_chroma_qp_offset_subdiv)
	

					coding_tree( x0, y0, cbWidth / 4, cbHeight, qgOnY, qgOnC, cbSubdiv + 2, 
										cqtDepth, mttDepth + 1, depthOffset, 0, treeType, modeType )
	

					coding_tree( x1, y0, cbWidth / 2, cbHeight, qgOnY, qgOnC, cbSubdiv + 1, 
										cqtDepth, mttDepth + 1, depthOffset, 1, treeType, modeType )
	

					coding_tree( x2, y0, cbWidth / 4, cbHeight, qgOnY, qgOnC, cbSubdiv + 2, 
										cqtDepth, mttDepth + 1, depthOffset, 2, treeType, modeType )
	

				} else { /* SPLIT_TT_HOR */
	

					y1 = y0 + ( cbHeight / 4 )
	

					y2 = y0 + ( 3 * cbHeight / 4 )
	

					qgOnY = qgOnY && ( cbSubdiv + 2  <=  CuQpDeltaSubdiv cu_qp_delta_subdiv)
	

					qgOnC = qgOnC && ( cbSubdiv + 2  <=  CuChromaQpOffsetSubdiv cu_chroma_qp_offset_subdiv)
	

					coding_tree( x0, y0, cbWidth, cbHeight / 4, qgOnY, qgOnC, cbSubdiv + 2, 
										cqtDepth, mttDepth + 1, depthOffset, 0, treeType, modeType )
	

					coding_tree( x0, y1, cbWidth, cbHeight / 2, qgOnY, qgOnC, cbSubdiv + 1, 
										cqtDepth, mttDepth + 1, depthOffset, 1, treeType, modeType )
	

					coding_tree( x0, y2, cbWidth, cbHeight / 4, qgOnY, qgOnC, cbSubdiv + 2, 
										cqtDepth, mttDepth + 1, depthOffset, 2, treeType, modeType )
	

				}
	



cu_qp_delta_enabled_flag equal to 1 specifies that the cu_qp_delta_subdiv pic_cu_qp_delta_subdiv_intra_slice and pic_cu_qp_delta_subdiv_inter_slice syntax element is present in the PPS PH and that cu_qp_delta_abs may be present in the transform unit syntax. cu_qp_delta_enabled_flag equal to 0 specifies that the cu_qp_delta_subdiv  pic_cu_qp_delta_subdiv_intra_slice and pic_cu_qp_delta_subdiv_inter_slice syntax element is not present in the PPS PH and that cu_qp_delta_abs is not present in the transform unit syntax.
cu_qp_delta_subdiv specifies the maximum cbSubdiv value of coding units that convey cu_qp_delta_abs and cu_qp_delta_sign_flag. The value range of cu_qp_delta_subdiv is specified as follows:
· If slice_type is equal to I, the value of cu_qp_delta_subdiv shall be in the range of 0 to 2 * ( log2_ctu_size_minus2 − log2_min_qt_size_intra_slice_minus2 + MaxMttDepthY ), inclusive.
· Otherwise (slice_type is not equal to I), the value of cu_qp_delta_subdiv shall be in the range of 0 to 2* ( log2_ctu_size_minus2 − log2_min_qt_size_inter_slice_minus2 + MaxMttDepthY ), inclusive.
When not present, the value of cu_qp_delta_subdiv is inferred to be equal to 0.
cu_chroma_qp_offset_enabled_flag equal to 1 specifies that the cu_chroma_qp_offset_flag pic_cu_chroma_qp_offset_intra_slice and pic_cu_chroma_qp_offset_ inter_slice may be present in the transform unit syntax. cu_chroma_qp_offset_enabled_flag equal to 0 specifies that the cu_chroma_qp_offset_flag pic_cu_chroma_qp_offset_ intra_slice and pic_cu_chroma_qp_offset_ inter_slice is not present in the transform unit syntax. When ChromaArrayType is equal to 0, it is a requirement of bitstream conformance that the value of cu_chroma_qp_offset_enabled_flag shall be equal to 0.
cu_chroma_qp_offset_subdiv specifies the maximum cbSubdiv value of coding units that convey cu_chroma_qp_offset_flag. The value range of cu_chroma_qp_offset_subdiv is specified as follows:
· If slice_type is equal to I, the value of cu_chroma_qp_offset_subdiv shall be in the range of 0 to 2 * ( log2_ctu_size_minus2 − log2_min_qt_size_intra_slice_minus2 + MaxMttDepthY ), inclusive.
· Otherwise (slice_type is not equal to I), the value of cu_chroma_qp_offset_subdiv shall be in the range of 0 to 2* ( log2_ctu_size_minus2 − log2_min_qt_size_inter_slice_minus2 + MaxMttDepthY ), inclusive.
When not present, the value of cu_chroma_qp_offset_subdiv is inferred to be equal to 0.
pic_cu_qp_delta_subdiv_intra_slice specifies the maximum cbSubdiv value of coding units in intra slice that convey cu_qp_delta_abs and cu_qp_delta_sign_flag. The value of pic_cu_qp_delta_subdiv_intra_slice shall be in the range of 0 to 2 * ( CtbLog2SizeY − MinQtLog2SizeIntraY + pic_max_mtt_hierarchy_depth_intra_slice_luma ), inclusive.
When not present, the value of pic_cu_qp_delta_subdiv_intra_slice is inferred to be equal to 0.
pic_cu_qp_delta_subdiv_inter_slice specifies the maximum cbSubdiv value of coding units that in inter slice convey cu_qp_delta_abs and cu_qp_delta_sign_flag. The value of pic_cu_qp_delta_subdiv_inter_slice shall be in the range of 0 to 2 * ( CtbLog2SizeY − MinQtLog2SizeInterY + pic_max_mtt_hierarchy_depth_inter_slice ), inclusive.
When not present, the value of pic_cu_qp_delta_subdiv_inter_slice is inferred to be equal to 0.
pic_cu_chroma_qp_offset_subdiv_intra_slice specifies the maximum cbSubdiv value of coding units in intra slice that convey cu_chroma_qp_offset_flag. The value of pic_cu_chroma_qp_offset_subdiv_intra_slice shall be in the range of 0 to 2 * ( CtbLog2SizeY − MinQtLog2SizeIntraY + pic_max_mtt_hierarchy_depth_intra_slice_luma ), inclusive.
When not present, the value of pic_cu_chroma_qp_offset_subdiv_intra_slice is inferred to be equal to 0.
pic_cu_chroma_qp_offset_subdiv_inter_slice specifies the maximum cbSubdiv value of coding units in inter slice that convey cu_chroma_qp_offset_flag. The value of pic_cu_chroma_qp_offset_subdiv_inter_slice shall be in the range of 0 to 2 * ( CtbLog2SizeY − MinQtLog2SizeInterY + pic_max_mtt_hierarchy_depth_inter_slice ), inclusive.
When not present, the value of pic_cu_chroma_qp_offset_subdiv_inter_slice is inferred to be equal to 0.

If slice_type equal to 2 (I),
CuQpDeltaSubdiv = pic_cu_qp_delta_subdiv_intra_slice
CuChromaQpOffsetSubdiv = pic_cu_chroma_qp_offset_subdiv_intra_slice	
Otherwise ((slice_type equal to 0 (B) or 1 (P)),
CuQpDeltaSubdiv = pic_cu_qp_delta_subdiv_inter_slice	
CuChromaQpOffsetSubdiv = pic_cu_chroma_qp_offset_subdiv_inter_slice	


Patent rights declaration(s)
Alibaba Group may have current or pending patent rights relating to the technology described in this contribution and, conditioned on reciprocity, is prepared to grant licenses under reasonable and non-discriminatory terms as necessary for implementation of the resulting ITU-T Recommendation | ISO/IEC International Standard (per box 2 of the ITU-T/ITU-R/ISO/IEC patent statement and licensing declaration form).

	Page: 7	Date Saved: 2019-09-25
image1.png




image2.png




