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Abstract
In the latest VVC WD, parameters (beta_offset_div2, tc_offset_div2) for deblocking filter are signaled for each component in PPS, Picture Header and Slice Header. In monochrome coding, those parameters for chroma deblocking filter are still signaled and can take any value in the valid range, which are obviously redundant:
· {pps, ph, slice}_{cb, cr}_beta_offset_div2
· {pps, ph, slice}_{cb, cr}_tc_offset_div2
This contribution proposes two options to resolve the above issue:
Option#1: Apply semantic constraints that beta_offset_div2 and tc_offset_div2 for chroma deblocking filter in PPS, Picture Header and Slice Header shall be equal to 0 when chromaArrayType is equal to 0
[bookmark: _GoBack]Option#2: Apply semantic constraints that beta_offset_div2 and tc_offset_div2 for chroma deblocking filter in PPS shall be equal to 0 when chromaArrayType is equal to 0, and omit signaling of beta_offset_div2 and tc_offset_div2 for chroma deblocking filter in Picture Header and Slice Header when chromaArrayType is equal to 0
It is asserted that either of the proposed methods can avoid redundant signaling of chroma deblocking filter parameters in monochrome coding.

Introduction
In the latest VVC WD [1], parameters (beta_offset_div2, tc_offset_div2) for deblocking filter are signaled for each component in PPS, Picture Header (PH), and Slice Header (SH). In monochrome coding, those parameters for chroma deblocking filter are still signaled and can take any value in the valid range, which are obviously redundant:
· {pps, ph, slice}_{cb, cr}_beta_offset_div2
· {pps, ph, slice}_{cb, cr}_tc_offset_div2

	pic_parameter_set_rbsp( ) {
	Descriptor

	…
	

		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)

			}
	

		}
	

	…
	



	picture_header_structure( ) {
	Descriptor

	…
	

		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( ) {
	Descriptor

	…
	

		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)

			}
	

		}
	

	…
	



Proposal
To resolve the above issue, this contribution proposes two options:
Option#1: 
· Apply semantic constraints that beta_offset_div2 and tc_offset_div2 for chroma deblocking filter in PPS, Picture Header and Slice Header shall be equal to 0 when chromaArrayType is equal to 0
Option#2: 
· Apply semantic constraints that beta_offset_div2 and tc_offset_div2 for chroma deblocking filter in PPS shall be equal to 0 when chromaArrayType is equal to 0
· Omit signaling of beta_offset_div2 and tc_offset_div2 for chroma deblocking filter in PH/SH when chromaArrayType is equal to 0

It is asserted that either of the proposed methods can avoid redundant beta_offset_div2 and tc_offset_div2 signaling for chroma deblocking filter in monochrome coding.
Authors prefer Option#1 since it has no syntax table changes and less impacts to the reference software.

Spec changes for Option#1 over JVET-Q2001vE:
…
pps_cb_beta_offset_div2 and pps_cb_tc_offset_div2 specify the default deblocking parameter offsets for β and tC (divided by 2) that are applied to the Cb component for slices referring to the PPS, unless the default deblocking parameter offsets are overridden by the deblocking parameter offsets present in the picture headers or the slice headers of the slices referring to the PPS. The values of pps_cb_beta_offset_div2 and pps_cb_tc_offset_div2 shall both be in the range of −12 to 12, inclusive. When not present, the values of pps_cb_beta_offset_div2 and pps_cb_tc_offset_div2 are both inferred to be equal to 0. It is a requirement of bitstream conformance that pps_cb_beta_offset_div2 and pps_cb_tc_offset_div2 shall be equal to 0 when ChromaArrayType is equal to 0.
pps_cr_beta_offset_div2 and pps_cr_tc_offset_div2 specify the default deblocking parameter offsets for β and tC (divided by 2) that are applied to the Cr component for slices referring to the PPS, unless the default deblocking parameter offsets are overridden by the deblocking parameter offsets present in the picture headers or the slice headers of the slices referring to the PPS. The values of pps_cr_beta_offset_div2 and pps_cr_tc_offset_div2 shall both be in the range of −12 to 12, inclusive. When not present, the values of pps_cr_beta_offset_div2 and pps_cr_tc_offset_div2 are both inferred to be equal to 0. It is a requirement of bitstream conformance that pps_cr_beta_offset_div2 and pps_cr_tc_offset_div2 shall be equal to 0 when ChromaArrayType is equal to 0.
…
ph_cb_beta_offset_div2 and ph_cb_tc_offset_div2 specify the deblocking parameter offsets for β and tC (divided by 2) that are applied to the Cb component for the slices associated with the PH. The values of ph_cb_beta_offset_div2 and ph_cb_tc_offset_div2 shall both be in the range of −12 to 12, inclusive. When not present, the values of ph_cb_beta_offset_div2 and ph_cb_tc_offset_div2 are inferred to be equal to pps_cb_beta_offset_div2 and pps_cb_tc_offset_div2, respectively. It is a requirement of bitstream conformance that ph_cb_beta_offset_div2 and ph_cb_tc_offset_div2 shall be equal to 0 when ChromaArrayType is equal to 0.
ph_cr_beta_offset_div2 and ph_cr_tc_offset_div2 specify the deblocking parameter offsets for β and tC (divided by 2) that are applied to the Cr component for the slices associated with the PH. The values of ph_cr_beta_offset_div2 and ph_cr_tc_offset_div2 shall both be in the range of −12 to 12, inclusive. When not present, the values of ph_cr_beta_offset_div2 and ph_cr_tc_offset_div2 are inferred to be equal to pps_cr_beta_offset_div2 and pps_cr_tc_offset_div2, respectively. It is a requirement of bitstream conformance that ph_cr_beta_offset_div2 and ph_cr_tc_offset_div2 shall be equal to 0 when ChromaArrayType is equal to 0.
…
slice_cb_beta_offset_div2 and slice_cb_tc_offset_div2 specify the deblocking parameter offsets for β and tC (divided by 2) that are applied to the Cb component for the current slice. The values of slice_cb_beta_offset_div2 and slice_cb_tc_offset_div2 shall both be in the range of −12 to 12, inclusive. When not present, the values of slice_cb_beta_offset_div2 and slice_cb_tc_offset_div2 are inferred to be equal to ph_cb_beta_offset_div2 and ph_cb_tc_offset_div2, respectively. It is a requirement of bitstream conformance that slice_cb_beta_offset_div2 and slice_cb_tc_offset_div2 shall be equal to 0 when ChromaArrayType is equal to 0.
slice_cb_beta_offset_div2 and slice_cb_tc_offset_div2 specify the deblocking parameter offsets for β and tC (divided by 2) that are applied to the Cr component for the current slice. The values of slice_cr_beta_offset_div2 and slice_cr_tc_offset_div2 shall both be in the range of −12 to 12, inclusive. When not present, the values of slice_cr_beta_offset_div2 and slice_cr_tc_offset_div2 are inferred to be equal to ph_cr_beta_offset_div2 and ph_cr_tc_offset_div2, respectively. It is a requirement of bitstream conformance that slice_cr_beta_offset_div2 and slice_cr_tc_offset_div2 shall be equal to 0 when ChromaArrayType is equal to 0.
…

Spec changes for Option#2 over JVET-Q2001vE:

	pic_parameter_set_rbsp( ) {
	Descriptor

	…
	

		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)

			}
	

		}
	

	…
	



pps_beta_offset_div2 and pps_tc_offset_div2 specify the default deblocking parameter offsets for β and tC (divided by 2) that are applied to the luma component for slices referring to the PPS, unless the default deblocking parameter offsets are overridden by the deblocking parameter offsets present in the picture headers or the slice headers of the slices referring to the PPS. The values of pps_beta_offset_div2 and pps_tc_offset_div2 shall both be in the range of −12 to 12, inclusive. When not present, the values of pps_beta_offset_div2 and pps_tc_offset_div2 are both inferred to be equal to 0.
pps_cb_beta_offset_div2 and pps_cb_tc_offset_div2 specify the default deblocking parameter offsets for β and tC (divided by 2) that are applied to the Cb component for slices referring to the PPS, unless the default deblocking parameter offsets are overridden by the deblocking parameter offsets present in the picture headers or the slice headers of the slices referring to the PPS. The values of pps_cb_beta_offset_div2 and pps_cb_tc_offset_div2 shall both be in the range of −12 to 12, inclusive. When not present, the values of pps_cb_beta_offset_div2 and pps_cb_tc_offset_div2 are both inferred to be equal to 0. It is a requirement of bitstream conformance that pps_cb_beta_offset_div2 and pps_cb_tc_offset_div2 shall be equal to 0 when ChromaArrayType is equal to 0.
pps_cr_beta_offset_div2 and pps_cr_tc_offset_div2 specify the default deblocking parameter offsets for β and tC (divided by 2) that are applied to the Cr component for slices referring to the PPS, unless the default deblocking parameter offsets are overridden by the deblocking parameter offsets present in the picture headers or the slice headers of the slices referring to the PPS. The values of pps_cr_beta_offset_div2 and pps_cr_tc_offset_div2 shall both be in the range of −12 to 12, inclusive. When not present, the values of pps_cr_beta_offset_div2 and pps_cr_tc_offset_div2 are both inferred to be equal to 0. It is a requirement of bitstream conformance that pps_cr_beta_offset_div2 and pps_cr_tc_offset_div2 shall be equal to 0 when ChromaArrayType is equal to 0.

	picture_header_structure( ) {
	Descriptor

	…
	

		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)

	        }
	

				}
	

			}
	

		}
	

	…
	



ph_beta_offset_div2 and ph_tc_offset_div2 specify the deblocking parameter offsets for β and tC (divided by 2) that are applied to the luma component for the slices associated with the PH. The values of ph_beta_offset_div2 and ph_tc_offset_div2 shall both be in the range of −12 to 12, inclusive. When not present, the values of ph_beta_offset_div2 and ph_tc_offset_div2 are inferred to be equal to pps_beta_offset_div2 and pps_tc_offset_div2, respectively.
ph_cb_beta_offset_div2 and ph_cb_tc_offset_div2 specify the deblocking parameter offsets for β and tC (divided by 2) that are applied to the Cb component for the slices associated with the PH. The values of ph_cb_beta_offset_div2 and ph_cb_tc_offset_div2 shall both be in the range of −12 to 12, inclusive. When not present, the values of ph_cb_beta_offset_div2 and ph_cb_tc_offset_div2 are inferred to be equal to pps_cb_beta_offset_div2 and pps_cb_tc_offset_div2, respectively.
ph_cr_beta_offset_div2 and ph_cr_tc_offset_div2 specify the deblocking parameter offsets for β and tC (divided by 2) that are applied to the Cr component for the slices associated with the PH. The values of ph_cr_beta_offset_div2 and ph_cr_tc_offset_div2 shall both be in the range of −12 to 12, inclusive. When not present, the values of ph_cr_beta_offset_div2 and ph_cr_tc_offset_div2 are inferred to be equal to pps_cr_beta_offset_div2 and pps_cr_tc_offset_div2, respectively.


	slice_header( ) {
	Descriptor

	…
	

		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)

	      }
	

			}
	

		}
	

	…
	



slice_beta_offset_div2 and slice_tc_offset_div2 specify the deblocking parameter offsets for β and tC (divided by 2) that are applied to the luma component for the current slice. The values of slice_beta_offset_div2 and slice_tc_offset_div2 shall both be in the range of −12 to 12, inclusive. When not present, the values of slice_beta_offset_div2 and slice_tc_offset_div2 are inferred to be equal to ph_beta_offset_div2 and ph_tc_offset_div2, respectively.
slice_cb_beta_offset_div2 and slice_cb_tc_offset_div2 specify the deblocking parameter offsets for β and tC (divided by 2) that are applied to the Cb component for the current slice. The values of slice_cb_beta_offset_div2 and slice_cb_tc_offset_div2 shall both be in the range of −12 to 12, inclusive. When not present, the values of slice_cb_beta_offset_div2 and slice_cb_tc_offset_div2 are inferred to be equal to ph_cb_beta_offset_div2 and ph_cb_tc_offset_div2, respectively.
slice_cb_beta_offset_div2 and slice_cb_tc_offset_div2 specify the deblocking parameter offsets for β and tC (divided by 2) that are applied to the Cr component for the current slice. The values of slice_cr_beta_offset_div2 and slice_cr_tc_offset_div2 shall both be in the range of −12 to 12, inclusive. When not present, the values of slice_cr_beta_offset_div2 and slice_cr_tc_offset_div2 are inferred to be equal to ph_cr_beta_offset_div2 and ph_cr_tc_offset_div2, respectively.

Conclusion
It is recommended to adopt either of the proposed methods into the next VTM/VVC WD.
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