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Abstract
Several modifications are proposed to the CICP TuC in JVET-AH1005 related to monochrome content, as summarized below:
1. Add a ColourPrimaries codepoint table entry 128 for Monochrome unspecified, and renumber entries 128-129 to 129-130
2. [bookmark: _Hlk201049673]Add a HasColourCoordinates variable to the interpretation of the ColourPrimaries codepoint value
3. Modify MatrixCoefficients codepoint table entries 19 and 20 so that the order of colour components is GBR/YZX rather than GRB/YXZ
4. Provide equations to derive Y, Cb, and Cr values for ColourPrimaries codepoint values 128 to 130 and MatrixCoefficients codepoint values 18 to 20
5. Editorial changes
It is also proposed to output a CICP version 5 working draft at this meeting based on the attached specification text.
The -v2 version of this document corrects some errors in the references to codepoint numbers provided in item 4 and makes some additional clarifications in the text. These changes are provided in the attachment and are not updated in this document.
The -v3 version of this document adds the following note:
NOTE 1 If ColourPrimaries is in the range of 128 to 130, additional information may be necessary to interpret the sample values. This additional information may be contained within the bitstream, within a systems layer, or provided via external means.

Proposal
Proposal 1: ColourPrimaries codepoint table entry 128 for monochrome unspecified
The CICP TuC adds codepoint table entries 128 and 129 to represent alpha and depth, respectively, but does not have a way to indicate monochrome content with an unspecified purpose. 
It is proposed to add a ColourPrimaries codepoint table entry 128 for Monochrome unspecified, and renumber entries 128-129 to 129-130.
The changes in this contribution are highlighted in cyan, while the changes in the TuC relative to CICP version 4 are highlighted in yellow.
Table 3 — Interpretation of colour primaries (ColourPrimaries) value
	Value
	Colour primaries
	Informative remarks

	0
	Reserved
	For future use by ITU-T | ISO/IEC

	…
	
	

	128
	Monochrome unspecified 
	One colour component represents a purpose that is unknown or determined by the application.

	129
	Alpha channel
	One colour component represents an alpha channel

	130
	Depth map
	One colour component represents a depth map

	13
1 to 255
	Reserved
	For future use by ITU-T | ISO/IEC



Proposal 2: Add a HasChromaticityCoordinates variable to the interpretation of the ColourPrimaries codepoint value
The HasChromaticityCoordinates variable is set equal to 0 for monochrome entries in the interpretation of colour primaries table to simplify future maintainability if additional monochrome entries are defined.

Table 3 — Interpretation of colour primaries (ColourPrimaries) value
	Value
	Colour primaries
	HasChromaticityCoordinates
	Informative remarks

	1
	primary	x	y
green	0.300	0.600
blue	0.150	0.060
red	0.640	0.330
white D65	0.3127	0.3290

	1
	

	…
	
	
	

	23 to 127
	Reserved
	
	For future use by ITU-T | ISO/IEC

	128
	Monochrome unspecified 
	0
	One colour component represents a purpose that is unknown or determined by the application.

	129
	Alpha channel
	0
	One colour component represents an alpha channel

	130
	Depth map
	0
	One colour component represents a depth map

	131 to 255
	Reserved
	
	For future use by ITU-T | ISO/IEC






Proposal 3: MatrixCoefficients codepoint table entries 19 and 20 so that the order of colour components is GBR/YZX rather than GRB/YXZ

It is asserted that it is typical to code RGB content in component order as GBR rather than GRB. See, for example, the following is in the informative remarks for the identify matrix: 
“Typically used for GBR (often referred to as RGB); however, may also be used for YZX (often referred to as XYZ)”

	18
	1st colour component
	A monochromatic representation with only the first colour component in the original representation present in the coded image. Typically used for Green only; however, may also be used for the Y tristimulus value (luminance), when the colour primaries are set to XYΖ, or to indicate that the representation contains only the first component of an image not representing texture. See equations 90 to 92.

	19
	2nd  colour component
	A monochromatic representation with only the second colour component in the original representation present in the coded image. Typically used for Blue only; however, may also be used for the Z tristimulus value, when the colour primaries are set to XYΖ, or to indicate that the representation contains only the second component of an image not representing texture. See equations 93 to 95.

	20
	3rd  colour component
	A monochromatic representation with only the third colour component in the original representation present in the coded image. Typically used for Red only; however, may also be used for the X tristimulus value, when the colour primaries are set to XYΖ, or to indicate that the representation contains only the third component of an image not representing texture. See equations 96 to 98.




Proposal 4: Provide equations to derive Y, Cb, and Cr for new codepoint entries
The CICP TuC adds MatrixCoefficients codepoint table entries 18 to 23, but does not provide equations for deriving Y, Cb, and Cr. 
The following equations are proposed for the derivation of Y, Cb, and Cr for colour primaries entries with HasChromaticityCoordinates equal to 0 and for MatrixCoefficients 18 to 20.

[bookmark: _Hlk200546459][bookmark: _Hlk200546619]If MatrixCoefficients is in the range of 4 to 22, inclusive, and HasChromaticityCoordinates is equal to 0, equations 88 to 89 apply:
Cb = 1 << ( BitDepthC – 1)		(88)
Cr = 1 << ( BitDepthC – 1)		(89)
If MatrixCoefficients equal to 18, equation 90 applies:
Y = E′G			(90)
Otherwise if MatrixCoefficients equal to 19, equations 93 to 95 apply
Y = E′B			(91)
Otherwise if MatrixCoefficients equal to 20, equations 96 to 98 apply
Y = E′R			(92)

Proposal 5: Editorial changes
See the attached document for details. 
Changes include the following:
· Updating the codepoint tables informative remarks to be consistent with CICP rather than HEVC.
· Modified wording of ColourPrimaries table entries for alpha and depth
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