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Abstract
This contribution proposes two aspects to reportedly improve the signalling of Chroma deblocking control parameters. The first aspect removes the signalling of Chroma deblocking control parameters for Monochrome sequences. Therefore in the PPS, the Chroma deblocking parameters, namely the syntax elements pps_cb_beta_offset_div2, pps_cb_tc_offset_div2, pps_cr_beta_offset_div2 and pps_cr_tc_offset_div2 are conditionally signalled based on the syntax element pps_chroma_tool_offsets_present_flag. In the picture header (PH) and slice header (SH), the syntax elements ph_cb_beta_offset_div2, ph_cb_tc_offset_div2, ph_cr_beta_offset_div2, ph_cr_tc_offset_div2, slice_cb_beta_offset_div2, slice_cb_tc_offset_div2, slice_cr_beta_offset_div2 and slice_cr_tc_offset_div2 are conditionally signalled based on the ChromaArrayType. 
[bookmark: _GoBack]The second aspects reportedly reduces the parsing overhead of Chroma deblocking control parameters by introducing new flags namely pps_chroma_offsets_same_as_luma, ph_chroma_offsets_same_as_luma, slice_chroma_offsets_same_as_luma in the PPS, PH and SH respectively. When these syntax elements are true, the Chroma Cb, Cr Beta and Tc offsets are not signalled anymore and they share the same values as the Luma Beta and Tc offsets.
Introduction 
Separate Chroma deblocking control parameters (Tc and Beta offsets) was introduced in the VVC draft [1] to offer flexible deblocking of Chroma components. The syntax of these syntax elements in the PPS, Picture header and Slice header (marked in grey color) are as given below. 
PPS (Picture parameter set RBSP syntax)
	….
	

		pps_chroma_tool_offsets_present_flag
	u(1)

		if( pps_chroma_tool_offsets_present_flag ) {
	

			pps_cb_qp_offset
	se(v)

			pps_cr_qp_offset
	se(v)

			pps_joint_cbcr_qp_offset_present_flag
	u(1)

			if( pps_joint_cbcr_qp_offset_present_flag )
	

				pps_joint_cbcr_qp_offset_value
	se(v)

			pps_slice_chroma_qp_offsets_present_flag
	u(1)

			pps_cu_chroma_qp_offset_list_enabled_flag
	u(1)

		}
	

		if( pps_cu_chroma_qp_offset_list_enabled_flag ) {
	

			chroma_qp_offset_list_len_minus1
	ue(v)

			for( i = 0; i  <=  chroma_qp_offset_list_len_minus1; i++ ) {
	

				cb_qp_offset_list[ i ]
	se(v)

				cr_qp_offset_list[ i ]
	se(v)

				if( pps_joint_cbcr_qp_offset_present_flag )
	

					joint_cbcr_qp_offset_list[ i ]
	se(v)

			}
	

		}
	

		pps_weighted_pred_flag
	u(1)

		pps_weighted_bipred_flag
	u(1)

		deblocking_filter_control_present_flag
	u(1)

		if( deblocking_filter_control_present_flag ) {
	

			deblocking_filter_override_enabled_flag
	u(1)

			pps_deblocking_filter_disabled_flag
	u(1)

			if( !pps_deblocking_filter_disabled_flag ) {
	

				pps_beta_offset_div2
	se(v)

				pps_tc_offset_div2
	se(v)

				pps_cb_beta_offset_div2
	se(v)

				pps_cb_tc_offset_div2
	se(v)

				pps_cr_beta_offset_div2
	se(v)

				pps_cr_tc_offset_div2
	se(v)

			}
	

		}
	

		rpl_info_in_ph_flag
	u(1)

		if( deblocking_filter_override_enabled_flag )
	

			dbf_info_in_ph_flag
	u(1)

		sao_info_in_ph_flag
	u(1)

		alf_info_in_ph_flag
	u(1)

	….
	



Picture header
	….
	

		if( deblocking_filter_override_enabled_flag  &&  dbf_info_in_ph_flag ) {
	

			ph_deblocking_filter_override_flag
	u(1)

			if( ph_deblocking_filter_override_flag ) {
	

				ph_deblocking_filter_disabled_flag
	u(1)

				if( !ph_deblocking_filter_disabled_flag ) {
	

					ph_beta_offset_div2
	se(v)

					ph_tc_offset_div2
	se(v)

					ph_cb_beta_offset_div2
	se(v)

					ph_cb_tc_offset_div2
	se(v)

					ph_cr_beta_offset_div2
	se(v)

					ph_cr_tc_offset_div2
	se(v)

				}
	

			}
	

		}
	

	…
	



Slice header syntax:
	……
	

		if( deblocking_filter_override_enabled_flag  &&  !dbf_info_in_ph_flag )
	

			slice_deblocking_filter_override_flag
	u(1)

		if( slice_deblocking_filter_override_flag ) {
	

			slice_deblocking_filter_disabled_flag
	u(1)

			if( !slice_deblocking_filter_disabled_flag ) {
	

				slice_beta_offset_div2
	se(v)

				slice_tc_offset_div2
	se(v)

				slice_cb_beta_offset_div2
	se(v)

				slice_cb_tc_offset_div2
	se(v)

				slice_cr_beta_offset_div2
	se(v)

				slice_cr_tc_offset_div2
	se(v)

			}
	

		}
	

	……
	


As shown in the tables above, the syntax elements pps_cb_beta_offset_div2, pps_cb_tc_offset_div2, pps_cr_beta_offset_div2, pps_cr_tc_offset_div2 (PPS), ph_cb_beta_offset_div2, ph_cb_tc_offset_div2, ph_cr_beta_offset_div2, ph_cr_tc_offset_div2 (PH), slice_cb_beta_offset_div2, slice_cb_tc_offset_div2, slice_cr_beta_offset_div2 and slice_cr_tc_offset_div2 (SH) are signalled even though the sequence is a monochrome sequence. Moreover the above syntax elements are always signalled even if their values are exactly the same as that of the Luma component.  
Proposed method
Aspect1
The Chroma deblocking control parameters are not signalled when the sequence is a monochrome sequence. Therefore in PPS the signalling of the deblocking control parameters are conditionally signalled based on the pre-existing syntax element pps_chroma_tool_offsets_present_flag, and in the PH and SH they are conditionally signalled based on the ChromaArrayType. 
The modified syntax (highlihted in yellow) is as follows:
PPS

	…..
	

		pps_chroma_tool_offsets_present_flag
	u(1)

		if( pps_chroma_tool_offsets_present_flag ) {
	

			pps_cb_qp_offset
	se(v)

			pps_cr_qp_offset
	se(v)

			pps_joint_cbcr_qp_offset_present_flag
	u(1)

			if( pps_joint_cbcr_qp_offset_present_flag )
	

				pps_joint_cbcr_qp_offset_value
	se(v)

			pps_slice_chroma_qp_offsets_present_flag
	u(1)

			pps_cu_chroma_qp_offset_list_enabled_flag
	u(1)

		}
	

		if( pps_cu_chroma_qp_offset_list_enabled_flag ) {
	

			chroma_qp_offset_list_len_minus1
	ue(v)

			for( i = 0; i  <=  chroma_qp_offset_list_len_minus1; i++ ) {
	

				cb_qp_offset_list[ i ]
	se(v)

				cr_qp_offset_list[ i ]
	se(v)

				if( pps_joint_cbcr_qp_offset_present_flag )
	

					joint_cbcr_qp_offset_list[ i ]
	se(v)

			}
	

		}
	

		pps_weighted_pred_flag
	u(1)

		pps_weighted_bipred_flag
	u(1)

		deblocking_filter_control_present_flag
	u(1)

		if( deblocking_filter_control_present_flag ) {
	

			deblocking_filter_override_enabled_flag
	u(1)

			pps_deblocking_filter_disabled_flag
	u(1)

			if( !pps_deblocking_filter_disabled_flag ) {
	

				pps_beta_offset_div2
	se(v)

				pps_tc_offset_div2
	se(v)

				if( pps_chroma_tool_offsets_present_flag ) {
	

					pps_cb_beta_offset_div2
	se(v)

					pps_cb_tc_offset_div2
	se(v)

					pps_cr_beta_offset_div2
	se(v)

					pps_cr_tc_offset_div2
	se(v)

				}
	

			}
	

		}
	

		rpl_info_in_ph_flag
	u(1)

		if( deblocking_filter_override_enabled_flag )
	

			dbf_info_in_ph_flag
	u(1)

		sao_info_in_ph_flag
	u(1)

		alf_info_in_ph_flag
	u(1)

	…..
	



Picture Header

	….
	

		if( deblocking_filter_override_enabled_flag  &&  dbf_info_in_ph_flag ) {
	

			ph_deblocking_filter_override_flag
	u(1)

			if( ph_deblocking_filter_override_flag ) {
	

				ph_deblocking_filter_disabled_flag
	u(1)

				if( !ph_deblocking_filter_disabled_flag ) {
	

					ph_beta_offset_div2
	se(v)

					ph_tc_offset_div2
	se(v)

					if( ChromaArrayType  !=  0 ) {
	

						ph_cb_beta_offset_div2
	se(v)

						ph_cb_tc_offset_div2
	se(v)

						ph_cr_beta_offset_div2
	se(v)

						ph_cr_tc_offset_div2
	se(v)

					}
	

				}
	

			}
	

		}
	

	….
	


Slice Header

	….
	

		if( deblocking_filter_override_enabled_flag  &&  !dbf_info_in_ph_flag )
	

			slice_deblocking_filter_override_flag
	u(1)

		if( slice_deblocking_filter_override_flag ) {
	

			slice_deblocking_filter_disabled_flag
	u(1)

			if( !slice_deblocking_filter_disabled_flag ) {
	

				slice_beta_offset_div2
	se(v)

				slice_tc_offset_div2
	se(v)

				if( ChromaArrayType  !=  0 ) {
	

					slice_cb_beta_offset_div2
	se(v)

					slice_cb_tc_offset_div2
	se(v)

					slice_cr_beta_offset_div2
	se(v)

					slice_cr_tc_offset_div2
	se(v)

				}
	

			}
	

		}
	

	…..
	


Aspect2
New flags namely pps_chroma_offsets_same_as_luma, ph_chroma_offsets_same_as_luma, slice_chroma_offsets_same_as_luma are introduced in the PPS, PH and SH respectively. When these flags are true, the Chroma Cb, Cr Beta and Tc offsets are not signalled any more and they share the same values as the Luma Beta and Tc offsets. This reportedly reduces the parsing overhead when both Luma and Chroma components share the same Beta and Tc offsets. 
The modified syntax is as follows:
PPS:
	….
	

		deblocking_filter_control_present_flag
	u(1)

		if( deblocking_filter_control_present_flag ) {
	

			deblocking_filter_override_enabled_flag
	u(1)

			pps_deblocking_filter_disabled_flag
	u(1)

			if( !pps_deblocking_filter_disabled_flag ) {
	

				pps_beta_offset_div2
	se(v)

				pps_tc_offset_div2
	se(v)

				pps_chroma_offsets_same_as_luma
	u(1)

				if( ! pps_chroma_offsets_same_as_luma ) {
	

					pps_cb_beta_offset_div2
	se(v)

					pps_cb_tc_offset_div2
	se(v)

					pps_cr_beta_offset_div2
	se(v)

					pps_cr_tc_offset_div2
	se(v)

				}
	

			}
	

		}
	

	….
	


Picture header
	…..
	

		if( deblocking_filter_override_enabled_flag  &&  dbf_info_in_ph_flag ) {
	

			ph_deblocking_filter_override_flag
	u(1)

			if( ph_deblocking_filter_override_flag ) {
	

				ph_deblocking_filter_disabled_flag
	u(1)

				if( !ph_deblocking_filter_disabled_flag ) {
	

					ph_beta_offset_div2
	se(v)

					ph_tc_offset_div2
	se(v)

					ph_chroma_offsets_same_as_luma
	u(1)

					if( ! ph_chroma_offsets_same_as_luma ) {
	

						ph_cb_beta_offset_div2
	se(v)

						ph_cb_tc_offset_div2
	se(v)

						ph_cr_beta_offset_div2
	se(v)

						ph_cr_tc_offset_div2
	se(v)

					}
	

				}
	

			}
	

		}
	

	….
	


Slice header
	……
	

		if( deblocking_filter_override_enabled_flag  &&  !dbf_info_in_ph_flag )
	

			slice_deblocking_filter_override_flag
	u(1)

		if( slice_deblocking_filter_override_flag ) {
	

			slice_deblocking_filter_disabled_flag
	u(1)

			if( !slice_deblocking_filter_disabled_flag ) {
	

				slice_beta_offset_div2
	se(v)

				slice_tc_offset_div2
	se(v)

				slice_chroma_offsets_same_as_luma
	u(1)

				if( ! slice_chroma_offsets_same_as_luma ) {
	

					slice_cb_beta_offset_div2
	se(v)

					slice_cb_tc_offset_div2
	se(v)

					slice_cr_beta_offset_div2
	se(v)

					slice_cr_tc_offset_div2
	se(v)

				}
	

			}
	

		}
	

	…..
	


The semantics of the newly introduced syntax elements are as follows:
pps_chroma_offsets_same_as_luma equal to 1 specifies that the syntax elements pps_cb_beta_offset_div2, pps_cb_tc_offset_div2, pps_cr_beta_offset_div2, pps_cr_tc_offset_div2  are not present and the following applies:
–	The values of pps_cb_beta_offset_div2 and pps_cr_beta_offset_div2 are inferred to be equal to pps_beta_offset_div2 
–	The values of pps_cb_tc_offset_div2 and pps_cr_tc_offset_div2  are inferred to be equal to pps_tc_offset_div2  
When not present, the value of pps_chroma_offsets_same_as_luma is inferred to be equal to 0.
ph_chroma_offsets_same_as_luma equal to 1 specifies that the syntax elements ph_cb_beta_offset_div2, ph_cb_tc_offset_div2, ph_cr_beta_offset_div2, ph_cr_tc_offset_div2  are not present and the following applies:
–	The values of ph_cb_beta_offset_div2 and ph_cr_beta_offset_div2 are inferred to be equal to ph_beta_offset_div2 
–	The values of ph_cb_tc_offset_div2 and ph_cr_tc_offset_div2  are inferred to be equal to ph_tc_offset_div2  
When not present, the value of ph_chroma_offsets_same_as_luma is inferred to be equal to 0.
slice_chroma_offsets_same_as_luma equal to 1 specifies that the syntax elements slice_cb_beta_offset_div2, slice_cb_tc_offset_div2, slice_cr_beta_offset_div2, slice_cr_tc_offset_div2  are not present and the following applies:
–	The values of slice_cb_beta_offset_div2 and slice_cr_beta_offset_div2 are inferred to be equal to slice_beta_offset_div2
–	The values of slice_cb_tc_offset_div2 and slice_cr_tc_offset_div2  are inferred to be equal to slice_cr_tc_offset_div2  
When not present, the value of slice_chroma_offsets_same_as_luma is inferred to be equal to 0.
Combination of Aspect1 and Aspect2
The combined syntax of aspect1 and aspect2 is as follows:
PPS:
	….
	

		deblocking_filter_control_present_flag
	u(1)

		if( deblocking_filter_control_present_flag ) {
	

			deblocking_filter_override_enabled_flag
	u(1)

			pps_deblocking_filter_disabled_flag
	u(1)

			if( !pps_deblocking_filter_disabled_flag ) {
	

				pps_beta_offset_div2
	se(v)

				pps_tc_offset_div2
	se(v)

				if( pps_chroma_tool_offsets_present_flag ) {
	

					pps_chroma_offsets_same_as_luma
	u(1)

					if( ! pps_chroma_offsets_same_as_luma ) {
	

						pps_cb_beta_offset_div2
	se(v)

						pps_cb_tc_offset_div2
	se(v)

						pps_cr_beta_offset_div2
	se(v)

						pps_cr_tc_offset_div2
	se(v)

					}
	

				}
	

			}
	

		}
	

	….
	


Picture header
	…..
	

		if( deblocking_filter_override_enabled_flag  &&  dbf_info_in_ph_flag ) {
	

			ph_deblocking_filter_override_flag
	u(1)

			if( ph_deblocking_filter_override_flag ) {
	

				ph_deblocking_filter_disabled_flag
	u(1)

				if( !ph_deblocking_filter_disabled_flag ) {
	

					ph_beta_offset_div2
	se(v)

					ph_tc_offset_div2
	se(v)

					if( ChromaArrayType  !=  0 ) {
	

						ph_chroma_offsets_same_as_luma
	u(1)

						if( ! ph_chroma_offsets_same_as_luma ) {
	

							ph_cb_beta_offset_div2
	se(v)

							ph_cb_tc_offset_div2
	se(v)

							ph_cr_beta_offset_div2
	se(v)

							ph_cr_tc_offset_div2
	se(v)

						}
	

					}
	

				}
	

			}
	

		}
	

	….
	


Slice header
	……
	

		if( deblocking_filter_override_enabled_flag  &&  !dbf_info_in_ph_flag )
	

			slice_deblocking_filter_override_flag
	u(1)

		if( slice_deblocking_filter_override_flag ) {
	

			slice_deblocking_filter_disabled_flag
	u(1)

			if( !slice_deblocking_filter_disabled_flag ) {
	

				slice_beta_offset_div2
	se(v)

				slice_tc_offset_div2
	se(v)

				if( ChromaArrayType  !=  0 ) {
	

					slice_chroma_offsets_same_as_luma
	u(1)

					if( ! slice_chroma_offsets_same_as_luma ) {
	

						slice_cb_beta_offset_div2
	se(v)

						slice_cb_tc_offset_div2
	se(v)

						slice_cr_beta_offset_div2
	se(v)

						slice_cr_tc_offset_div2
	se(v)

					}
	

				}
	

			}
	

		}
	

	…..
	


Conclusion
The current contribution proposes two aspects to improve the Chroma deblocking control parameter signalling. The first aspect avoids signalling of Chroma deblocking control parameters for monochrome sequences. The second aspect reduces the parsing overhead by not signaling the Chroma deblocking control parameters when they are the same as Luma deblocking control parameters. 
It is suggested to adopt the proposed modifications to the next version of VVC draft.
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