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Abstract
This contribution proposes as an optimization to derive slice address for raster scan slice in a picture.

Introduction
In the VVC Draft 8 [1], the slice related information is specified in the PPS and the slice header for a picture referring to the PPS. The tile and rectangular slice syntax structures are specified in the PPS covering both cases of uniform and non-uniform tile columns and rows for a slice layout. As highlighted in the slice header syntax structure below, slice address is signalled and corresponding number of tiles in the slice for raster scan slices is also signalled.

	slice_header( ) {
	Descriptor

		picture_header_in_slice_header_flag
	u(1)

		if( picture_header_in_slice_header_flag )
	

			picture_header_structure( )
	

		if( subpic_info_present_flag )
	

			slice_subpic_id
	u(v)

		if( ( rect_slice_flag  &&  NumSlicesInSubpic[ CurrSubpicIdx ] > 1 )  | |
			( !rect_slice_flag  &&  NumTilesInPic > 1 ) )
	

			slice_address
	u(v)

		for( i = 0; i < NumExtraShBits; i++ )
	

			sh_extra_bit[ i ]
	u(1)

		if( !rect_slice_flag  &&  NumTilesInPic > 1 )
	

			num_tiles_in_slice_minus1
	ue(v)

		if( ph_inter_slice_allowed_flag )
	

			slice_type
	ue(v)

		…
	

		if( slice_header_extension_present_flag ) {
	

			slice_header_extension_length
	ue(v)

			for( i = 0; i < slice_header_extension_length; i++) 
	

				slice_header_extension_data_byte[ i ]
	u(8)

		}
	

		byte_alignment( )
	

	}
	


slice_address specifies the slice address of the slice. When not present, the value of slice_address is inferred to be equal to 0.
If rect_slice_flag is equal to 0, the following applies:
· The slice address is the raster scan tile index of the first tile in the slice.
· The length of slice_address is Ceil( Log2 ( NumTilesInPic ) ) bits.
· The value of slice_address shall be in the range of 0 to NumTilesInPic − 1, inclusive.
Otherwise (rect_slice_flag is equal to 1), the following applies:
· The slice address is the subpicture-level slice index of the slice.
· The length of slice_address is Ceil( Log2( NumSlicesInSubpic[ CurrSubpicIdx ] ) ) bits.
· The value of slice_address shall be in the range of 0 to NumSlicesInSubpic[ CurrSubpicIdx ] − 1, inclusive.
It is a requirement of bitstream conformance that the following constraints apply:
· If rect_slice_flag is equal to 0 or subpic_info_present_flag is equal to 0, the value of slice_address shall not be equal to the value of slice_address of any other coded slice NAL unit of the same coded picture.
· Otherwise, the pair of slice_subpic_id and slice_address values shall not be equal to the pair of slice_subpic_id and slice_address values of any other coded slice NAL unit of the same coded picture.
· The shapes of the slices of a picture shall be such that each CTU, when decoded, shall have its entire left boundary and entire top boundary consisting of a picture boundary or consisting of boundaries of previously decoded CTU(s).
[bookmark: _Hlk33005839]num_tiles_in_slice_minus1 plus 1, when present, specifies the number of tiles in the slice. The value of num_tiles_in_slice_minus1 shall be in the range of 0 to NumTilesInPic − 1, inclusive.

Proposal
This contribution proposes to derive the slice address for the raster scan slice in a picture instead of the explicit signalling it in the slice header, as the first slice address is equal to 0 and the current slice address is equal to the previous slice address plus the number of tiles in the previous slice. The proposed text changes are as follows as highlighed in green.

	slice_header( ) {
	Descriptor

		picture_header_in_slice_header_flag
	u(1)

		if( picture_header_in_slice_header_flag )
	

			picture_header_structure( )
	

		if( subpic_info_present_flag )
	

			slice_subpic_id
	u(v)

		if( ( rect_slice_flag  &&  NumSlicesInSubpic[ CurrSubpicIdx ] > 1 )  | |
			( !rect_slice_flag  &&  NumTilesInPic > 1 ) )
	

			slice_address
	u(v)

		for( i = 0; i < NumExtraShBits; i++ )
	

			sh_extra_bit[ i ]
	u(1)

		if( !rect_slice_flag  &&  NumTilesInPic > 1 )
	

			num_tiles_in_slice_minus1
	ue(v)

		if( ph_inter_slice_allowed_flag )
	

			slice_type
	ue(v)

		…
	

		if( slice_header_extension_present_flag ) {
	

			slice_header_extension_length
	ue(v)

			for( i = 0; i < slice_header_extension_length; i++) 
	

				slice_header_extension_data_byte[ i ]
	u(8)

		}
	

		byte_alignment( )
	

	}
	



slice_address specifies the slice address of the slice. When not present, the value of slice_address is inferred to be equal to 0.
If rect_slice_flag is equal to 0, the following applies:
· The slice address is the raster scan tile index of the first tile in the slice.
· Varible NextSliceAddress, which specifies the slice address of the next slice, is initialized to be 0 for the fist slice in the picture
· The value of slice_address is derived as follows:
slice_address = NextSliceAddress
NextSliceAddress += num_tiles_in_slice_minus1 + 1
· The length of slice_address is Ceil( Log2 ( NumTilesInPic ) ) bits.
· The value of slice_address shall be in the range of 0 to NumTilesInPic − 1, inclusive.
Otherwise (rect_slice_flag is equal to 1), the following applies:
· The slice address is the subpicture-level slice index of the slice.
· The length of slice_address is Ceil( Log2( NumSlicesInSubpic[ CurrSubpicIdx ] ) ) bits.
· The value of slice_address shall be in the range of 0 to NumSlicesInSubpic[ CurrSubpicIdx ] − 1, inclusive.
It is a requirement of bitstream conformance that the following constraints apply:
· If rect_slice_flag is equal to 0 or subpic_info_present_flag is equal to 0, the value of slice_address shall not be equal to the value of slice_address of any other coded slice NAL unit of the same coded picture.
· Otherwise, the pair of slice_subpic_id and slice_address values shall not be equal to the pair of slice_subpic_id and slice_address values of any other coded slice NAL unit of the same coded picture.
· The shapes of the slices of a picture shall be such that each CTU, when decoded, shall have its entire left boundary and entire top boundary consisting of a picture boundary or consisting of boundaries of previously decoded CTU(s).

Conclusion
This contribution proposes as an optimization to derive slice address for raster scan slice in a picture.
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