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Abstract
This document is an update from the last meeting during which useful comments were made on the purpose indication of the overlays. They are addressed individually, and the proposed syntax is updated on top the of the one in the TuC.
Introduction
Following the agreement to indicate the purpose of each overlay, this contribution proposes to address the comments made during the last meeting.

Comments received during the last meeting
It is noted that even the background layer is considered a display overlay, and there is no proposed purpose that would be suitable for it.
· Not addressed in this contribution but an overlay purpose could be assigned as "background". 
Is proposed with u(4), but ue(v) may be more suitable as value 0 will require fewer bits. 
· The purpose is now indicated as ue(v).
As proposed, a single purpose is signalled. A bit mask could potentially be used to indicate multiple purposes.
· The comment is addressed with the purpose being signalled as a bitmask, similarly to other places in VSEI.
Use cases for overlays include logo, scores, stock tickers.
· We think it’s already covered in the UI category, but open to extend the table if needed.
It was suggested that text could be signalled rather an index to a table of purposes, but that is seen as being harder for a receiver to interpret.
· Free from text is indeed an option but would require complex interpretation on the decoder side.
It was suggested to put the purpose earlier in the syntax.
· Done, please check if there’s a better place.
It was suggested that it may be useful to signal importance of a display overlay.
This is indeed a valid comment. We propose to add a syntax element indicating the intended display restrictions of the overlay with the following options: no restriction, no occlusion, no distortion, no change.
If preferred by the group, a bitmask syntax could be implemented.
It was suggested that it would be useful to have signalling of an overall purpose of the SEI message.
· To address this comment an overlay_purpose indicator is included on top of the SEI message with the most obvious usages accessibility enhancement, UI integration, Branding control, real-time information display, sensor visualization. A bitmask is used and the table may be extended as needed.
Overlay purpose metadata
This metadata enables decoders and applications to interpret and render overlays intelligently, enhancing user experience and accessibility by making informed decisions about how to process, prioritize, or present each overlay. For example, overlays marked as subtitles may be prioritized for accessibility, while branding overlays may be optionally suppressed in certain playback environments.
It is therefore proposed to signal the intended purpose or semantic role of each display overlay such as:
· Subtitles or captions
· UI elements (e.g., buttons, menus)
· Branding or watermarks
· Interactive elements (e.g., AR markers)
· Sensor overlays (e.g., thermal, depth, LiDAR)
With such information, players could selectively render overlay based on user preference or device capabilities (e.g., hide branding) or in the context of machine analysis AI systems could ignore marked overlays as informative and non-critical for a given task.
Proposed Syntax and Semantics
Yellow highlighted text: proposal from the present contribution
8.39 Display overlays information SEI message
8.39.1 Display overlays information SEI message syntax

	display_overlays_info( payloadSize ) {
	Descriptor

		doi_id
	u(6)

		doi_cancel_flag
	u(1)

		if( !doi_cancel_flag ) {
	

			doi_persistence_flag
	u(1)

			doi_purpose
	ue(v)

			doi_num_display_overlays_minus1
	ue(v)

			doi_num_sets_minus1
	ue(v)

			for( i = 1; i  <=  doi_num_sets_minus1; i++ )
	

				for( j = 0; j  <=  doi_num_display_overlays_minus1; j++ )
	

					doi_in_set_flag[ i ][ j ]
	u(1)

			doi_target_pic_size_present_flag
	u(1)

			doi_target_bitdepth_minus8
	ue(v)

			if( doi_target_pic_size_present_flag )
	

				doi_target_pic_width_minus1
	u(16)

				doi_target_pic_height_minus1
	u(16)

	[bookmark: _Hlk178756808]			doi_target_pic_full_occ_flag
	u(1)

			}
	

			doi_target_pic_chroma_format_idc
	u(2)

			doi_target_pic_alpha_flag
	

			if( !doi_target_ pic_alpha_flag ) {
	

				doi_target_init_present_flag
	u(1)

				if( doi_target_init_present_flag ) {
	

					for( c = 0; c < ( doi_target_pic_chroma_format_idc > 0 ? 3 : 1 ); c++ )
	

						doi_target_init_sample[ c ]
	u(v)

				}
	

			}
	

			doi_num_layers_minus1
	ue(v)

			if( doi_nuh_layers_minus1 > 0 )
	

				doi_layer_order_constrained_flag
	u(1)

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

				if( doi_num_layers_minus1 > 0 )
	

					doi_nuh_layer_id[ i ]
	ue(v)

				doi_pic_partition_flag[ i ]
	u(1)

				if( doi_pic_partition_flag[ i ] ) {
	 

					doi_partition_type_idc[ i ]
	u(2)

				if( doi_partition_type_idc[ i ] < 2 )
	

					doi_partition_idx_len_minus1[ i ]
	u(4)

				else if( doi_partition_type_idc[ i ]  = =  2 )
	

					doi_partition_param_length_minus1[ i ]
	u(4)

			}
	

			doi_offset_params_present_flag
	u(1)

			if( doi_offset_params_present_flag )
	

				doi_offset_param_length_minus1
	u(4)

			doi_resampling_enabled_flag
	u(1)

			if( doi_resampling_enabled_flag )
	

				doi_size_param_length_minus1
	u(4)

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

				doi_overlay_purpose[ i ]
	ue(v)

				doi_overlay_restriction[ i ]
	ue(v)

				if( doi_nuh_layers_minus1 > 0 )
	

					doi_layer_idx[ i ]
	u(v)

				if( doi_pic_partition_flag[ doi_layer_idx[ i ] ] ) {
	 

					if( doi_partition_type_idc[ doi_layer_idx[ i ] ] < 2 )
	

						doi_partition_idx[ i ]
	u(v)

					else if( doi_partition_type_idc[ doi_layer_idx[ i ] ]  = =  2 ) {
	 

						doi_partition_top_left_x[ i ]
	u(v)

						doi_partition_top_left_y[ i ]
	u(v)

						doi_partition_width_minus1[ i ]
	u(v)

						doi_partition_height_minus1[ i ]
	u(v)

					}
	 

				}
	

				doi_alpha_present_flag[ i ]
	u(1)

				if( doi_alpha_present_flag[ i ] ) {
	

					if( doi_nuh_layers_minus1 > 0 )
	

						doi_alpha_layer_id[ i ]
	ue(v)

					if( doi_pic_partition_flag[ doi_alpha_layer_id[ i ] ] ) {
	 

						if( doi_partition_type_idc[ doi_alpha_layer_id[ i ] ] < 2 )
	

							doi_alpha_partition_id[ i ]
	u(v)

						else if( doi_partition_type_idc[ doi_alpha_layer_id[ i ] ]  = =  2 ) {
	 

							doi_alpha_partition_top_left_x[ i ]
	u(v)

							doi_alpha_partition_top_left_y[ i ]
	u(v)

							doi_alpha_partition_width_minus1[ i ]
	u(v)

							doi_alpha_partition_height_minus1[ i ]
	u(v)

						}
	 

					}
	

				}
	

				if( doi_offset_params_present_flag )
	

					doi_top_left_x[ i ]
	u(v)

					doi_top_left_y[ i ]
	u(v)

				}
	

				if( doi_resampling_enabling_flag ) {
	

					doi_width_minus1[ i ]
	u(v)

					doi_height_minus1[ i ]
	u(v)

				}
	

			}
	

		}
	

	}
	



8.39.2 Display overlays information SEI message semantics
The display overlays information (DOI) SEI message provides metadata to enable formation of a target display picture formed by overlaying multiple ordered display overlays in a specified order. A display overlay contains texture and optionally an alpha channel, each contained within a cropped decoded picture, a subpicture, and/or a constituent rectangle.
Use of this SEI message requires the definition of the following variables, where i is the layer identifier of a layer that may be present in the current CVS:
–	An array of picture width and picture height in units of luma samples, denoted herein by PicWidthInLumaSamples[ i ] and PicHeightInLumaSamples[ i ], respectively.
–	A chroma format indicator, denoted herein by ChromaFormatIdc[ i ], as described in subclause ‎7.3.
–	SubWidthC[ i ] and SubHeightC[ i ] as described in subclause ‎7.3.
–	A bit depth for the samples of the luma component, denoted herein by BitDepthY[ i ],, and when ChromaFormatIdc is not equal to 0, a bit depth for the samples of the two associated chroma components, denoted herein by BitDepthC[ i ].
–	An array of subpicture counts, denoted by NumSubpics[ i ].
–	Arrays of the width and height of the subpictures, denoted herein by SubPicWidth[ i ][ j ] and SubPicHeight[ i ][ j ] respectively, where j is the subpicture index that is in the range of 0 to NumSubpics[ i ] − 1, inclusive.
When two or more DOI SEI messages with different value of doi_id are present and associated with a picture, the following applies:
· If the DOI SEI messages are included in one or more SEI processing order SEI messages, the order of processing of the DOI SEI messages is defined by the SEI processing order SEI message (i.e., one of the SEI processing order SEI messages that contains the DOI SEI messages) containing the DOI SEI messages that is chosen by decoding system.
· Otherwise, the selection of the DOI SEI messages to be applied by the decoding system and the order of application, if there are more than one selected, is provided by an external means not specified in this Specification.
[bookmark: _Hlk166846201]doi_id specifies an identifier of the DOI SEI message.
doi_cancel_flag equal to 1 indicates that the SEI message cancels the persistence of any previous DOI SEI message with the same doi_id in output order. doi_cancel_flag equal to 0 indicates that display overlays information follows.
doi_persistence_flag specifies the persistence of the DOI SEI message for the CVS.
[bookmark: _Hlk166846295]doi_persistence_flag equal to 0 specifies that the DOI SEI message applies to the current AU only.
doi_persistence_idc equal to 1 specifies that the DOI SEI message applies to the current AU and persists for all subsequent AUs in output order until one or more of the following conditions are true:
–	A new CVS begins.
–	The bitstream ends.
–	A picture in the current AU with a DOI SEI message with the same value of doi_id is output that follows the current picture in output order.
doi_purpose speficies the intended purpose of the overlays contained in the DOI SEI message as specified in Table A where doi_purpose is greater than 0 and ( doi_purpose & bitMask ). doi_purpose not equal to 0 indicates that the information type with the bitMask value in Table A has been described. The value of doi_purpose shall be in the range of 0 to 31, inclusive. The values greater than 31 are reserved for future use by ITU‑T | ISO/IEC and shall not be present in bitstreams conforming to this version of this Specification. When doi_purpose equals to 0, the purpose of the overlays in the DOI SEI message is unknown or unspecified.
Table A – doi_purpose

	bitMask
	Description

	0x01
	Accessibility enhancement

	0x02
	User Interface (UI) element integration

	0x04
	Branding control

	0x08
	Real-Time information display

	0x10
	Sensor data visualization


doi_num_display_overlays_minus1 plus 1 specifies the number of display overlays for which information is signalled in the SEI message. The value of doi_num_display_overlays_minus1 shall be in the range of 0 to 31, inclusive.
doi_num_sets_minus1 plus 1 indicates the number of display overlay sets described in the SEI message.
doi_in_set_flag[ i ][ j ] indicates that the j-th display overlay is included in the i-th set. The value of doi_in_set_flag[ 0 ][ j ] is inferred to be equal to 1 for all values of j in the range of 0 to doi_num_display_overlays_minus1, inclusive.
doi_target_pic_size_present_flag equal to 1 specifies that the doi_target_pic_width_minus1 and doi_target_pic_height_minus1 syntax elements are present. doi_target_pic_size_present_flag equal to 0 specifies that the doi_target_pic_width_minus1 and doi_target_pic_height_minus1 syntax elements are present.
When present, doi_target_pic_width_minus1 plus 1 indicates the width of the target picture.
When present, doi_target_pic_height_minus1 plus 1 indicates the height of the target picture.
doi_target_pic_full_occ_flag equal to 1 indicates that all sample positions in the target picture have at least one display overlay for which the i-th display overlay representation includes a sample that occupies the sample position. doi_target_pic_full_occ_flag equal to 0 does not apply a constraint.
doi_target_pic_chroma_format_idc specifies the chroma sampling relative to the luma sampling for target display picture as described in clause 7.3.
When doi_target_pic_size_present_flag is equal to 0, the value of doi_target_pic_chroma_format_idc shall be equal to the value of ChromaFormatIdc[ 0 ].
doi_target_pic_alpha_flag equal to 1 indicates that an alpha channel target picture is associated with the primary target picture. doi_target_pic_alpha_flag equal to 0 indicates that an alpha channel target picture is not associated with the primary target picture.
doi_target_init_present_flag equal to 1 specifies that the doi_target_init_three_comp_flag and doi_target_init_sample[ i ] syntax elements are present in the SEI message. doi_target_init_present_flag equal to 0 specifies that the doi_target_init_three_comp_flag and doi_target_init_sample[ i ] syntax elements are not present in the SEI message.
doi_target_ bitdepth_minus8 plus8 specifies the bit depth of the target picture texture and alpha component samples doi_target_ bitdepth_minus8 shall be in the range of 0 to8, inclusive.
The variable targetBitDepth is set equal to doi_target_bitdepth_minus8 + 8.
doi_target_init_sample[ c ] indicates the target picture initialization value for the c-th colour component. The length of the syntax element is targettBitDepth bits.
When not present, the value of doi_target_init_sample[ c ] is set equal to 1  <<  ( targetBitDepth − 1 ) for c in the range of 0 to 2, inclusive.
[bookmark: _Hlk178781593]doi_num_layers_minus1 plus 1 specifies the number of layers which may contain display overlays.
doi_layer_order_constrained_flag equal to 1 specifies a constraint on the values of doi_nuh_layer_id[ i ] and doi_alpha_layer_id[ i ]. doi_layer_order_constrained_flag equal to 0 does not impose a constraint.
doi_nuh_layer_id[ i ] specifies the value of layer identifier for the i-th layer. When not present, the value of doi_nuh_layer_id[ i ] is inferred to be equal to the layer identifier of the PU containing the DOI SEI message.
The value of doi_nuh_layer_id[ i ] shall be in the range of 0 to 2 047, inclusive.
NOTE 1 – The value range of doi_nuh_layer_id[ i ] can be further restricted in the interface texts in specific video coding standard specifications.
When this SEI message is present in any layer in the current AU, it is a requirement of bitstream conformance that a DOI SEI message with the same value of doi_id and the same payload is present in the layer with layer identifier doi_nuh_layer_id[ 0 ].
doi_pic_partition_flag[ i ] equal to 1 specifies that display overlay components contained in the i-th layer are coded as constituent rectangles, subpictures, or explicitly signalled in this SEI. doi_pic_partition_flag[ i ] equal to 0 specifies that display overlay components contained in the i-th layer are coded as pictures.
It is a requirement of bitstream conformance that at least one of the two following conditions shall be met:
–	doi_num_layers_minus1 is greater than 0.
–	doi_pic_partition_flag[ i ] is equal to 1.
doi_partition_type_idc[ i ] equal to 0 specifies that a display overlay component contained in the i-th layer is coded as a subpicture. doi_partition_type_idc[ i ] equal to 1 specifies that a display overlay component contained in the i-th layer is coded as a constituent rectangle. doi_partition_type_idc[ i ] equal to 2 specifies that the partition information contained in the i-th layer is explicitly defined, and the syntax elements doi_partition_top_left_x[ i ], doi_partition_top_left_y[ i ], doi_partition_width_minus1[ i ], doi_partition_height_minus1[ i ] are present. Additionally, if the doi_partition_type_idc[ i ] is equal to 2 and the doi_alpha_present_flag[ i ] is equal to 1, it indicates that the syntax elements doi_alpha_partition_width_minus1[ i ], doi_alpha_partition_height_minus1[ i ], doi_alpha_partition_top_left_x[ i ], and doi_alpha_partition_top_left_y[ i ] contained in the i-th layer are present in the SEI message. Value 3 for doi_partition_type_idc[ i ] is reserved for future use by ITU-T | ISO/IEC and shall not be present in bitstreams conforming to this version of this Specification. Decoders conforming to this version of this Specification shall ignore DOI SEI messages with doi_partition_type_idc[ i ] equal to 3.
When doi_partition_type_idc[ i ] equal to 1, it is a requirement of bitstream conformance that both of the following conditions shall be true:
–	There is a constituent rectangles SEI message crSeiMsg preceding the DOI SEI message in decoding order.
–	There is an entry of cr_num_rects_in_layer_minus1[ idx ] for which cr_layer_id[ idx ] is equal to doi_nuh_layer_id[ i ] present in crSeiMsg.
doi_partition_idx_len_minus1[ i ] + 1 specifies the length of the doi_partition_idx[ i ] syntax elements contained in the i-th layer.
doi_partition_param_length_minus1[ i ] plus 1 specifies the length of the doi_partition_width_minus1[ i ], doi_partition_height_minus1[ i ], doi_partition_top_left_x[ i ], doi_partition_top_left_y[ i ], doi_alpha_partition_width_minus1[ i ], doi_alpha_partition_height_minus1[ i ], doi_alpha_partition_top_left_x[ i ], and doi_alpha_partition_top_left_y[ i ] syntax elements contained in the i-th layer in bits.
doi_offset_params_present_flag[ i ] equal to 1 specifies that offset parameters are present for the i-th display overlay. doi_offset_params_present_flag[ i ] equal to 0 specifies that offset parameters are not present for the i-th display overlay.
doi_offset_param_length_minus1 plus 1 specifies the length of the doi_top_left_x[ i ] and doi_top_left_y[ i ], syntax elements in bits.
doi_resampling_enabled_flag equal to 1 specifies that display overlay components may be resampled in the target display picture. doi_resampling_enabled_flag equal to 0 specifies that display overlay components are not resampled in the target display picture.
doi_size_param_length_minus1 plus 1 specifies the length of the doi_width_minus1[ i ] and doi_height_minus1[ i ] syntax elements in bits.
doi_overlay_purpose[ i ] speficies the intended purpose of the i-th display overlay as specified in Table X where doi_overlay_purpose[ i ] is greater than 0 and ( doi_overlay_purpose[ i ] & bitMask ). doi_overlay_purpose[ i ] not equal to 0 indicates that the information type with the bitMask value in Table X has been described. The value of doi_overlay_purpose[ i ] shall be in the range of 0 to 31, inclusive. The values greater than 31 are reserved for future use by ITU‑T | ISO/IEC and shall not be present in bitstreams conforming to this version of this Specification. When doi_overlay_purpose[i] equals to 0, the purpose of the i-th overlay is unknown or unspecified.
Table X – doi_overlay_purpose[ i ]

	PurposeMask
	Description

	0x01
	Subtitle or Caption

	0x02
	User Interface (UI) element

	0x04
	Branding

	0x08
	Interactive element (e.g., AR marker)

	0x10
	Sensor overlay


doi_overlay_restriction[ i ] speficies the display restrictions associated to the i-th display overlay as specified in Table Y. The value of doi_overlay_restriction[ i ] shall be in the range of 0 to 3, inclusive. The values greater than 3 are reserved for future use by ITU‑T | ISO/IEC and shall not be present in bitstreams conforming to this version of this Specification. 
Table X – doi_overlay_restriction[ i ]

	Value
	Description

	0
	Unrestricted

	1
	No occlusion allowed

	2
	No distortion allowed

	3
	No modification allowed



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.
When doi_layer_order_constrained_flag equal to 1, it is a requirement of bitstream conformance that when a picture with layer identifier equal to doi_nuh_layer_id[ i ] is present in an AU, for any value j less than i, there shall not be a picture with layer identifier doi_nuh_layer_id[ j ] that follows the picture with layer identifier equal to doi_nuh_layer_id[ i ] in decoding order present in the AU.
doi_partition_idx[ i ], when present and doi_partition_type_idc[ doi_layer_idx[ i ] ] equal to 1, specifies the constituent rectangle index that represents the texture component of the i-th display overlay. doi_partition_idx[ i ], when present and doi_partition_type_idc[ doi_layer_idx[ i ] ] equal to 0, specifies the subpicture index of the texture component of the i-th display overlay. When not present, the value of doi_partition_idx[ i ] is inferred to be equal to 0. The length of the syntax element is doi_partition_idx_len_minus1[ doi_layer_idx[ i ] ] + 1 bits.
doi_partition_width_minus1[ i ] plus 1, when present, specifies the width of the i-th display overlay in the coded picture, in luma samples. The length of the syntax elements is doi_partition_param_length_minus1[doi_layer_idx[ i ] ] plus 1 bits.
doi_partition_height_minus1[ i ] plus 1, when present, specifies the height of the i-th display overlay in the coded picture, in luma samples. The length of the syntax elements is doi_partition_param_length_minus1[doi_layer_idx[ i ] ]  plus 1 bits.
doi_partition_top_left_x[ i ], doi_partition_top_left_y[ i ] specify the horizontal and vertical positions, respectively, of the top left corner of the i-th display overlay in the coded picture in the i-th layer, in luma samples. The length of the syntax elements is doi_partition_param_length_minus1[ doi_layer_idx[ i ] ] plus 1 bits.
When doi_partition_type_idc[ doi_layer_idx[ i ] ] is equal to 1, doi_partition_idx[ i ] shall be in the range of 0 to cr_num_rects_in_layer_minus1[ doi_layer_idx[ i ] ], inclusive. When doi_partition_type_idc[ doi_layer_idx[ i ] ] is equal to 0, doi_partition_idx[ i ] shall be in the range of 0 to NumSubpics[ doi_layer_idx[ i ] ] − 1, inclusive.
doi_alpha_present_flag[ i ] equal to 1 specifies that an alpha component is provided for the i-th display overlay. doi_alpha_present_flag[ i ] equal to 0 specifies that an alpha component is not provided for the i-th display overlay.
doi_alpha_layer_id[ i ], when present, specifies the layer identifier value of the alpha component of the i-th display overlay. When not present, the value of doi_alpha_layer_id[ i ] is inferred to be equal to the layer identifier of the PU containing the DOI SEI message.
The value of doi_alpha_layer_id[ i ] shall be in the range of 0 to 2 047, inclusive.
NOTE 2 – The value range of doi_alpha_layer_id[ i ] can be further restricted in the interface texts in specific video coding standard specifications.
When doi_layer_order_constrained_flag equal to 1, it is a requirement of bitstream conformance that when  a picture with layer identifier equal to doi_alpha_layer_id[ i ] is present in an AU, for any value j less than i, there shall not be a picture with layer identifier doi_alpha_layer_id[ j ] that follows the picture with layer identifier equal to doi_alpha_layer_id[ i ] in decoding order present in the AU.
doi_alpha_partition_id[ i ], when present and doi_partition_type_idc[ doi_layer_idx[ i ] ] equal to 1, specifies the cr_rect_id[ j ] of the alpha component of the i-th display overlay. doi_partition_idx[ i ], when present and doi_partition_type_idc[ doi_layer_idx[ i ] ] equal to 0, specifies the subpicture index of the alpha component of the i-th display overlay.  When not present, the value of doi_alpha_partition_id[ i ] is inferred to be equal to 0. The length of the syntax element is doi_partition_idx_len_minus1[ doi_alpha_layer_id[ i ] ] +1 bits.
When doi_partition_type_idc[ doi_layer_idx[ i ] ] equal to 1, doi_alpha_partition_id[ i ] shall be in the range of 0 ..  cr_num_rects_minus1[ doi_layer_idx[ i ] ] – 1. When doi_partition_type_idc[ doi_layer_idx[ i ] ] equal to 0, doi_alpha_partition_id[ i ] shall be in the range of 0 to NumSubpics[ doi_layer_idx[ i ] ] − 1, inclusive.
doi_alpha_partition_width_minus1[ i ] plus 1, when present, specifies the width of alpha component of  the i-th display overlay in the coded picture, in luma samples. The length of the syntax elements is doi_partition_param_length_minus1[doi_layer_idx[ i ] ] + 1 bits.
doi_alpha_partition_height_minus1[ i ] plus 1, when present, specifies the height of alpha component of  the i-th display overlay in the coded picture, in luma samples. The length of the syntax elements is doi_partition_param_length_minus1[doi_layer_idx[ i ] ] + 1 bits.
doi_alpha_partition_top_left_x[ i ], doi_alpha_partition_top_left_y[ i ] specify the horizontal and vertical positions, respectively, of the top left corner of alpha component of the i-th display overlay in the coded picture. The length of the syntax elements is doi_partition_param_length_minus1[doi_layer_idx[ i ] ] + 1 bits.

eoi_privacy_info_type, when present, indicates the types of protected information as specified in Table 30 where eoi_privacy_info_type is greater than 0 and ( eoi_privacy_info_type & bitMask ) not equal to 0 indicates that the information type with the bitMask value in Table 30 has been protected. When eoi_privacy_info_type is equal to 0, an application-defined type of information has been protected. The value of eoi_privacy_info_type shall be in the range of 0 to 7, inclusive, in bitstreams conforming to this version of this document. Values of 8 to 255, inclusive, for eoi_privacy_info_type are reserved for future use by ITU-T | ISO/IEC and shall not be present in bitstreams conforming to this version of this document. When the value of eoi_privacy_info_type is in the range of 8 to 255, inclusive, and (eoi_privacy_info_type & 0x07) is equal to 0, decoders conforming to this version of this document shall ignore eoi_privacy_info_type. Otherwise, when the value of eoi_privacy_info_type is in the range of 8 to 255, inclusive, and (eoi_privacy_info_type & 0x07) is not equal to 0, decoders conforming to this version of this document shall ignore the 5 most significant bits of eoi_privacy_info_type and interpret the value of eoi_privacy_info_type value as equivalent to the value (eoi_privacy_info_type & 0x07).s
Table 30 – Definition of eoi_privacy_info_type
	bitMask
	Interpretation

	0x01
	Information that identifies a person is protected. For example, the face of the person.

	0x02
	Information that can identify vehicles is protected. For example, the license plate of the vehicle.

	0x04
	Information that can infer locations is protected. For example text or images on signs.


doi_top_left_x[ i ] and doi_top_left_y[ i ] specify the horizontal and vertical positions, respectively, of the top left corner of the i-th display overlay in the target display picture, in luma samples. When not present, the values of doi_top_left_x[ i ] and doi_top_left_y[ i ] are inferred to be equal to 0. The length of the syntax elements is doi_offset_param_length_minus1 + 1 bits.
doi_width_minus1[ i ] plus 1 and doi_height_minus1[ i ] plus 1, when present, specify the width and height, respectively, in luma samples arrays of the i-th display overlay in the target display picture. The length of the syntax elements is doi_size_param_length_minus1 + 1 bits.
[bookmark: _Hlk178756859]When doi_target_pic_full_occ_flag equal to 1, it is a requirement of bitstream conformance that for each (x, y) sample position for x in 0 .. doi_target_pic_width_minus1, y in 0 .. doi_target_pic_height_minus1, there is at least one value of i in 0 .. doi_num_display_overlays_minus1 for which the following two conditions are met:
–	doi_top_left_x[ i ] <= x < doi_top_left_x[ i ] + doi_width_minus1[ i ]
–	doi_top_left_y[ i ] <= y < doi_top_left_x[ i ] + doi_height_minus1[ i ]
The variables CodedOverlayTexture[ i ] and CodedOverlayAlpha[ i ] are picture sample arrays with luma resolution CodedOverlayWidth[ i ] × CodedOverlayHeight[ i ], derived as follows:
–	If doi_pic_partition_flag[ doi_layer_idx[ i ] ] is equal to 0, the following applies:
–	CodedOverlayWidth[ i ] is set equal to PicWidthInLumaSamples[ doi_nuh_layer_id[ i ] ] ].
–	CodedOverlayHeight[ i ] is set equal to PicHeightInLumaSamples[ doi_nuh_layer_id[ i ] ].
–	If there is a picture in the AU for the layer with layer identifier doi_nuh_layer_id[ i ], CodedOverlayTexture[ i ] is set equal to the cropped decoded picture from the layer with layer identifier doi_nuh_layer_id[ i ] in the AU. Otherwise (there is no picture in the AU for the layer with layer identifier doi_nuh_layer_id[ i ]), CodedOverlayTexture[ i ] is set equal to the previous cropped decoded picture in output order in the layer with layer identifier doi_nuh_layer_id[ i ].
–	Otherwise, the following applies:
–	If doi_alpha_present_flag[ i ] equal to 1, the following applies:
· 	If there is a picture in the AU for the layer with layer identifier doi_alpha_layer_id[ i ], CodedOverlayAlpha[ i ]  is set equal to the cropped decoded picture from the layer with layer identifier doi_alpha_layer_id[ i ] in the AU. 
· 	Otherwise (there is no picture in the AU for the layer with layer identifier doi_nuh_layer_id[ i ]), CodedOverlayAlpha[ i ] is set equal to the previous cropped decoded picture in output order in the layer with layer identifier doi_alpha_layer_id[ i ].
–	Otherwise, if doi_partition_type_idc[ [ doi_layer_idx[ i ] ] is equal to 0, the following applies:
–	CodedOverlayTexture[ i ] is set equal to the subpicture with subpicture index doi_partition_idx[ i ] from the layer with layer identifier doi_nuh_layer_id[ i ].
–	CodedOverlayWidth[ i ] is set equal to SubPicWidth[ doi_nuh_layer_id[ i ] ][ doi_partition_idx[ i ] ].
–	CodedOverlayHeight[ i ] is set equal to SubPicHeight[ doi_nuh_layer_id[ i ] ][ doi_partition_idx[ i ] ].
–	If doi_alpha_present_flag[ i ] equal to 0, the following applies:
–	CodedOverlayAlphaWidth[ i ]  is set equal to SubPicWidth[ doi_alpha_layer_id[ i ] ][ doi_partition_idx[ i ] ].
–	CodedOverlayAlphaHeight[ i ]  is set equal to SubPicHeight[ doi_alpha_layer_id[ i ] ][ doi_partition_idx[ i ] ].
–	CodedOverlayAlpha[ i ]  is set equal to the subpicture with subpicture index doi_alpha_partition_id[ i ] from the layer with layer identifier doi_alpha_layer_id[ i ].
–	Otherwise (doi_partition_type_idc[ [ doi_layer_idx[ i ] ] is equal to 1), the following applies:
–	CodedOverlayWidth[ i ] is set equal to CrRectWidth[ doi_nuh_layer_id[ i ] ][ doi_partition_idx[ i ] ].
–	CodedOverlayHeight[ i ] is set equal to CrRectHeight[ doi_nuh_layer_id[ i ] ][ doi_partition_idx[ i ] ].
–	CodedOverlayTexture[ i ] is set equal to the constituent rectangle with cr_rect_id[ j ] equal to doi_partition_idx[ i ] from the layer with layer identifier doi_nuh_layer_id[ i ].
–	If doi_alpha_present_flag[ i ] equal to 0
–	CodedOverlayAlphaWidth[ i ] is set equal to CrRectWidth[ doi_alpha_layer_id[ i ] ][ doi_partition_idx[ i ] ].
–	CodedOverlayAlphaHeight[ i ] is set equal to CrRectHeight[ doi_alpha_layer_id[ i ] ][ doi_partition_idx[ i ] ].
–	CodedOverlayAlpha is set equal to the constituent rectangle with cr_rect_id[ j ] equal to doi_alpha_partition_id[ i ] from the layer with layer identifier doi_alpha_layer_id[ i ].
–	Otherwise, if doi_partition_type_idc[ [ doi_layer_idx[ i ] ] is equal to 2, the following applies:
–CodedOverlayWidth[ i ] is set equal to doi_partition_width_minus1[ i ] + 1.
–CodedOverlayHeight[ i ] is set equal to doi_partition_height_minus1[ i ] + 1.
–CodedOverlayTexture[ i ] is set equal to the region defined by CodedOverlayWidth[ i ] and CodedOverlayHeight[ i ] and doi_partition_top_left_x[ i ], doi_partition_top_left_y[ i ].
–	If doi_alpha_present_flag[ i ] equal to 0
–	CodedOverlayAlphaWidth[ i ] is set equal to doi_alpha_partition_width_minus1[ i ] + 1.
–	CodedOverlayAlphaHeight[ i ] is set equal to doi_alpha_partition_height_minus1[ i ] + 1
–	CodedOverlayAlpha is set equal to the region defined by CodedOverlayAlphaWidth[ i ] and CodedOverlayAlphaHeight[ i ] and doi_alpha_partition_top_left_x[ i ], doi_alpha_partition_top_left_y[ i ].

The variables DisplayOverlayTexture[ i ] and DisplayOverlayAlpha[ i ] are sample arrays with luma resolution DisplayOverlayWidth[ i ] × DisplayOverlayHeight[ i ], derived as follows:
–	If doi_resampling_enabled_flag is equal to 1, the following applies:
		–	DisplayOverlayWidth[ i ]  is set equal to doi_width_minus1[ i ] + 1.
		–	DisplayOverlayHeight[ i ] is set equal to doi_height_minus1[ i ] + 1.
–	OverlayTexture[ i ] is derived by resampling CodedOverlayTexture[ i ] from a luma resolution of ( CodedOverlayWidth[ i ] × CodedOverlayHeight[ i ] ) to a luma resolution of ( DisplayOverlayWidth[ i ] × DisplayOverlayHeight[ i ] ).
–	OverlayAlpha[ i ] is derived by resampling CodedOverlayAlpha from a luma resolution of ( CodedOverlayAlphaWidth[ i ] × CodedOverlayAlphaHeight[ i ] ) to a luma resolution of ( DisplayOverlayWidth[ i ]  × DisplayOverlayHeight[ i ] )
–	Otherwise (doi_resampling_enabled_flag is equal to 0), the following applies:
–	DisplayOverlayWidth[ i ] is set equal to CodedOverlayWidth[ i ].
–	DisplayOverlayHeight[ i ] is set equal to CodedOverlayHeight[ i ].
– 	OverlayTexture[ i ] is set equal to CodedOverlayTexture[ i ].
– 	OverlayAlpha[ i ] is set equal to CodedOverlayAlpha[ i ].
The variables TargetPicWidth and TargetPicHeight, for the target display picture width and height, respectively, are derived as follows:
–	If doi_target_pic_size_present_flag)
–	TargetPicWidth is set equal to doi_target_pic_width_minus1 + 1
–	TargetPicHeight is set equal to doi_target_pic_height_minus1 + 1
–	Otherwise
–	TargetPicWidth is set equal to DisplayOverlayWidth[ 0 ].
–	TargetPicHeight is set equal to DisplayOverlayHeight[ 0 ].
Let OverlayWithAlpha( tgtPic[ x ][ y ], tgtBitDepth,  ovlTex[ w ][ h ], ovlBitDepth, ovlAlp[ w ][ h ], ovlAlphaBitDepth ) be specified as a function that returns the sample values derived by applying the alpha channel using tgtPic[ x ][ y ] as the background sample, ovlTex[ w ][ h ] as the foreground sample, and ovlAlp[ w ][ h ] as the alpha channel sample, and tgtBitDepth, ovlBitDepth and ovlAlphaBitDepth respectively referring to the bit depth of the background sample, foreground sample and alpha channel sample, using the process specified in subclause 8.23 if an alpha channel information SEI message is present in the CVS, or using a process determined via external means.
The variables TargetPicSubWidthC and TargetPicSubHeightC is specified as in the Table below:
	doi_target_pic_chroma_format_idc
	TargetPicSubWidthC
	TargetPicSubHeightC

	0
	1
	1

	1
	2
	2

	2
	2
	1

	3
	1
	1



A list of display overlay set index values, SelSetIdx[ j ], of length NumSelSets, associated with a target picture may be determined by external means. If a display overlay set index is not conveyed by external means, NumSelSets is set equal to 1 and SelSetIdx[ 0 ] set equal to 0.
A target display picture for the list of display overlay set index values, SelSetIdx[ j ], should be formed as follows, with picture array, TargetPicture[ cIdx ][ x ][ y ] , with cIdx = 0..(doi_target_pic_chroma_format_idc = = 0 ) ? 0 : 2, x = 0..( cIdx = = 0 ) ? TargetPicWidth : TargetPicWidth / TargetPicSubWidthC − 1, y = 0..( cIdx = = 0 ) ? TargetPicHeight : TargetPicHeight / TargetPicSubHeightC − 1.
for( cIdx = 0; cIdx <= (doi_target_pic_chroma_format_idc = = 0) ? 0 : 2; cIdx++ )
	for( y = 0;  y < ( ( cIdx  = =  0 ) ? TargetPicHeight : TargetPicHeight / TargetPicSubHeightC ); y++ )
		for( x = 0; x <  ( ( cIdx  = =  0 ) ? TargetPicWidth : TargetPicWidth / TargetPicSubWidthC ); x++ )
			TargetPicture[ cIdx ][ x ][ y ] = doi_target_init_sample[ cIdx ]
for( i = 0; i < doi_num_display_overlays_minus1 + 1; i++ )  {
	BitShiftY = targetBitDepth – BitDepthY [doi_layer_idx[ i ] ] 
	doAppliedFlag[ i ] = 0 
	for( h = 0, y = doi_top_left_y[ i ]; y < DisplayOverlayHeight[ i ]; h++, y++ ) 
		for( w = 0, x = doi_top_left_x[ i ]; x < DisplayOverlayWidth[ i ]; w++, x++ )
			for (j = 0; j < NumSelSets ; j++ )
				if ((doi_in_set_flag[ SelSetIdx[ j ] ][ i ] ) && !doAppliedFlag[ i ] )
			if( !doi_alpha_present_flag[ i ] )
				p = OverlayTexture[ i ][ 0 ][ w ][ h ]	
				TargetPicture[ 0 ][ x ][ y ] = ( BitShiftY < 0 ? p >> –BitShiftY : p << BitShiftY)
			else
				TargetPicture[ 0 ][ x ][ y ] = OverlayWithAlpha( TargetPicture[ 0 ][ x ][ y ], targetBitDepth, 
						OverlayTexture[ 0 ][ i ][ w ][ h ], BitDepthY[doi_layer_idx[ i ]], 
						OverlayAlpha[ i ][ w ][ h ], BitDepthY[doi_alpha_layer_id[ i ]])

	BitShiftC = targetBitDepth – BitDepthC [doi_layer_idx[ i ] ]
	for(  cIdx = 1; cIdx < (ChromaFormatIdc[ doi_layer_idx[ i ] ] = = 0 ) ? 1 : 3; cIdx++ ++ )  {
		doAppliedChromaFlag[ c ][ i ] = 0 
		for( h = 0, y = doi_top_left_y[ i ]/SubHeightC[ doi_layer_idx[ i ] ]; y < DisplayOverlayHeight[ i ]/ SubHeightC[ doi_layer_idx[ i ] ]; h++, y++ ) 
			for( w = 0, x = doi_top_left_x[ i ]/SubWidthC[ doi_layer_idx[ i ] ]; x < DisplayOverlayWidth[ i ]/ SubWidthC[ doi_layer_idx[ i ] ]; w++, x++ )
				for (j = 0; j < NumSelSets ; j++ )
					if ( ( doi_in_set_flag[ SelSetIdx[ j ] ][ i ] ) && ! doAppliedChromaFlag[ c ][ i ] )
				if( !doi_alpha_present_flag[ i ] )
					p ] = OverlayTexture[ i ][ cIdx ][ w ][ h ]					
					TargetPicture[ cIdx ][ x ][ y ] = ( BitShiftC < 0 ? p >> –BitShiftC : p << BitShiftC)	
				else
					TargetPicture[ cIdx ][ x ][ y ] = OverlayWithAlpha( TargetPicture[ cIdx ][ x ][ y ], 
							targetBitDepth, , OverlayTexture[ cIdx ][ i ][ w ][ h ], 	
								OverlayAlpha[ i ][ w ][ h ] BitDepthC[doi_layer_idx[ i ]],)
}

If doi_target_pic_alpha_flag equals to 1, the target display picture alpha should be formed as follows, with picture alpha array, TargetPictureAlpha[ x ][ y ] , with x = 0.. TargetPicWidth, y = 0..TargetPicHeight.
	for( y = 0;  y < TargetPicHeight ; y++ ) 
		for( x = 0; x < TargetPicWidth ; x++ ) 
			TargetPictureAlpha [ x ][ y ] = 0

	for( i = 0; i < doi_num_display_overlays_minus1 + 1; i++ )  {
		bitShiftA = targetBitDepth – BitDepthY[ doi_alpha_layer_id[ i ]] 
		for( h = 0, y = doi_top_left_y[ i ]; y < DisplayOverlayHeight[ i ]; h++, y++ ) 
			for( w = 0, x = doi_top_left_x[ i ]; x < DisplayOverlayWidth[ i ]; w++, x++ )
				if( doi_alpha_present_flag[ i ] ) 
					p = ( bitShiftA < 0 ? OverlayAlpha[ i ][ w ][ h ] >> −bitShiftA : 
												 OverlayAlpha[ i ][ w ][ h ]  << bitShiftA )
					TargetPictureAlpha[ x ][ y ] + = ( p * ( (1<<targetBitDepth ) 
												– TargetPictureAlpha[ x ][ y ] ) ) >> targetBitDepth


Proposal
It is proposed to include this updated version of the purpose indicator into the DOI SEI message in the TuC.
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