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Abstract
The concept of quantization group (QG) was introduced in HEVC for signaling QP for non-overlapped square regions in a coding picture. The QG size can be decided by an encoder for the trade-off between QP signaling overhead and picture quality improvement. A quantization group may contain multiple CUs while CU larger than quantization group is also supported. However, the concept of quantization group breaks in current design of VVC in that a quantization group may contain multiple incomplete CUs, due to non-square CUs. Two mechanism are introduced in this contribution to extend the concept of quantization group in the context of QT-MTT partitioning framework. The two methods are tested with CU-level perceptually-optimized delta QP calculation as described in CE7.2.3, with MaxCuDQPDepth = 2 and 4.

(Draft text of the two methods are provided in version 3)

Introduction
In HEVC and VTM 2.0.1, the quantization group (QG) is NxN region, where N = CTUSize >> MaxCuDQPDepth. Delta QP can be signaled for each CU with depth ≤ MaxCuDQPDepth or only once for a group of CUs with depth > MaxCuDQPDepth in the same QG. In HEVC, the “depth” is QT depth, while in VTM2.0.1, the “depth” is QT depth plus MTT depth.
In HEVC design, a QG contains multiple complete CUs that are smaller than the QG, or a CU contain one or more complete QGs. However, this feature does not maintain for MTT when the QG is on a fixed grid.


Figure 1 CU may not align with fixed region QG in QT-MTT


Proposal
Method 1: the node of depth = MaxCuDQPDepth is a quantization group, where the depth is the QT depth plus MTT depth. This method uses the same concept of depth as that in VTM2.0.1, but the QG is modified to avoid misalignment between CU boundaries and QG boundaries. 
For example, if MaxCuDQPDepth = 2, in Figure 1, a and b are in one QG, c and d are in one QG, e, f and g are in one QG, h is in one QG, etc.
The method is an extension of HEVC QG, if the QG in HEVC can be consider as a region via N times of QT splits, and in this method, QG is a region via N times of QT or MTT splits. During parsing of coding tree nodes, a QG can be determined to be one node and shared to a group of child nodes. 

Method 2: the QT leaf node of QT depth = MaxCuDQPDepth is a quantization group, i.e., a node with QT depth = MaxCuDQPDepth and MTT depth = 0 is a QG.
For example, if MaxCuDQPDepth = 2, in Figure 1, a to g are in one QG, h to j are in one QG, l and m are in one QG, etc.
The method is even closer to HEVC QG, in which QG derivation can be kept the same, the change is an additional check on MTT depth of a CU.

To test the two methods, the encoder CU-level delta QP for luma signal is derived by a method used in CE7.2.3 (chroma qp is constant), which is adapted based on the luminance masking and contrast masking of the CU. The CU-level lambda is changed according to the QP of a CU, and the RD-cost comparison between a CU and sub-CUs are based on slice lambda.

[bookmark: _Ref518122674]Simulation results
The proposed methods were integrated into the VTM 2.0.1 reference software, and Method 1 was released as a part of CE7.2.3 code. MaxCuDQPDepth = 2 and 4 were tested.
Table 1 summarizes the simulation results of the two tests under the VTM CTC configurations. Detailed results can be found in the attached excel sheets. The two methods perform similarly in MaxCuDQPDepth = 2, and method 2 gives better MsSSIM-Y BD-rate gain in MaxCuDQPDepth = 4. Since MaxBTSize is set as 32 for luma tree in I slice, the two methods can reach 32x32 by only using two QT splits, and thus the AI simulation results are the same when MaxCuDQPDepth = 2 (i.e., in this case, QGs from the two methods are both on 32x32 grid).
Table 1 Simulation results of the two QG derivation methods
	　MsSSIM-BD-rate
	Method 2
	Method 1

	　
	　
	Y
	U
	V
	Y
	U
	V

	MaxCuDQPDepth = 2
	AI
	-4.66%
	-1.97%
	-2.09%
	-4.66%
	-1.97%
	-2.09%

	
	RA
	-4.70%
	0.20%
	0.54%
	-4.70%
	0.54%
	0.81%

	
	LB
	-4.26%
	3.40%
	3.08%
	-4.25%
	4.17%
	3.90%

	MaxCuDQPDepth = 4
	AI
	-4.61%
	-1.89%
	-1.95%
	-3.41%　
	0.48%　
	0.38%　

	
	RA
	-4.72%
	0.13%
	0.47%
	-4.02%　
	2.21%　
	2.32%　

	
	LB
	-4.41%
	3.21%
	2.73%
	-3.71%　
	7.38%　
	5.60%　



	　PSNR-BD-rate
	Method 2
	Method 1

	　
	　
	Y
	U
	V
	Y
	U
	V

	MaxCuDQPDepth = 2
	AI
	3.01%
	-1.94%
	-1.98%
	3.01%
	-1.94%
	-1.98%

	
	RA
	2.81%
	1.69%
	2.21%
	3.20%
	1.99%
	2.49%

	
	LB
	3.81%
	5.41%
	4.97%
	4.29%
	6.12%
	5.69%

	MaxCuDQPDepth = 4
	AI
	3.73%
	-1.72%
	-1.77%
	5.63%
	0.73%
	0.69%

	
	RA
	3.28%
	1.91%
	2.53%
	5.84%
	4.02%
	4.67%

	
	LB
	4.27%
	5.44%
	5.04%
	7.25%
	9.85%
	8.21%



Conclusions
This contribution introduces two schemes for defining quantization group for the QT-MTT partitioning framework. 
It is recommended to adopt method 2 into VTM and continue the study on quantization parameter signaling.
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Draft text for method 1
[Note: text is not in trace mode for clarity]
7.3.2.2 Picture parameter set RBSP syntax

	pic_parameter_set_rbsp( ) {
	Descriptor

		pps_pic_parameter_set_id
	ue(v)

		pps_seq_parameter_set_id
	ue(v)

		transform_skip_enabled_flag
	u(1)

		cu_qp_delta_enabled_flag
	u(1)

		if( cu_qp_delta_enabled_flag )
	

			diff_cu_qp_delta_depth
	ue(v)

		rbsp_trailing_bits( )
	

	}
	



cu_qp_delta_enabled_flag equal to 1 specifies that the diff_cu_qp_delta_depth syntax element is present in the PPS 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 diff_cu_qp_delta_depth syntax element is not present in the PPS and that cu_qp_delta_abs is not present in the transform unit syntax.

diff_cu_qp_delta_depth specifies the coding tree depth difference between the coding units of minimum coding tree depth and coding units of maximum coding tree depth that convey cu_qp_delta_abs and cu_qp_delta_sign_flag. When not present, the value of diff_cu_qp_delta_depth is inferred to be equal to 0.	Comment by zhaoyin (Yin): Difference 1 between method 1 and method 2
If slice_type is equal to I, the value of diff_cu_qp_delta_depth shall be in the range of 0 to log2_ctu_size_minus2 − log2_min_qt_size_intra_slices_minus2 + MaxMttDepth, inclusive.
Otherwise (slice_type is not equal to I), the value of diff_cu_qp_delta_depth shall be in the range of 0 to log2_ctu_size_minus2 − log2_min_qt_size_inter_slices_minus2 + MaxMttDepth, inclusive.
[bookmark: _Toc317198732][bookmark: _Ref330811880][bookmark: _Ref398986404][bookmark: _Toc415475842][bookmark: _Toc423599117][bookmark: _Toc423601621]7.3.4.3 Coding quadtree syntax

	coding_quadtree( x0, y0, log2CbSize, cqtDepth, treeType ) {
	Descriptor

		if( (  ( ( x0 + ( 1  <<  log2CbSize )  <=  pic_width_in_luma_samples )  ?  1  :  0 )  +  
		   ( ( y0 + ( 1  <<  log2CbSize )  <=  pic_height_in_luma_samples )  ?  1  :  0 )  +  
		   ( ( ( 1 << log2CbSize )  <=  MaxBtSizeY )  ?  1  :  0 )  )  >=  2  &&  
		 log2CbSize > MinQtLog2SizeY )
	

				qt_split_cu_flag[ x0 ][ y0 ]
	ae(v)

		}
	

		if( cu_qp_delta_enabled_flag  &&  cqtDepth  <=  diff_cu_qp_delta_depth ) {
	

			IsCuQpDeltaCoded  =  0
	

			CuQpDeltaVal  =  0
	

			CuQgTopLeftX  =  x0
	

			CuQgTopLeftY  =  y0
	

			CuQgWidth  =  1  <<  log2CbSize
	

			CuQgHeight  =  1  <<  log2CbSize
	

		}
	

		if( qt_split_cu_flag[ x0 ][ y0 ] ) {
	

			x1 = x0 + ( 1  <<  ( log2CbSize − 1 ) )
	

			y1 = y0 + ( 1  <<  ( log2CbSize − 1 ) )
	

			coding_quadtree( x0, y0, log2CbSize − 1, cqtDepth + 1, treeType )
	

			if( x1 < pic_width_in_luma_samples )
	

				coding_quadtree( x1, y0, log2CbSize − 1, cqtDepth + 1, treeType )
	

			if( y1 < pic_height_in_luma_samples )
	

				coding_quadtree( x0, y1, log2CbSize − 1, cqtDepth + 1, treeType )
	

			if( x1 < pic_width_in_luma_samples  &&  y1 < pic_height_in_luma_samples )
	

				coding_quadtree( x1, y1, log2CbSize − 1, cqtDepth + 1, treeType )
	

		} else
	

			multi_type_tree( x0, y0, 1  <<  log2CbSize, 1  <<  log2CbSize,
			 cqtDepth, 0, 0, 0, treeType )
	

	}
	


[bookmark: _Toc287363768][bookmark: _Toc311216761]
7.3.4.4 Multi-type tree syntax

	multi_type_tree( x0, y0, cbWidth, cbHeight, cqtDepth, mttDepth, depthOffset,  partIdx, treeType ) {
	Descriptor

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

				mtt_split_cu_flag
	ae(v)

			if( cu_qp_delta_enabled_flag  &&  cqtDepth + mttDepth  <=  diff_cu_qp_delta_depth ) {	Comment by zhaoyin (Yin): Difference 2 between method 1 and method 2
	

				IsCuQpDeltaCoded  =  0
	

				CuQpDeltaVal  =  0
	

				CuQgTopLeftX  =  x0
	

				CuQgTopLeftY  =  y0
	

				CuQgWidth  =  cbWidth
	

				CuQgHeight  =  cbHeight
	

			}
	

		if( mtt_split_cu_flag ) {
	

			if( ( allowSplitBtHor  | |  allowSplitTtHor ) && 
			 ( allowSplitBtVer  | |  allowSplitTtVer ) )
	

				mtt_split_cu_vertical_flag
	ae(v)

			if( ( allowSplitBtVer  &&  allowSplitTtVer  &&  mtt_split_cu_vertical_flag ) | | 
			 ( allowSplitBtHor  &&  allowSplitTtHor  &&  !mtt_split_cu_vertical_flag ) ) 
	

				mtt_split_cu_binary_flag
	ae(v)

			if( MttSplitMode[ x0 ][ y0 ][ mttDepth ]  = =  SPLIT_BT_VER ) {
	

				depthOffset  +=  ( x0 + cbWidth  >  pic_width_in_luma_samples ) ? 1 : 0
	

				x1 = x0 + ( cbWidth / 2 )
	

				multi_type_tree( x0, y0, cbWidth / 2, cbHeight,
				 cqtDepth, mttDepth + 1, depthOffset, 0, treeType )
	

				if( x1 < pic_width_in_luma_samples )
	

					multi_type_tree( x1, y0, cbWidth / 2, cbHeightY,
					 cqtDepth, mttDepth + 1, depthOffset, 1, treeType )
	

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

			…
	

		} else
	

			coding_unit( x0, y0, cbWidth, cbHeight, treeType )
	

	}
	



[bookmark: _Ref350100895][bookmark: _Toc415475848][bookmark: _Toc423599123][bookmark: _Toc423601627]7.3.4.8 Transform unit syntax

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

		if( treeType = = SINGLE_TREE  | |  treeType = = DUAL_TREE_LUMA )
	

			tu_cbf_luma[ x0 ][ y0 ]
	ae(v)

		if( treeType = = SINGLE_TREE  | |  treeType = = DUAL_TREE_CHROMA ) {
	

			tu_cbf_cb[ x0 ][ y0 ]
	ae(v)

			tu_cbf_cr[ x0 ][ y0 ]
	ae(v)

		}
	

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

			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( ( ( ( CuPredMode[ x0 ][ y0 ]  = =  MODE_INTRA )  &&  sps_mts_intra_enabled_flag ) | |
		  ( ( CuPredMode[ x0 ][ y0 ]  = =  MODE_INTER )  &&  sps_mts_inter_enabled_flag ) )
		 &&  tu_cbf_luma[ x0 ][ y0 ]  &&  treeType  ! =  DUAL_TREE_CHROMA
		 &&  ( tbWidth  <=  32 )  &&  ( tbHeight  <=  32 )  )
	

			cu_mts_flag[ x0 ][ y0 ]
	ae(v)

		if( tu_cbf_luma[ x0 ][ y0 ] )
	

			residual_coding( x0, y0, log2( tbWidth ), log2( tbHeight ), 0 )
	

		if( tu_cbf_cb[ x0 ][ y0 ] )
	

			residual_coding( x0, y0, log2( tbWidth / 2 ), log2( tbHeight / 2 ), 1 )
	

		if( tu_cbf_cr[ x0 ][ y0 ] )
	

			residual_coding( x0, y0, log2( tbWidth / 2 ), log2( tbHeight / 2 ), 2 )
	

	}
	



cu_qp_delta_abs specifies the absolute value of the difference CuQpDeltaVal between the luma quantization parameter of the current coding unit and its prediction.
[bookmark: _Toc329626973]cu_qp_delta_sign_flag specifies the sign of CuQpDeltaVal as follows:
· If cu_qp_delta_sign_flag is equal to 0, the corresponding CuQpDeltaVal has a positive value.
· Otherwise (cu_qp_delta_sign_flag is equal to 1), the corresponding CuQpDeltaVal has a negative value.
When cu_qp_delta_sign_flag is not present, it is inferred to be equal to 0.
When cu_qp_delta_abs is present, the variables IsCuQpDeltaCoded and CuQpDeltaVal are derived as follows:
IsCuQpDeltaCoded = 1		(7‑60)
CuQpDeltaVal = cu_qp_delta_abs * ( 1 − 2 * cu_qp_delta_sign_flag )	(7‑61)
The value of CuQpDeltaVal shall be in the range of −( 26 + QpBdOffsetY / 2 ) to +( 37 + QpBdOffsetY / 2 ), inclusive.

[bookmark: _Toc525240246]8.4.1 Derivation process for quantization parameters
Input to this process is a luma location ( xCb, yCb ) specifying the top-left sample of the current luma coding block relative to the top-left luma sample of the current picture.
In this process, the variable QpY, the luma quantization parameter Qp′Y, and the chroma quantization parameters Qp′Cb and Qp′Cr are derived.
The luma location ( xQg, yQg ), specifies the top-left luma sample of the current quantization group relative to the top‑left luma sample of the current picture. The horizontal and vertical positions xQg and yQg are set equal to CuQgTopLeftX and CuQgTopLeftY, respectively. The width and height of a quantization group, CuQgWidth and CuQgHeight, determines the size of an area inside a coding tree block that shares the same qPY_PRED.
The predicted luma quantization parameter qPY_PRED is derived by the following ordered steps:
1. The variable qPY_PREV is derived as follows:
–	If one or more of the following conditions are true, qPY_PREV is set equal to SliceQpY:
–	The current quantization group is the first quantization group in a slice.
–	The current quantization group is the first quantization group in a tile.
–	Otherwise, qPY_PREV is set equal to the luma quantization parameter QpY of the last coding unit in the previous quantization group in decoding order.
2. The availability derivation process for a block as specified in clause 6.4.X [Ed. (BB): Neighbouring blocks availability checking process tbd] is invoked with the location ( xCurr, yCurr ) set equal to ( xCb, yCb ) and the neighbouring location ( xNbY, yNbY ) set equal to ( xQg − 1, yQg ) as inputs, and the output is assigned to availableX.
–	If one or more of the following conditions are true, qPY_A is set equal to qPY_PREV:
–	availableA is equal to FALSE.
–	the coding tree block address ctbAddrA of the coding tree block containing the luma coding block covering the luma location ( xQg − 1, yQg ) is not equal to CtbAddrInTs, where ctbAddrA is derived as follows:
xTmp = ( xQg − 1 )  >>  Log2MinTrafoSize
yTmp = yQg  >>  Log2MinTrafoSize
minTbAddrA = MinTbAddrZs[ xTmp ][ yTmp ]
ctbAddrA = ( minTbAddrA  >>  2 ) * (CtbLog2SizeY − Log2MinTrafoSize)	(8‑XXX)
–	Otherwise, qPY_A is set equal to the luma quantization parameter QpY of the coding unit containing the luma coding block covering ( xQg − 1, yQg ).
3. The availability derivation process for a block as specified in clause 6.4.X [Ed. (BB): Neighbouring blocks availability checking process tbd] is invoked with the location ( xCurr, yCurr ) set equal to ( xCb, yCb ) and the neighbouring location ( xNbY, yNbY ) set equal to ( xQG, yQG − 1 ) as inputs, and the output is assigned to availableX.
–	If one or more of the following conditions are true, qPY_B is set equal to qPY_PREV:
–	availableB is equal to FALSE.
–	the coding tree block address ctbAddrB of the coding tree block containing the luma coding block covering the luma location ( xQg,  yQg − 1 ) is not equal to CtbAddrInTs, where ctbAddrB is derived as follows:
xTmp = xQg  >>  Log2MinTrafoSize
yTmp = ( yQg − 1 )  >>  Log2MinTrafoSize
minTbAddrB = MinTbAddrZs[ xTmp ][ yTmp ]
ctbAddrB = ( minTbAddrB  >>  2 ) * (CtbLog2SizeY − Log2MinTrafoSize)	(8‑XXX)
–	Otherwise, qPY_B is set equal to the luma quantization parameter QpY of the coding unit containing the luma coding block covering ( xQg, yQg − 1 ).
4. The predicted luma quantization parameter qPY_PRED is derived as follows:
qPY_PRED = ( qPY_A + qPY_B + 1 )  >>  1		(8‑XXX)
The variable QpY is derived as follows:
QpY = ( ( qPY_PRED + CuQpDeltaVal + 52 + 2 * QpBdOffsetY )%( 52 + QpBdOffsetY ) ) − QpBdOffsetY	(8‑XXX) 
The luma quantization parameter Qp′Y is derived as follows:
Qp′Y = QpY + QpBdOffsetY		(8‑XXX)
The variables qPCb and qPCr are set equal to the value of QpC as specified in Table 8‑9 based on the index qPi equal to qPiCb and qPiCr, respectively, and qPiCb and qPiCr are derived as follows:
qPiCb = Clip3( −QpBdOffsetC, 57, QpY + pps_cb_qp_offset + slice_cb_qp_offset )	(8‑XXX)
qPiCr = Clip3( −QpBdOffsetC, 57, QpY + pps_cr_qp_offset + slice_cr_qp_offset )	(8‑XXX)
The chroma quantization parameters for the Cb and Cr components, Qp′Cb and Qp′Cr, are derived as follows:
Qp′Cb = qPCb + QpBdOffsetC		(8‑XXX)
Qp′Cr = qPCr + QpBdOffsetC		(8‑XXX)
[bookmark: _Ref81308924][bookmark: _Ref22911311][bookmark: _Ref22911306][bookmark: _Ref81308921][bookmark: _Toc77680780][bookmark: _Toc118289114][bookmark: _Toc246350714][bookmark: _Toc259024363][bookmark: _Toc351409024]Table 8‑9 – Specification of QpC as a function of qPi
	qPi
	< 30
	30
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40
	41
	42
	43
	> 43

	QpC
	= qPi
	29
	30
	31
	32
	33
	33
	34
	34
	35
	35
	36
	36
	37
	37
	= qPi − 6


[bookmark: _Toc324427951][bookmark: _Toc324427952]




Draft text for method 2
[Note: text is not in trace mode for clarity]
The text for method 2 is similar to text for method 1, except for the following two parts.
7.3.2.2 Picture parameter set RBSP syntax

	pic_parameter_set_rbsp( ) {
	Descriptor

		pps_pic_parameter_set_id
	ue(v)

		pps_seq_parameter_set_id
	ue(v)

		transform_skip_enabled_flag
	u(1)

		cu_qp_delta_enabled_flag
	u(1)

		if( cu_qp_delta_enabled_flag )
	

			diff_cu_qp_delta_depth
	ue(v)

		rbsp_trailing_bits( )
	

	}
	



cu_qp_delta_enabled_flag equal to 1 specifies that the diff_cu_qp_delta_depth syntax element is present in the PPS 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 diff_cu_qp_delta_depth syntax element is not present in the PPS and that cu_qp_delta_abs is not present in the transform unit syntax.

[bookmark: _GoBack]diff_cu_qp_delta_depth specifies the coding tree depth difference between the coding units of minimum coding quad tree depth and coding units of maximum quadcoding tree depth that convey cu_qp_delta_abs and cu_qp_delta_sign_flag. When not present, the value of diff_cu_qp_delta_depth is inferred to be equal to 0.	Comment by zhaoyin (Yin): Difference 1 between method 1 and method 2
If slice_type is equal to I, the value of diff_cu_qp_delta_depth shall be in the range of 0 to log2_ctu_size_minus2 − log2_min_qt_size_intra_slices_minus2 + MaxMttDepth, inclusive.
Otherwise (slice_type is not equal to I), the value of diff_cu_qp_delta_depth shall be in the range of 0 to log2_ctu_size_minus2 − log2_min_qt_size_inter_slices_minus2 + MaxMttDepth, inclusive.

7.3.4.4 Multi-type tree syntax

	multi_type_tree( x0, y0, cbWidth, cbHeight, cqtDepth, mttDepth, depthOffset,  partIdx, treeType ) {
	Descriptor

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

				mtt_split_cu_flag
	ae(v)

			if( cu_qp_delta_enabled_flag  &&  cqtDepth  <=  diff_cu_qp_delta_depth  && 
			mttDepth = = 0 ) {	Comment by zhaoyin (Yin): Difference 2 between method 1 and method 2
	

				IsCuQpDeltaCoded  =  0
	

				CuQpDeltaVal  =  0
	

				CuQgTopLeftX  =  x0
	

				CuQgTopLeftY  =  y0
	

				CuQgWidth  =  cbWidth
	

				CuQgHeight  =  cbHeight
	

			}
	

		if( mtt_split_cu_flag ) {
	

			if( ( allowSplitBtHor  | |  allowSplitTtHor ) && 
			 ( allowSplitBtVer  | |  allowSplitTtVer ) )
	

				mtt_split_cu_vertical_flag
	ae(v)

			if( ( allowSplitBtVer  &&  allowSplitTtVer  &&  mtt_split_cu_vertical_flag ) | | 
			 ( allowSplitBtHor  &&  allowSplitTtHor  &&  !mtt_split_cu_vertical_flag ) ) 
	

				mtt_split_cu_binary_flag
	ae(v)

			if( MttSplitMode[ x0 ][ y0 ][ mttDepth ]  = =  SPLIT_BT_VER ) {
	

				depthOffset  +=  ( x0 + cbWidth  >  pic_width_in_luma_samples ) ? 1 : 0
	

				x1 = x0 + ( cbWidth / 2 )
	

				multi_type_tree( x0, y0, cbWidth / 2, cbHeight,
				 cqtDepth, mttDepth + 1, depthOffset, 0, treeType )
	

				if( x1 < pic_width_in_luma_samples )
	

					multi_type_tree( x1, y0, cbWidth / 2, cbHeightY,
					 cqtDepth, mttDepth + 1, depthOffset, 1, treeType )
	

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

			…
	

		} else
	

			coding_unit( x0, y0, cbWidth, cbHeight, treeType )
	

	}
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