6.4.1 [bookmark: _Ref2803702][bookmark: _Toc2812930][bookmark: _Toc3756780][bookmark: _Ref513208525][bookmark: _Toc534408943]Allowed quad split process
Inputs to this process are:
· a coding block size cbSize,
· a multi-type tree depth mttDepth.
Output of this process is the variable allowSplitQt.
The variable allowSplitQt is derived as follows:
· If one or more of the following conditions are true, allowSplitQt is set equal to FALSE:
· cbSize is less than or equal to MinQtSizeY
–	mttDepth is not equal to 0
· [bookmark: _GoBack]treeType is eqaul to DUAL_TREE_CHROMA and ( cbSize / SubWidthC ) is equal to or less than 4
· Otherwise, allowSplitQt is set equal to TRUE.
6.4.2 Allowed binary split process
Inputs to this process are:
· a binary split mode btSplit, 
· a coding block width cbWidth, 
· a coding block height cbHeight, 
· a location ( x0, y0 ) of the top-left luma sample of the considered coding block relative to the top-left luma sample of the picture, 
· a multi-type tree depth mttDepth, 
· a maximum multi-type tree depth with offset maxMttDepth,
· a maximum binary tree size maxBtSize,
· a partition index partIdx.
Output of this process is the variable allowBtSplit.
Table 6‑2 – Specification of parallelTtSplit and cbSize based on btSplit.
	
	btSplit = = SPLIT_BT_VER
	btSplit = = SPLIT_BT_HOR

	parallelTtSplit
	SPLIT_TT_VER
	SPLIT_TT_HOR

	cbSize
	cbWidth
	cbHeight




The variables parallelTtSplit and cbSize are derived as specified in  Table 6‑2.
The variable allowBtSplit is derived as follows:
· If one or more of the following conditions are true, allowBtSplit is set equal to FALSE:
· cbSize is less than or equal to MinBtSizeY
· cbWidth is greater than maxBtSize
· cbHeight is greater than maxBtSize
· mttDepth is greater than or equal to maxMttDepth
· treeType == DUAL_TREE_CHROMA && ( cbWidth / SubWidthC * cbHeight / SubHeightC ) equal to or less than 16
· Otherwise, if all of the following conditions are true, allowBtSplit is set equal to FALSE
· btSplit is equal to SPLIT_BT_VER
· y0 + cbHeight is greater than pic_height_in_luma_samples
· Otherwise, if all of the following conditions are true, allowBtSplit is set equal to FALSE
· btSplit is equal to SPLIT_BT_VER
· cbHeight is greater than MaxTbSizeY
· x0 + cbWidth is greater than pic_width_in_luma_samples
· Otherwise, if all of the following conditions are true, allowBtSplit is set equal to FALSE
· btSplit is equal to SPLIT_BT_HOR
· cbWidth is greater than MaxTbSizeY
· y0 + cbHeight is greater than pic_height_in_luma_samples
· Otherwise, if all of the following conditions are true, allowBtSplit is set equal to FALSE
· btSplit is equal to SPLIT_BT_HOR
· x0 + cbWidth is greater than pic_width_in_luma_samples
· y0 + cbHeight is less than or equal to pic_height_in_luma_samples
· Otherwise, if all of the following conditions are true, allowBtSplit is set equal to FALSE:
· mttDepth is greater than 0
· partIdx is equal to 1
· MttSplitMode[ x0 ][ y0 ][ mttDepth − 1 ] is equal to parallelTtSplit
· Otherwise if all of the following conditions are true, allowBtSplit is set equal to FALSE
· btSplit is equal to SPLIT_BT_VER
· cbWidth is less than or equal to MaxTbSizeY
· cbHeight is greater than MaxTbSizeY
· Otherwise if all of the following conditions are true, allowBtSplit is set equal to FALSE
· btSplit is equal to SPLIT_BT_HOR
· cbWidth is greater than MaxTbSizeY
· cbHeight is less than or equal to MaxTbSizeY
–	Otherwise, allowBtSplit is set equal to TRUE.

6.4.3 [bookmark: _Toc3756781]Allowed ternary split process
Inputs to this process are:
· a ternary split mode ttSplit,
· a coding block width cbWidth,
· a coding block height cbHeight,
· a location ( x0, y0 ) of the top-left luma sample of the considered coding block relative to the top-left luma sample of the picture,
· a multi-type tree depth mttDepth
· a maximum multi-type tree depth with offset maxMttDepth,
· a maximum ternary tree size maxTtSize.
Output of this process is the variable allowTtSplit.
Table 6‑3 – Specification of cbSize based on ttSplit.
	
	ttSplit = = SPLIT_TT_VER
	ttSplit = = SPLIT_TT_HOR

	cbSize
	cbWidth
	cbHeight


The variable cbSize is derived as specified in Table 6‑3.
The variable allowTtSplit is derived as follows:
· If one or more of the following conditions are true, allowTtSplit is set equal to FALSE:
· cbSize is less than or equal to 2 * MinTtSizeY
· cbWidth is greater than Min( MaxTbSizeY, maxTtSize )
· cbHeight is greater than Min( MaxTbSizeY, maxTtSize )
· mttDepth is greater than or equal to maxMttDepth
· x0 + cbWidth is greater than pic_width_in_luma_samples
· y0 + cbHeight is greater than pic_height_in_luma_samples
· treeType == DUAL_TREE_CHROMA && (cbWidth / SubWidthC * cbHeight / SubHeightC) is equal to or less than 32
–	Otherwise, allowTtSplit is set equal to TRUE.

3.1.1.1 [bookmark: _Ref350100876][bookmark: _Toc415475843][bookmark: _Toc423599118][bookmark: _Toc423601622]Coding unit syntax

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

		if( tile_group_type  !=  I  | |  sps_ibc_enabled_flag ) {
	

			if( treeType != DUAL_TREE_CHROMA )
	

				cu_skip_flag[ x0 ][ y0 ]
	ae(v)

			if( cu_skip_flag[ x0 ][ y0 ] = = 0  &&  tile_group_type  !=  I )
	

				pred_mode_flag
	ae(v)

			if( ( ( tile_group_type = = I  &&  cu_skip_flag[ x0 ][ y0 ] = =0 )  | |
			( tile_group_type != I  &&  CuPredMode[ x0 ][ y0 ] != MODE_INTRA ) ) &&
			sps_ibc_enabled_flag )
	

				pred_mode_ibc_flag
	ae(v)

		}
	

		if( CuPredMode[ x0 ][ y0 ]  = =  MODE_INTRA ) {
	

			if( sps_pcm_enabled_flag  &&
			cbWidth >= MinIpcmCbSizeY  &&  cbWidth <= MaxIpcmCbSizeY &&
			cbHeight >= MinIpcmCbSizeY  &&  cbHeight <= MaxIpcmCbSizeY )
	

				pcm_flag[ x0 ][ y0 ]
	ae(v)

			if( pcm_flag[ x0 ][ y0 ] ) {
	

				while( !byte_aligned( ) )
	

					pcm_alignment_zero_bit
	f(1)

				pcm_sample( cbWidth, cbHeight, treeType)
	

			} else {
	

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

					if( ( y0 % CtbSizeY )  >  0 )
	

						intra_luma_ref_idx[ x0 ][ y0 ]
	ae(v)

					if (intra_luma_ref_idx[ x0 ][ y0 ] = = 0  &&  
					( cbWidth <= MaxTbSizeY  | | cbHeight <= MaxTbSizeY )  &&  
					( cbWidth * cbHeight > MinTbSizeY * MinTbSizeY ))
	

						intra_subpartitions_mode_flag[ x0 ][ y0 ]
	ae(v)

					if( intra_subpartitions_mode_flag[ x0 ][ y0 ] = = 1  &&  
					cbWidth <= MaxTbSizeY  &&  cbHeight <= MaxTbSizeY )
	

						intra_subpartitions_split_flag[ x0 ][ y0 ]
	ae(v)

					if( intra_luma_ref_idx[ x0 ][ y0 ] = = 0  &&  
					intra_subpartitions_mode_flag[ x0 ][ y0 ] = = 0 )
	

						intra_luma_mpm_flag[ x0 ][ y0 ]
	ae(v)

					if( intra_luma_mpm_flag[ x0 ][ y0 ] )
	

						intra_luma_mpm_idx[ x0 ][ y0 ]
	ae(v)

					else
	

						intra_luma_mpm_remainder[ x0 ][ y0 ]
	ae(v)

				}
	

				if( treeType = = SINGLE_TREE  | |  treeType = = DUAL_TREE_CHROMA ) && cbWidth / SubWidthC * cbHeight / SubHeightC > 8)
	

					intra_chroma_pred_mode[ x0 ][ y0 ]
	ae(v)

			}
	

		} else if( treeType != DUAL_TREE_CHROMA ) { /* MODE_INTER or MODE_IBC */
	

			if( cu_skip_flag[ x0 ][ y0 ] = = 0 )
	

				merge_flag[ x0 ][ y0 ]
	ae(v)

			if( merge_flag[ x0 ][ y0 ] ) {
	

				merge_data( x0, y0, cbWidth, cbHeight )
	

			} else if ( CuPredMode[ x0 ][ y0 ]  = =  MODE_IBC ) {
	

				mvd_coding( x0, y0, 0, 0 )
	

				mvp_l0_flag[ x0 ][ y0 ]
	ae(v)

				if( sps_amvr_enabled_flag  &&  
				( MvdL0[ x0 ][ y0 ][ 0 ] != 0  | |  MvdL0[ x0 ][ y0 ][ 1 ] != 0 ) ) {
	

					amvr_precision_flag[ x0 ][ y0 ]
	ae(v)

				}
	

			} else {
	

				if( tile_group_type  = =  B )
	

					inter_pred_idc[ x0 ][ y0 ]
	ae(v)

				if( sps_affine_enabled_flag  &&  cbWidth >= 16  &&  cbHeight >= 16 ) {
	

					inter_affine_flag[ x0 ][ y0 ]
	ae(v)

					if( sps_affine_type_flag  &&  inter_affine_flag[ x0 ][ y0 ] )
	

						cu_affine_type_flag[ x0 ][ y0 ]
	ae(v)

				}
	

				if( inter_pred_idc[ x0 ][ y0 ] = = PRED_BI  &&  !inter_affine_flag[ x0 ][ y0 ]  &&
				 RefIdxSymL0 > −1  &&  RefIdxSymL1 > −1 )
	

					sym_mvd_flag[ x0 ][ y0 ]
	ae(v)

				if( inter_pred_idc[ x0 ][ y0 ]  !=  PRED_L1 ) {
	

					if( NumRefIdxActive[ 0 ] > 1  &&  !sym_mvd_flag[ x0 ][ y0 ] )
	

						ref_idx_l0[ x0 ][ y0 ]
	ae(v)

					mvd_coding( x0, y0, 0, 0 )
	

					if( MotionModelIdc[ x0 ][ y0 ] > 0 )
	

						mvd_coding( x0, y0, 0, 1 )
	

					if(MotionModelIdc[ x0 ][ y0 ] > 1 )
	

						mvd_coding( x0, y0, 0, 2 )
	

					mvp_l0_flag[ x0 ][ y0 ]
	ae(v)

				} else {
	

					MvdL0[ x0 ][ y0 ][ 0 ] = 0
	

					MvdL0[ x0 ][ y0 ][ 1 ] = 0
	

				}
	

				if( inter_pred_idc[ x0 ][ y0 ]  !=  PRED_L0 ) {
	

					if( NumRefIdxActive[ 1 ] > 1  &&  !sym_mvd_flag[ x0 ][ y0 ] )
	

						ref_idx_l1[ x0 ][ y0 ]
	ae(v)

					if( mvd_l1_zero_flag  &&  inter_pred_idc[ x0 ][ y0 ]  = =  PRED_BI ) {
	

						MvdL1[ x0 ][ y0 ][ 0 ] = 0
	

						MvdL1[ x0 ][ y0 ][ 1 ] = 0
	

						MvdCpL1[ x0 ][ y0 ][ 0 ][ 0 ] = 0
	

						MvdCpL1[ x0 ][ y0 ][ 0 ][ 1 ] = 0
	

						MvdCpL1[ x0 ][ y0 ][ 1 ][ 0 ] = 0
	

						MvdCpL1[ x0 ][ y0 ][ 1 ][ 1 ] = 0
	

						MvdCpL1[ x0 ][ y0 ][ 2 ][ 0 ] = 0
	

						MvdCpL1[ x0 ][ y0 ][ 2 ][ 1 ] = 0
	

					} else {
	

						if( sym_mvd_flag[ x0 ][ y0 ] ) {
	

							MvdL1[ x0 ][ y0 ][ 0 ] = −MvdL0[ x0 ][ y0 ][ 0 ]
	

							MvdL1[ x0 ][ y0 ][ 1 ] = −MvdL0[ x0 ][ y0 ][ 1 ]
	

						} else
	

							mvd_coding( x0, y0, 1, 0 )
	

						if( MotionModelIdc[ x0 ][ y0 ] > 0 )
	

							mvd_coding( x0, y0, 1, 1 )
	

						if(MotionModelIdc[ x0 ][ y0 ] > 1 )
	

							mvd_coding( x0, y0, 1, 2 )
	

						mvp_l1_flag[ x0 ][ y0 ]
	ae(v)

					}
	

				} else {
	

					MvdL1[ x0 ][ y0 ][ 0 ] = 0
	

					MvdL1[ x0 ][ y0 ][ 1 ] = 0
	

				}
	

				if( ( sps_amvr_enabled_flag  &&  inter_affine_flag  = =  0  &&
				  ( MvdL0[ x0 ][ y0 ][ 0 ]  != 0  | |  MvdL0[ x0 ][ y0 ][ 1 ] != 0  | |
				    MvdL1[ x0 ][ y0 ][ 0 ]  != 0  | |  MvdL1[ x0 ][ y0 ][ 1 ] != 0 ) )  | |
				 ( sps_affine_amvr_enabled_flag  &&  inter_affine_flag[ x0 ][ y0 ]  = =  1  &&
				  ( MvdCpL0[ x0 ][ y0 ][ 0 ] [ 0 ]  != 0  | |  MvdCpL0[ x0 ][ y0 ][ 0 ] [ 1 ] != 0  | |
				    MvdCpL1[ x0 ][ y0 ][ 0 ] [ 0 ]  != 0  | |  MvdCpL1[ x0 ][ y0 ][ 0 ] [ 1 ] != 0  | |
				    MvdCpL0[ x0 ][ y0 ][ 1 ] [ 0 ]  != 0  | |  MvdCpL0[ x0 ][ y0 ][ 1 ] [ 1 ] != 0  | |
				    MvdCpL1[ x0 ][ y0 ][ 1 ] [ 0 ]  != 0  | |  MvdCpL1[ x0 ][ y0 ][ 1 ] [ 1 ] != 0  | |
				    MvdCpL0[ x0 ][ y0 ][ 2 ] [ 0 ]  != 0  | |  MvdCpL0[ x0 ][ y0 ][ 2 ] [ 1 ] != 0  | |
				    MvdCpL1[ x0 ][ y0 ][ 2 ] [ 0 ]  != 0  | |  MvdCpL1[ x0 ][ y0 ][ 2 ] [ 1 ]  !=  0 ) ) {
	

					amvr_flag[ x0 ][ y0 ]
	ae(v)

					if( amvr_flag[ x0 ][ y0 ] )
	

						amvr_precision_flag[ x0 ][ y0 ]
	ae(v)

				}
	

				if( sps_gbi_enabled_flag  &&  inter_pred_idc[ x0 ][ y0 ]  = =  PRED_BI  &&
				luma_weight_l0_flag[ ref_idx_l0 [ x0 ][ y0 ] ]  = =  0  &&
				luma_weight_l1_flag[ ref_idx_l1 [ x0 ][ y0 ] ]  = =  0  &&
				chroma_weight_l0_flag[ ref_idx_l0 [ x0 ][ y0 ] ]  = =  0  &&
				chroma_weight_l1_flag[ ref_idx_l1 [ x0 ][ y0 ] ]  = =  0  &&
				cbWidth * cbHeight  >=  256 )
	

					gbi_idx[ x0 ][ y0 ]
	ae(v)

			}
	

		}
	

		if( !pcm_flag[ x0 ][ y0 ] ) {
	

			if( CuPredMode[ x0 ][ y0 ]  !=  MODE_INTRA  &&  merge_flag[ x0 ][ y0 ]  = =  0 )
	

				cu_cbf
	ae(v)

			if( cu_cbf ) {
	

				if( CuPredMode[ x0 ][ y0 ]  = =  MODE_INTER  &&  sps_sbt_enabled_flag  && 
				!ciip_flag[ x0 ][ y0 ] ) {
	

					if( cbWidth  <=  MaxSbtSize  &&  cbHeight  <=  MaxSbtSize ) {
	

						allowSbtVerH  =  cbWidth  >=  8
	

						allowSbtVerQ  =  cbWidth  >=  16
	

						allowSbtHorH  =  cbHeight  >=  8
	

						allowSbtHorQ  =  cbHeight  >=  16
	

						if( allowSbtVerH  | |  allowSbtHorH  | |  	allowSbtVerQ  | |  allowSbtHorQ )
	

							cu_sbt_flag
	ae(v)

					}
	

					if( cu_sbt_flag ) {
	

						if( ( allowSbtVerH  | |  allowSbtHorH )  &&  ( allowSbtVerQ  | |  allowSbtHorQ) )
	

							cu_sbt_quad_flag
	ae(v)

						if(  ( cu_sbt_quad_flag  &&  allowSbtVerQ && allowSbtHorQ )  | |  
						 ( !cu_sbt_quad_flag  &&  allowSbtVerH && allowSbtHorH ) )
	

							cu_sbt_horizontal_flag
	ae(v)

						cu_sbt_pos_flag
	ae(v)

					}
	

				}
	

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

			}
	

		}
	

	}
	



3.1.1.2 General tile group header semantics
When present, the value of each of the tile group header syntax elements tile_group_pic_parameter_set_id, tile_group_pic_order_cnt_lsb, and tile_group_temporal_mvp_enabled_flag shall be the same in all tile group headers of a coded picture.
tile_group_pic_parameter_set_id specifies the value of pps_pic_parameter_set_id for the PPS in use. The value of tile_group_pic_parameter_set_id shall be in the range of 0 to 63, inclusive.
It is a requirement of bitstream conformance that the value of TemporalId of the current picture shall be greater than or equal to the value of TemporalId of the PPS that has pps_pic_parameter_set_id equal to tile_group_pic_parameter_set_id.
tile_group_address specifies the tile address of the first tile in the tile group. When not present, the value of tile_group_address is inferred to be equal to 0.
If rect_tile_group_flag is equal to 0, the following applies:
· The tile address is the tile ID as specified by Equation 6‑7.
· The length of tile_group_address is Ceil( Log2 ( NumTilesInPic ) ) bits.
· The value of tile_group_address shall be in the range of 0 to NumTilesInPic − 1, inclusive.
Otherwise (rect_tile_group_flag is equal to 1), the following applies:
· The tile address is the tile group ID of the tile group.
· The length of tile_group_address is signalled_tile_group_id_length_minus1 + 1 bits.
· If signalled_tile_group_id_flag is equal to 0, the value of tile_group_address shall be in the range of 0 to num_tile_groups_in_pic_minus1, inclusive. Otherwise, the value of tile_group_address shall be in the range of 0 to 2( signalled_tile_group_id_length_minus1 + 1 ) − 1, inclusive.
It is a requirement of bitstream conformance that the following constraints apply:
· The value of tile_group_address shall not be equal to the value of tile_group_address of any other coded tile group NAL unit of the same coded picture.
· The tile groups of a picture shall be in increasing order of their tile_group_address values.
· The shapes of the tile groups of a picture shall be such that each tile, when decoded, shall have its entire left boundary and entire top boundary consisting of a picture boundary or consisting of boundaries of previously decoded tile(s).
num_tiles_in_tile_group_minus1, when present, specifies the number of tiles in the tile group minus 1. The value of num_tiles_in_tile_group_minus1 shall be in the range of 0 to NumTilesInPic − 1, inclusive. When not present, the value of num_tiles_in_tile_group_minus1 is inferred to be equal to 0.
The variable NumTilesInCurrTileGroup, which specifies the number of tiles in the current tile group, and TgTileIdx[ i ], which specifies the tile index of the i-th tile in the current tile group, are derived as follows:
if( rect_tile_group_flag ) {
	tileGroupIdx = 0
	while( tile_group_address  !=  rect_tile_group_id[ tileGroupIdx ] )
		tileGroupIdx++
	NumTilesInCurrTileGroup = NumTilesInTileGroup[ tileGroupIdx ]
	tileIdx = top_left_tile_idx[ tileGroupIdx ]
	for( j = 0, tIdx = 0; j < NumTileRowsInTileGroupMinus1[ tileGroupIdx ] + 1;	(7‑35)
					j++, tileIdx  +=  num_tile_columns_minus1 + 1 )
		for( i = 0, currTileIdx = tileIdx; i < NumTileColumnsInTileGroupMinus1[ tileGroupIdx ] + 1;
						i++, currTileIdx++, tIdx++ )
			TgTileIdx[ tIdx ] = currTileIdx
} else {
	NumTilesInCurrTileGroup = num_tiles_in_tile_group_minus1 + 1
	TgTileIdx[ 0 ] = tile_group_address
	for( i = 1; i < NumTilesInCurrTileGroup; i++ )
		TgTileIdx[ i ] = TgTileIdx[ i − 1 ] + 1
}
tile_group_type specifies the coding type of the tile group according to Table 7‑3.
[bookmark: _Ref317098952][bookmark: _Toc415476439][bookmark: _Toc423602480][bookmark: _Toc423602654][bookmark: _Toc501130559][bookmark: _Toc510795484]Table 7‑3 – Name association to tile_group_type
	tile_group_type
	Name of tile_group_type

	0
	B (B tile group)

	1
	P (P tile group)

	2
	I (I tile group)



When nal_unit_type is a value of nal_unit_type in the range of IDR_W_RADL to RSV_IRAP_VCL13, inclusive, i.e., the picture is an IRAP picture, tile_group_type shall be equal to 2.
tile_group_pic_order_cnt_lsb specifies the picture order count modulo MaxPicOrderCntLsb for the current picture. The length of the tile_group_pic_order_cnt_lsb syntax element is log2_max_pic_order_cnt_lsb_minus4 + 4 bits. The value of the tile_group_pic_order_cnt_lsb shall be in the range of 0 to MaxPicOrderCntLsb − 1, inclusive.
ref_pic_list_sps_flag[ i ] equal to 1 specifies that reference picture list i of the current tile group is derived based on one of the ref_pic_list_struct( listIdx, rplsIdx ) syntax structures with listIdx equal to i in the active SPS. ref_pic_list_sps_flag[ i ] equal to 0 specifies that reference picture list i of the current tile group is derived based on the ref_pic_list_struct( listIdx, rplsIdx ) syntax structure with listIdx equal to i that is directly included in the tile group headers of the current picture. When num_ref_pic_lists_in_sps[ i ] is equal to 0, the value of ref_pic_list_sps_flag[ i ] is inferred to be equal to 0. When rpl1_idx_present_flag is equal to 0, the value of ref_pic_list_sps_flag[ 1 ] is inferred to be equal to ref_pic_list_sps_flag[ 0 ].
ref_pic_list_idx[ i ] specifies the index, into the list of the ref_pic_list_struct( listIdx, rplsIdx ) syntax structures with listIdx equal to i included in the active SPS, of the ref_pic_list_struct( listIdx, rplsIdx ) syntax structure with listIdx equal to i that is used for derivation of reference picture list i of the current picture. The syntax element ref_pic_list_idx[ i ] is represented by Ceil( Log2( num_ref_pic_lists_in_sps[ i ] ) ) bits. When not present, the value of ref_pic_list_idx[ i ] is inferred to be equal to 0. The value of ref_pic_list_idx[ i ] shall be in the range of 0 to num_ref_pic_lists_in_sps[ i ] − 1, inclusive. When ref_pic_list_sps_flag[ i ] is equal to 1 and num_ref_pic_lists_in_sps[ i ] is equal to 1, the value of ref_pic_list_idx[ i ] is inferred to be equal to 0. When ref_pic_list_sps_flag[ i ] is equal to 1 and rpl1_idx_present_flag is equal to 0, the value of ref_pic_list_idx[ 1 ] is inferred to be equal to ref_pic_list_idx[ 0 ].
The variable RplsIdx[ i ] is derived as follows:
RplsIdx[ i ] = ref_pic_list_sps_flag[ i ] ? ref_pic_list_idx[ i ] : num_ref_pic_lists_in_sps[ i ]	(7‑36)
delta_poc_msb_present_flag[ i ][ j ] equal to 1 specifies that delta_poc_msb_cycle_lt[ i ][ j ] is present. delta_poc_msb_present_flag[ i ][ j ] equal to 0 specifies that delta_poc_msb_cycle_lt[ i ][ j ] is not present.
Let prevTid0Pic be the previous picture in decoding order that has TemporalId equal to 0 and is not a RASL or RADL picture. [Ed. (YK): Check this sentence after the texts of RASL and RADL pictures are more mature.] Let setOfPrevPocVals be a set consisting of the following:
–	the PicOrderCntVal of prevTid0Pic,
–	the PicOrderCntVal of each picture referred to by entries in RefPicList[ 0 ] and entries in RefPicList[ 1 ] of prevTid0Pic,
–	the PicOrderCntVal of each picture that follows prevTid0Pic in decoding order and precedes the current picture in decoding order.
When there is more than one value in setOfPrevPocVals for which the value modulo MaxPicOrderCntLsb is equal to poc_lsb_lt[ i ][ RplsIdx[ i ] ][ j ], the value of delta_poc_msb_present_flag[ i ][ j ] shall be equal to 1.
delta_poc_msb_cycle_lt[ i ][ j ] specifies the value of the variable FullPocLt[ i ][ j ] as follows:
if( j  = =  0 )
	deltaMsbCycle[ i ][ j ] = delta_poc_msb_cycle_lt[ i ][ j ]
else					(7‑37)
	deltaMsbCycle[ i ][ j ] = delta_poc_msb_cycle_lt[ i ][ j ] + deltaMsbCycle[ i ][ j − 1 ]
FullPocLt[ i ][ RplsIdx[ i ] ][ j ] = PicOrderCntVal − deltaMsbCycle[ i ][ j ] * MaxPicOrderCntLsb  −
		( PicOrderCntVal & ( MaxPicOrderCntLsb − 1 ) ) + poc_lsb_lt[ i ][ RplsIdx[ i ] ][ j ]
The value of delta_poc_msb_cycle_lt[ i ][ j ] shall be in the range of 0 to 2(32 − log2_max_pic_order_cnt_lsb_minus4 − 4 ), inclusive. When not present, the value of delta_poc_msb_cycle_lt[ i ][ j ] is inferred to be equal to 0.
num_ref_idx_active_override_flag equal to 1 specifies that the syntax element num_ref_idx_active_minus1[ 0 ] is present for P and B tile groups and that the syntax element num_ref_idx_active_minus1[ 1 ] is present for B tile groups. num_ref_idx_active_override_flag equal to 0 specifies that the syntax elements num_ref_idx_active_minus1[ 0 ] and num_ref_idx_active_minus1[ 1 ] are not present.
num_ref_idx_active_minus1[ i ] is used for the derivation of the variable NumRefIdxActive[ i ] as specified by Equation 7‑38. The value of num_ref_idx_active_minus1[ i ] shall be in the range of 0 to 14, inclusive.
For i equal to 0 or 1, when the current tile group is a B tile group, num_ref_idx_active_override_flag is equal to 1, and num_ref_idx_active_minus1[ i ] is not present, num_ref_idx_active_minus1[ i ] is inferred to be equal to 0.
When the current tile group is a P tile group, num_ref_idx_active_override_flag is equal to 1, and num_ref_idx_active_minus1[ 0 ] is not present, num_ref_idx_active_minus1[ 0 ] is inferred to be equal to 0.
The variable NumRefIdxActive[ i ] is derived as follows:
[bookmark: Eqn_NumRefIdxActive]for( i = 0; i < 2; i++ ) {
	if( tile_group_type  = =  B  | |  ( tile_group_type  = =  P  &&  i  = = 0 ) ) {
		if( num_ref_idx_active_override_flag  = =  1 )
			NumRefIdxActive[ i ] = num_ref_idx_active_minus1[ i ] + 1	(7‑38)
		else {
			if( num_ref_entries[ i ][ RplsIdx[ i ] ]  >=  num_ref_idx_default_active_minus1[ i ] + 1 )
				NumRefIdxActive[ i ] = num_ref_idx_default_active_minus1[ i ] + 1
			else
				NumRefIdxActive[ i ] = num_ref_entries[ i ][ RplsIdx[ i ] ]
		}
	} else // tile_group_type  = =  I  | |  ( tile_group_type  = =  P  &&  i  = = 1 )
		NumRefIdxActive[ i ] = 0
}
The value of NumRefIdxActive[ i ] − 1 specifies the maximum reference index for reference picture list i that may be used to decode the tile group. When the value of NumRefIdxActive[ i ] is equal to 0, no reference index for reference picture list i may be used to decode the tile group.
The variable CurrPicIsOnlyRef, specifying that the current decoded picture is the only reference picture for the current tile group, is derived as follows:
CurrPicIsOnlyRef = sps_cpr_enabled_flag  &&  ( tile_group_type  = =  P )  &&	(7‑39)
			( num_ref_idx_active_minus1[ 0 ]  = =  0 )
partition_constraints_override_flag equal to 1 specifies that partition constraint parameters are present in the tile group header. partition_constraints_override_flag equal to 0 specifies that partition constraint parameters are not present in the tile group header. When not present, the value of partition_constraints_override_flag is inferred to be equal to 0.
tile_group_log2_diff_min_qt_min_cb_luma specifies the difference between the base 2 logarithm of the minimum size in luma samples of a luma leaf block resulting from quadtree splitting of a CTU and the base 2 logarithm of the minimum coding block size in luma samples for luma CUs in the current tile group. The value of tile_group_log2_diff_min_qt_min_cb_luma shall be in the range of 0 to CtbLog2SizeY − MinCbLog2SizeY, inclusive. When not present, the value of tile_group_log2_diff_min_qt_min_cb_luma is inferred as follows:
· If tile_group_type equal to 2 (I), the value of tile_group_log2_diff_min_qt_min_cb_luma is inferred to be equal to sps_log2_diff_min_qt_min_cb_intra_tile_group_luma 
· Otherwise (tile_group_type equal to 0 (B) or 1 (P)), the value of tile_group_log2_diff_min_qt_min_cb_luma is inferred to be equal to sps_log2_diff_min_qt_min_cb_inter_tile_group.
tile_group_max_mtt_hierarchy_depth_luma specifies the maximum hierarchy depth for coding units resulting from multi-type tree splitting of a quadtree leaf in the current tile group. The value of tile_group_max_mtt_hierarchy_depth_luma shall be in the range of 0 to CtbLog2SizeY − MinCbLog2SizeY, inclusive. When not present, the value of tile_group_max_mtt_hierarchy_depth_luma is inferred as follows:
· If tile_group_type equal to 2 (I), the value of tile_group_max_mtt_hierarchy_depth_luma is inferred to be equal to sps_max_mtt_hierarchy_depth_intra_tile_group_luma 
· Otherwise (tile_group_type equal to 0 (B) or 1 (P)), the value of tile_group_max_mtt_hierarchy_depth_luma is inferred to be equal to sps_max_mtt_hierarchy_depth_inter_tile_group.
tile_group_log2_diff_max_bt_min_qt_luma specifies the difference between the base 2 logarithm of the maximum size (width or height) in luma samples of a luma coding block that can be split using a binary split and the minimum size (width or height) in luma samples of a luma leaf block resulting from quadtree splitting of a CTU in the current tile group. The value of tile_group_log2_diff_max_bt_min_qt_luma shall be in the range of 0 to CtbLog2SizeY − MinQtLog2SizeY, inclusive. When not present, the value of tile_group_log2_diff_max_bt_min_qt_luma is inferred as follows:
· If tile_group_type equal to 2 (I), the value of tile_group_log2_diff_max_bt_min_qt_luma is inferred to be equal to sps_log2_diff_max_bt_min_qt_intra_tile_group_luma 
· Otherwise (tile_group_type equal to 0 (B) or 1 (P)), the value of tile_group_log2_diff_max_bt_min_qt_luma is inferred to be equal to sps_log2_diff_max_bt_min_qt_inter_tile_group.
tile_group_log2_diff_max_tt_min_qt_luma specifies the difference between the base 2 logarithm of the maximum size (width or height) in luma samples of a luma coding block that can be split using a ternary split and the minimum size (width or height) in luma samples of a luma leaf block resulting from quadtree splitting of a CTU in in the current tile group. The value of tile_group_log2_diff_max_tt_min_qt_luma shall be in the range of 0 to CtbLog2SizeY − MinQtLog2SizeY, inclusive. When not present, the value of tile_group_log2_diff_max_tt_min_qt_luma is inferred as follows:
· If tile_group_type equal to 2 (I), the value of tile_group_log2_diff_max_tt_min_qt_luma is inferred to be equal to sps_log2_diff_max_tt_min_qt_intra_tile_group_luma 
· Otherwise (tile_group_type equal to 0 (B) or 1 (P)), the value of tile_group_log2_diff_max_tt_min_qt_luma is inferred to be equal to sps_log2_diff_max_tt_min_qt_inter_tile_group.
tile_group_log2_diff_min_qt_min_cb_chroma specifies the difference between the base 2 logarithm of the minimum size in luma samples of a chroma leaf block resulting from quadtree splitting of a chroma CTU with treeType equal to DUAL_TREE_CHROMA and the base 2 logarithm of the minimum coding block size in luma samples for chroma CUs with treeType equal to DUAL_TREE_CHROMA in the current tile group. The value of tile_group_log2_diff_min_qt_min_cb_chroma shall be in the range of 0 to CtbLog2SizeY − MinCbLog2SizeY, inclusive. When not present, the value of tile_group_log2_diff_min_qt_min_cb_chroma is inferred to be equal to sps_log2_diff_min_qt_min_cb_intra_tile_group_chroma.
tile_group_max_mtt_hierarchy_depth_chroma specifies the maximum hierarchy depth for coding units resulting from multi-type tree splitting of a quadtree leaf with treeType equal to DUAL_TREE_CHROMA in the current tile group. The value of tile_group_max_mtt_hierarchy_depth_chroma shall be in the range of 0 to CtbLog2SizeY − MinCbLog2SizeY, inclusive. When not present, the values of tile_group_max_mtt_hierarchy_depth_chroma is inferred to be equal to sps_max_mtt_hierarchy_depth_intra_tile_groups_chroma.
tile_group_log2_diff_max_bt_min_qt_chroma specifies the difference between the base 2 logarithm of the maximum size (width or height) in luma samples of a chroma coding block that can be split using a binary split and the minimum size (width or height) in luma samples of a chroma leaf block resulting from quadtree splitting of a chroma CTU with treeType equal to DUAL_TREE_CHROMA in the current tile group. The value of tile_group_log2_diff_max_bt_min_qt_chroma shall be in the range of 0 to CtbLog2SizeY − MinQtLog2SizeC, inclusive. When not present, the value of tile_group_log2_diff_max_bt_min_qt_chroma is inferred to be equal to sps_log2_diff_max_bt_min_qt_intra_tile_group_chroma 
tile_group_log2_diff_max_tt_min_qt_chroma specifies the difference between the base 2 logarithm of the maximum size (width or height) in luma samples of a chroma coding block that can be split using a ternary split and the minimum size (width or height) in luma samples of a chroma leaf block resulting from quadtree splitting of a chroma CTU with treeType equal to DUAL_TREE_CHROMA in the current tile group. The value of tile_group_log2_diff_max_tt_min_qt_chroma shall be in the range of 0 to CtbLog2SizeY − MinQtLog2SizeC, inclusive. When not present, the value of tile_group_log2_diff_max_tt_min_qt_chroma is inferred to be equal to sps_log2_diff_max_tt_min_qt_intra_tile_group_chroma 
The variables MinQtLog2SizeY, MinQtLog2SizeC, MinQtSizeY, MinQtSizeC, MaxBtSizeY, MaxBtSizeC, MinBtSizeY, MaxTtSizeY, MaxTtSizeC, MinTtSizeY, MaxMttDepthY and MaxMttDepthC are derived as follows:
MinQtLog2SizeY  =  MinCbLog2SizeY + tile_group_log2_diff_min_qt_min_cb_luma	(7‑40)
MinQtLog2SizeC  =  MinCbLog2SizeY + tile_group_log2_diff_min_qt_min_cb_chroma	(7‑41)
MinQtSizeY  =  1  <<  MinQtLog2SizeY		(7‑42)
MinQtSizeC  =  1  <<  MinQtLog2SizeC	(7‑43)
MaxBtSizeY  =  1  <<  ( MinQtLog2SizeY + tile_group_log2_diff_max_bt_min_qt_luma )	(7‑44)
MaxBtSizeC  =  1  <<  ( MinQtLog2SizeC + tile_group_log2_diff_max_bt_min_qt_chroma )	(7‑45)
MinBtSizeY  =  1  <<  MinCbLog2SizeY		(7‑46)
MaxTtSizeY  =  1  <<  ( MinQtLog2SizeY + tile_group_log2_diff_max_tt_min_qt_luma )	(7‑47)
MaxTtSizeC  =  1  <<  ( MinQtLog2SizeC + tile_group_log2_diff_max_tt_min_qt_chroma )	(7‑48)
MinTtSizeY  =  1  <<  MinCbLog2SizeY		(7‑49)
MaxMttDepthY  =  tile_group_max_mtt_hierarchy_depth_luma	(7‑50)
MaxMttDepthC  =  tile_group_max_mtt_hierarchy_depth_chroma	(7‑51)

3.1.2 [bookmark: _Toc3756815]Derivation process for chroma intra prediction mode
Input to this process are:
· a luma location ( xCb, yCb ) specifying the top-left sample of the current chroma coding block relative to the top‑left luma sample of the current picture,
· a variable cbWidth specifying the width of the current coding block in luma samples,
· a variable cbHeight specifying the height of the current coding block in luma samples.
In this process, the chroma intra prediction mode IntraPredModeC[ xCb ][ yCb ] is derived.
If cbWidth / SubWidthC * cbHeight / SubHeightC is less than or equal to 8,
	The chroma intra prediction mode IntraPredModeC[ xCb ][ yCb ] is set equal to INTRA_DC
Otherwise (cbWidth / SubWidthC + cbHeight / SubHeightC is more than than 8 ), tThe chroma intra prediction mode IntraPredModeC[ xCb ][ yCb ] is derived using intra_chroma_pred_mode[ xCb ][ yCb ] and IntraPredModeY[ xCb + cbWidth / 2 ][ yCb + cbHeight / 2 ] as specified in Table 8‑2 and Table 8‑3.
Table 8‑2 – Specification of IntraPredModeC[ xCb ][ yCb ] depending on intra_chroma_pred_mode[ xCb ][ yCb ] and IntraPredModeY[ xCb + cbWidth / 2 ][ yCb + cbHeight / 2 ] when sps_cclm_enabled_flag is equal to 0
	intra_chroma_pred_mode[ xCb ][ yCb ]
	IntraPredModeY[ xCb + cbWidth / 2 ][ yCb + cbHeight / 2 ]

	
	0
	50
	18
	1
	X ( 0  <=  X  <=  66 )

	0
	66
	0
	0
	0
	0

	1
	50
	66
	50
	50
	50

	2
	18
	18
	66
	18
	18

	3
	1
	1
	1
	66
	1

	4
	0
	50
	18
	1
	X



Table 8‑3 – Specification of IntraPredModeC[ xCb ][ yCb ] depending on intra_chroma_pred_mode[ xCb ][ yCb ] and IntraPredModeY[ xCb + cbWidth / 2 ][ yCb + cbHeight / 2 ] when sps_cclm_enabled_flag is equal to 1
	intra_chroma_pred_mode[ xCb ][ yCb ]
	IntraPredModeY[ xCb + cbWidth / 2 ][ yCb + cbHeight / 2 ]

	
	0
	50
	18
	1
	X ( 0  <=  X  <=  66 )

	0
	66
	0
	0
	0
	0

	1
	50
	66
	50
	50
	50

	2
	18
	18
	66
	18
	18

	3
	1
	1
	1
	66
	1

	4
	81
	81
	81
	81
	81

	5
	82
	82
	82
	82
	82

	6
	83
	83
	83
	83
	83

	7
	0
	50
	18
	1
	X






