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Abstract
In VVC, there are two issues in terms of CU chroma QP offset signalling. Firstly, chroma QP offset signaling is unnecessary for DUAL_TREE_LUMA case. Secondly, chroma QP offset signalling is inconsistent with the principle of VPDU QP availability as in luma delta QP signalling. Therefore, this document proposes two modifications to the conditions of signalling CU chroma QP offset. 
· Modification 1 removes the unnecessary signalling of CU chroma QP offset in the case of DUAL_TREE_LUMA in transform_unit 
· Modification 2 makes CU chroma QP offset signalling consistent with the VPDU CU QP delta availability, and for CU larger than 64x64, send the chroma QP offset with the first transform unit regardless of whether it has non-zero CBF or not. 
Introduction
CU level chroma QP control [1] is adopted into VVC6 in 2019 July meeting. In the same meeting, condition of cu_qp_delta signalling is modified to facilitate VPDU-level processing [2]. That is, for any CU larger than 64x64, send the cu_qp_delta syntax with the first transform unit, regardless of whether that first TU has any non-zero CBF or not.
The syntaxes of cu_qp_delta and cu_chroma_qp_offset in transform_unit in VVC WD6 are as below: 

	transform_unit( x0, y0, tbWidth, tbHeight, treeType, subTuIndex, chType ) {
	Descriptor

	  ….
	

		if( ( CbWidth[ chType ][ x0 ][ y0 ]  >  64  | |  CbHeight[ chType ][ x0 ][ y0 ]  >  64  | |  
		  tu_cbf_luma[ x0 ][ y0 ]  | |  tu_cbf_cb[ x0 ][ y0 ]  | |  tu_cbf_cr[ x0 ][ y0 ] )  &&
		treeType  !=  DUAL_TREE_CHROMA ) {
	

			if( cu_qp_delta_enabled_flag  &&  !IsCuQpDeltaCoded ) {
	

				cu_qp_delta_abs
	ae(v)

				if( cu_qp_delta_abs )
	

					cu_qp_delta_sign_flag
	ae(v)

			}
	

		}
	

		if( ( tu_cbf_cb[ x0 ][ y0 ]  | |  tu_cbf_cr[ x0 ][ y0 ] ) {
	

			if( cu_chroma_qp_offset_enabled_flag  &&  !IsCuChromaQpOffsetCoded) {
	

				cu_chroma_qp_offset_flag
	ae(v)

				if( cu_chroma_qp_offset_flag  &&  chroma_qp_offset_list_len_minus1 > 0 )
	

					cu_chroma_qp_offset_idx
	ae(v)

			}
	

		}
	



There are two issues in terms of CU chroma QP offset signalling in transform_unit.
(1) There is no need to signal the chroma QP offset for DUAL_TREE_LUMA cases.
(2) Chroma QP offset signalling is not consistent with the principle of VPDU QP availability as in the newly adopted change in luma delta QP signalling. 
Introduction
Modification 1: Removal of unnecessary signalling
The proposed modification below addresses the first issue and removes unnecessary signalling of the Chroma QP offset for DUAL_TREE_LUMA cases in transform unit.

	transform_unit( x0, y0, tbWidth, tbHeight, treeType, subTuIndex, chType ) {
	Descriptor

	  ….
	

		if( ( CbWidth[ chType ][ x0 ][ y0 ]  >  64  | |  CbHeight[ chType ][ x0 ][ y0 ]  >  64  | |  
		  tu_cbf_luma[ x0 ][ y0 ]  | |  tu_cbf_cb[ x0 ][ y0 ]  | |  tu_cbf_cr[ x0 ][ y0 ] )  &&
		treeType  !=  DUAL_TREE_CHROMA ) {
	

			if( cu_qp_delta_enabled_flag  &&  !IsCuQpDeltaCoded ) {
	

				cu_qp_delta_abs
	ae(v)

				if( cu_qp_delta_abs )
	

					cu_qp_delta_sign_flag
	ae(v)

			}
	

		}
	

		if( ( tu_cbf_cb[ x0 ][ y0 ]  | |  tu_cbf_cr[ x0 ][ y0 ]) && treeType  !=  DUAL_TREE_LUMA ) {
	

			if( cu_chroma_qp_offset_enabled_flag  &&  !IsCuChromaQpOffsetCoded) {
	

				cu_chroma_qp_offset_flag
	ae(v)

				if( cu_chroma_qp_offset_flag  &&  chroma_qp_offset_list_len_minus1 > 0 )
	

					cu_chroma_qp_offset_idx
	ae(v)

			}
	

		}
	



It is to be noted that the chroma QP offset signalling in the palette escape coding part already has such treeType!= DUAL_TREE_LUMA constraints. So chroma QP offset signalling in transform_unit is not consistent with those in palette coding.
Modification 2: VPDU level signalling for Chroma QP  

The proposed modification below addresses the second issue and makes CU Chroma QP offset signalling consistent with principle of VPDU QP availability as in the luma delta QP signalling. For CU larger than 64x64, send the chroma QP offset with the first transform unit regardless of whether it has non-zero CBF or not.

	transform_unit( x0, y0, tbWidth, tbHeight, treeType, subTuIndex, chType ) {
	Descriptor

	  ….
	

		if( ( CbWidth[ chType ][ x0 ][ y0 ]  >  64  | |  CbHeight[ chType ][ x0 ][ y0 ]  >  64  | |  
		  tu_cbf_luma[ x0 ][ y0 ]  | |  tu_cbf_cb[ x0 ][ y0 ]  | |  tu_cbf_cr[ x0 ][ y0 ] )  &&
		treeType  !=  DUAL_TREE_CHROMA ) {
	

			if( cu_qp_delta_enabled_flag  &&  !IsCuQpDeltaCoded ) {
	

				cu_qp_delta_abs
	ae(v)

				if( cu_qp_delta_abs )
	

					cu_qp_delta_sign_flag
	ae(v)

			}
	

		}
	

		if(( CbWidth[ chType ][ x0 ][ y0 ]  >  64  | |  CbHeight[ chType ][ x0 ][ y0 ]  >  64 ) | |  ( tu_cbf_cb[ x0 ][ y0 ]  | |  tu_cbf_cr[ x0 ][ y0 ]) ) {
	

			if( cu_chroma_qp_offset_enabled_flag  &&  !IsCuChromaQpOffsetCoded) {
	

				cu_chroma_qp_offset_flag
	ae(v)

				if( cu_chroma_qp_offset_flag  &&  chroma_qp_offset_list_len_minus1 > 0 )
	

					cu_chroma_qp_offset_idx
	ae(v)

			}
	

		}
	


Combined condition
Combining the two modifications, so the condition to signal chroma QP offset is as below:
 
	transform_unit( x0, y0, tbWidth, tbHeight, treeType, subTuIndex, chType ) {
	Descriptor

	  ….
	

		if( ( CbWidth[ chType ][ x0 ][ y0 ]  >  64  | |  CbHeight[ chType ][ x0 ][ y0 ]  >  64  | |  
		  tu_cbf_luma[ x0 ][ y0 ]  | |  tu_cbf_cb[ x0 ][ y0 ]  | |  tu_cbf_cr[ x0 ][ y0 ] )  &&
		treeType  !=  DUAL_TREE_CHROMA ) {
	

			if( cu_qp_delta_enabled_flag  &&  !IsCuQpDeltaCoded ) {
	

				cu_qp_delta_abs
	ae(v)

				if( cu_qp_delta_abs )
	

					cu_qp_delta_sign_flag
	ae(v)

			}
	

		}
	

	
	

	[bookmark: _GoBack]	if(( CbWidth[ chType ][ x0 ][ y0 ]  >  64  | |  CbHeight[ chType ][ x0 ][ y0 ]  >  64  | |  
 tu_cbf_cb[ x0 ][ y0 ]  | |  tu_cbf_cr[ x0 ][ y0 ] ) && treeType  !=  DUAL_TREE_LUMA) {
	

			if( cu_chroma_qp_offset_enabled_flag  &&  !IsCuChromaQpOffsetCoded) {
	

				cu_chroma_qp_offset_flag
	ae(v)

				if( cu_chroma_qp_offset_flag  &&  chroma_qp_offset_list_len_minus1 > 0 )
	

					cu_chroma_qp_offset_idx
	ae(v)

			}
	

		}
	



[bookmark: OLE_LINK214]Conclusion
This contribution proposes modifications to the CU chroma QP offset signalling. It removes unnecessary signalling of chroma QP offset in the case of DUAL_TREE_LUMA and also makes it consistent with cu delta QP signalling to facilitate VPDU processing. We propose to adopt these two small modifications into VVC.
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