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Abstract

This is a draft document prepared for the study of potential modifications to the text of the HEVC standard to include a content colour volume SEI message. Red font is used to show the modified portions in existing parts of the text.
1 Modified syntax and semantics
D.2.1
General SEI syntax structure

	sei_payload( payloadType, payloadSize ) {
	Descriptor

	
if( nal_unit_type  = =  PREFIX_SEI_NUT )
	

	

if( payloadType  = =  0 )
	

	


buffering_period( payloadSize )
	

	

else if( payloadType  = =  1 )
	

	…
	

	

else if( payloadType  = =  148 )
	

	


ambient_viewing_environment( payloadSize )
	

	

else if( payloadType  = =  149 )
	

	


content_colour_volume( payloadSize )
	

	

else if( payloadType  = =  160 )
	

	


layers_not_present( payloadSize )  /* specified in Annex F */
	

	…
	

	

else if( payloadType  = =  146 )
	

	


coded_region_completion( payloadSize )
	

	

else
	

	


reserved_sei_message( payloadSize )
	

	
if( more_data_in_payload( ) ) {
	

	

if( payload_extension_present( ) )
	

	


reserved_payload_extension_data
	u(v)

	

payload_bit_equal_to_one /* equal to 1 */
	f(1)

	

while( !byte_aligned( ) )
	

	


payload_bit_equal_to_zero /* equal to 0 */
	f(1)

	
}
	

	}
	


D.2.40

Content colour volume SEI message syntax

	content_colour_volume( payloadSize ) {
	Descriptor

	
ccv_cancel_flag
	u(1)

	
if( !ccv_cancel_flag ) {
	

	

ccv_persistence_flag
	u(1)

	

for( c = 0; c < 3; c++ ) {
	

	


ccv_primaries_x[ c ]
	i(16)

	


ccv_primaries_y[ c ]
	i(16)

	

}
	

	

ccv_min_lum_value
	u(32)

	

ccv_max_lum_value
	u(32)

	
}
	

	}
	


D.3.40

Content colour volume SEI message semantics

The content colour volume SEI message provides information about the colour volume characteristics of the associated picture. This SEI describes the colour volume characteristics of the associated picture in terms of a nominal range and deviations from this range may occur. This SEI message requires knowledge of the colour description information of the signal, such as the colour_primaries, transfer_characteristics, and matrix_coeffs in the VUI parameters syntax. This SEI message shall not be present when any of these parameters is unspecified or reserved. When the value of transfer_characteristics is equal to 1, 6, 7, 14, or 15, then the BT.1886 transfer function should be used to convert the signal back to its linear representation. [Ed. (AR): Check to keep BT.1886 or inverse of BT.709.] When the value of transfer_characteristics is equal to 18, the EOTF specified in BT.2100 when using the HLG transfer function shall be used. [Ed. (AR): Check to remove this sentence on HLG transfer function. Ed. (AT): What also happens when the alternative transfer characteristics SEI message is present may need to be clarified.] Otherwise, the exact inverse of the transfer function specified in Table E.4 (Transfer Characteristics) shall be used to convert the non-linear signal to a linear representation. 
ccv_cancel_flag equal to 1 indicates that the content colour volume SEI message cancels the persistence of any previous content colour volume SEI message in output order that applies to the current layer. ccv_cancel_flag equal to 0 indicates that content colour volume information follows.

ccv_persistence_flag specifies the persistence of the content colour volume SEI message for the current layer.

ccv_persistence_flag equal to 0 specifies that the content colour volume applies to the current decoded picture only.

Let picA be the current picture. ccv_persistence_flag equal to 1 specifies that the content colour volume SEI message persists for the current layer in output order until any of the following conditions are true:

–
A new CLVS of the current layer begins.

–
The bitstream ends.

–
A picture picB in the current layer in an access unit containing a content colour volume SEI message that is applicable to the current layer is output for which PicOrderCnt( picB ) is greater than PicOrderCnt( picA ), where PicOrderCnt( picB ) and PicOrderCnt( picA ) are the PicOrderCntVal values of picB and picA, respectively, immediately after the invocation of the decoding process for the picture order count of picB.

ccv_primaries_x[ c ] and ccv_primaries_y[ c ] specify the normalized x and y chromaticity coordinates, respectively, of the colour primary component c of the nominal content colour volume in increments of 0.00002, according to the CIE 1931 definition of x and y as specified in ISO 11664-1 (see also ISO 11664-3 and CIE 15). For describing colour volumes that use red, green, and blue colour primaries, it is suggested that index value c equal to 0 should correspond to the green primary, c equal to 1 should correspond to the blue primary, and c equal to 2 should correspond to the red colour primary (see also Annex E and Table E.3). 
The values of ccv_primaries_x[ c ] and ccv_primaries_y[ c ] shall be in the range of −5 000 000 to 5 000 000, inclusive.
ccv_min_lum_value specifies the normalized minimum luminance value, according to CIE 1931, that is expected to be present in the content, where values are normalized to Lo or Lc as specified in Table E.4 and according to the transfer characteristics of the signal. The values of ccv_min_lum_value are in normalized increments of 0.00000001 in the linear representation. 
NOTE 1 – The resulting domain from this conversion process may or may not represent light in a source or display domain – it is merely a gamut representation domain rather than necessarily being a representation of actual light in either the scene or display domain. Therefore, the values corresponding to ccv_min_lum_value might not necessarily correspond to a true luminance value.   
[Ed. (AT): It should be noted that even if normalized, the value should not be constrained to the range of [0,1]. Transfer characteristics functions such as xvYCC permit values larger than 1. The current definition basically allows us to specify a value up to L = 42.94. We could maybe change the increment to be equal to 0.000001 instead of the current value, thus permitting even larger ranges. Why/How was the initial increment selected? The same comments apply to the max. Of note also, this only limits luminance, we do not know what the limits are for color/chroma or for R, G, and B separately. It should be noted, as an example, that Blue could in fact be rather large given its contribution to luminance/luma.].
ccv_max_lum_value specifies the maximum luminance value, according to CIE 1931, that is expected to be present in the content, where values are normalized to Lo or Lc as specified in Table E.4 and according to the transfer characteristics of the signal. The values of ccv_max_lum_value are in normalized increments of 0.00000001 inclusive in the linear representation.

NOTE 2 – The resulting domain from this conversion process may or may not represent light in a source or display domain – it is merely a gamut representation domain rather than necessarily being a representation of actual light in either the scene or display domain. Therefore, the values corresponding to ccv_max_lum_value might not necessarily correspond to a true luminance value.
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