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_____________________________
Abstract
It is asserted that when a syntax element that is coded as u(v) and the number of bits is not explicitly specified but need to be calculated based on the value of other syntax element, there may be a need to explicitly specify the value range for the syntax element. This is particularly needed when the calculation to get the number of bits involves rounding operation such as Ceil( ), Round( ), and Floor( ).
This contribution proposes the following:
1. Explicitly specify the value range for syntax element coded as u(v) in which the number of bits is not given explicitly but needs to be calculated. Consequently, we need to specify the value range for the following syntax elements:
· cr_rect_group_id[ i ]
· doi_layer_idx[ i ]
2. Change the coding of doi_nuh_layer_id[ i ] from u(v) to u(6).

Problem description
In the current specification of SEI messages in TuC for the future extension of VSEI, there are syntax elements that are coded with fixed length in which the number of bits depends on the value of other syntax elements (i.e., coded as u(v)). In the case that the number of bits is explicitly specified, the value range for the syntax element does not need to be explicitly specified anymore since the range is already clear such that it runs from 0 to 2number of specified bits  − 1. It is also possible that number of bits for coding the syntax element as u(v) is not explicitly given but need to be calculated. For example, the number of bits to code the syntax element doi_layer_idx[ i ] is not explicitly specified but need to be calculated based on the value of syntax element doi_num_layers_minus1 (i.e., the length of the syntax element is Ceil( Log2( doi_num_layers_minus1 + 1) )).
In our assertion, when a syntax element is coded as u(v) and the number of bits is not explicitly specified but need to be calculated, there may be a need to explicitly specify the value range for the syntax element. This is particularly needed when the calculation to get the number of bits involves rounding operation such as Ceil( ), Round( ), and Floor( ). In the case of syntax element doi_layer_idx[ i ], when the value of doi_num_layers_minus1 + 1 is not a number that is power of 2, the Log2( ) operation would return a decimal value and the Ceil( ) operation would return the number of bits to code the syntax element to have range more than the actual number of groups. In such situation, the range value for the syntax element needs to be explicitly specified.
It is also asserted that the following syntax elements have the same problem as doi_layer_idx[ i ]:
· cr_rect_group_id[ i ]
· doi_nuh_layer_id[ i ]

Proposals
We propose the following changes to fix the asserted problems:
1. Explicitly specify the value range for syntax element coded as u(v) in which the number of bits is not given explicitly but needs to be calculated. Consequently, we need to specify the value range for the following syntax elements:
· cr_rect_group_id[ i ]
· doi_layer_idx[ i ]
2. Change the coding of doi_nuh_layer_id[ i ] from u(v) to u(6).
Proposed text
Proposed item 1
…
cr_rect_group_id[ lIdx ][ i ] indicates the group ID of the i-th rectangle of the lIdx-th layer. The length of the syntax element is Ceil( Log2( cr_num_groups) bits. When not present and cr_rect type_idc[ lIdx ][ i ] is not equal to 255, the value of cr_rect_group_id[ lIdx ][ i ] is inferred to be equal to 0. The value of cr_rect_group_id[ lIdx ][ i ] shall be in the range of 0 to cr_num_groups − 1, inclusive.
…
doi_layer_idx[ i ] specifies the layer index of the texture component of the i-th display overlay. When not present, the the value of doi_layer_idx[ i ] is inferred to be equal to 0. The length of the syntax element is Ceil( Log2( doi_num_layers_minus1 + 1) ). The value of doi_layer_idx [ lIdx ][ i ] shall be in the range of 0 to doi_num_layers_minus1, inclusive.
…
Proposed item 2
…
	display_overlays_info( payloadSize ) {
	Descriptor

		doi_id
	u(6)

		doi_cancel_flag
	u(1)

		if( !doi_cancel_flag ) {
	

			..
	

			doi_num_layers_minus1
	ue(v)

			… 
	

			for( i = 0; i <= doi_num_layers_minus1; i++ ) { 
	

				if ( doi_num_layers_minus1 > 0 )
	

					doi_nuh_layer_id[ i ]
	u(v)u(6)

				…
	

			}
	

			…
	

			for( i = 0; i < doi_num_display_overlays_minus1 + 1; i++ ) {
	 

				…
	

			}
	

		}
	

	}
	


…
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