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Abstract
In the CICP TuC document [1], a definition is provided for subsampling and generic sample location signaling. The current HEIF amendment [2] already defines such signaling, and we believe that including this signaling in the CICP specification is the appropriate approach. We therefore propose to move the relevant parts from the TuC document into an amendment of the CICP specification, and updating the definitions to align with the HEIF amendment.
Relevant Part from HEIF Amendment
Table XX1 - Channel subsampling and sample position
	Value of subsampling_type
	Value of subsampling_location
	Channel subsampling
	Position of the centre of the top-left chroma sample relative to the centre of the top-left luma sample in units of luma samples

	
	
	
	Horizontal (x)
	Vertical (y)

	0
	0 or 1 or 2 or 3 or 4 or 5
	none (4:4:4)
	0
	0

	1
	0 or 2 or 4
	subsampled by a factor 2 horizontally (4:2:2)
	0
	0

	
	1 or 3 or 5
	
	0.5
	

	2
	0
	subsampled both horizontally and vertically by a factor 2 (4:2:0)
	0
	0.5

	
	1
	
	0.5
	0.5

	
	2
	
	0
	0

	
	3
	
	0.5
	0

	
	4
	
	0
	1

	
	5
	
	0.5
	1

	3
	0 or 2 or 4
	subsampled by a factor 4 horizontally (4:1:1)
	0
	0

	
	1 or 3 or 5
	
	1.5
	

	4
	0 or 1
	subsampled by a factor 2 vertically (4:4:0)
	0
	0.5

	
	2 or 3
	
	
	0

	
	4 or 5
	
	
	1

	Other values
	Reserved


Proposal
Addition of new subclause 8.8 to CICP for signalling chroma subsampling and sample location beyond 4:2:0 formats.
8.8 	Generic subsampling and sample location
8.8.1 	Generic subsampling type
Type: Unsigned integer, enumeration
Range: 0 to 15, inclusive
GenericSubsamplingType indicates the subsampling of a channel compared to a channel that has not been subsampled. It is specified explicitly or implicitly per channel in a field or frame. At least one channel in a field or frame shall have a GenericSubsamplingType value of 0.	Comment by Alexis Tourapis: What happens with undefined. Do you still need to have 1 with 0 if all others are undefined? Why not have all undefined?

As an example, what happens with a bayer pattern?
Table 9 — Interpretation of generic subsampling type indicator (GenericSubsamplingType)

	Value
	Interpretation of GenericSubsamplingType

	0
	No subsampling

	1
	2x horizontal subsampling (4:2:2)

	2
	2x horizontal and vertical subsampling (4:2:0)

	3
	4x vertical subsampling (4:1:1)

	4
	2x vertical subsampling (4:4:0)

	5-14
	Reserved

	15
	Undefined



Table 9 describes the meaning of the GenericSubsamplingType values. As an example, 4:4:4 subsampled content would be described with GenericSubsamplingType as [0,0,0], 4:2:0 as [0,2,2], and 4:2:2 as [0,1,1].

8.8.2 	Generic subsampling sample location
Type: Unsigned integer, enumeration
Range: 0 to 15, inclusive
GenericSubsamplingSampleLocType indicates the sample alignment of a channel compared to a channel that has not been subsampled. It is specified per channel in a field or frame. It is assumed that at least one channel in a field or frame is not subsampled.
The meaning of GenericSubsamplingSampleLocType depends on the value of GenericSubsamplingType for the same channel. The relative spatial positioning of the sample compared to a channel that is not subsampled, can be expressed by defining two variables HorizontalOffset and VerticalOffset as a function of GenericSubsamplingSampleLocType as given by Table 10. HorizontalOffset is the horizontal (x) position of the centre of the top-left sample of the current channel relative to the centre of the top-left sample of a channel that is not subsampled in units of non-subsampled samples. VerticalOffset is the vertical (y) position of the centre of the top-left sample of the current channel relative to the centre of the top-left sample of a channel that is not subsampled in units of non-subsampled samples.
Table 10 — Interpretation of the value of GenericSubsamplingSampleLocType for
different GenericSamplingType values in terms of ([HorizontalOffset,VerticalOffset)]
	
	GenericSubsamplingType

	Value
	0
	1
	2
	3
	4

	0
	(0.0, 0.0)
	(0.0, 0.0)
	(0.0, 0.5)
	(0.0, 0.0)
	(0.0, 0.5)

	1
	(0.0, 0.0)
	(0.5, 0.0)
	(0.5, 0.5)
	(10.25, 0.0)
	(0.0, 0.5)

	2
	(0.0, 0.0)
	(0.0, 0.0)
	(0.0, 0.0)
	(0.0, 0.0)
	(0.0, 0.0)

	3
	(0.0, 0.0)
	(0.5, 0.0)
	(0.5, 0.0)
	(10.25, 0.0)
	(0.0, 0.0)

	4
	(0.0, 0.0)
	(0.0, 0.0)
	(0.0, 1.0)
	(0.0, 0.0)
	(0.0, 1.0)

	5
	(0.0, 0.0)
	(0.5, 0.0)
	(0.5, 1.0)
	(10.25, 0.0)
	(0.0, 1.0)

	6-14
	Reserved
	Reserved
	Reserved
	Reserved
	Reserved

	15
	Undefined
	Undefined
	Undefined
	Undefined
	Undefined


Table 10 describes the meaning of the GenericSubsamplingSampleLocType values given the GenericSubsamplingType for the current channel. For the case of GenericSubsamplingType equal to 
2 (4:2:0), the values of GenericSubsamplingSampleLocType have the same meaning as Chroma420SampleLocType. The meaning for the other cases of GenericSubsamplingSampleLocType have the corresponding HorizontalOffset and VerticalOffset as for GenericSubsamplingType 2, where applicable.
If a channel has a GenericSubsamplingType of 0, the value of GenericSubsamplingSampleLocType for that channel is ignored.
Examples:
· GenericSubsamplingType [0,2,2] and GenericSubsamplingSampleLocType [2,1,1] corresponds to 4:2:0 subsampling with centre-centre chroma location (i.e. Chroma420SampleLocType 1).
· GenericSubsamplingType [0,3,3] and GenericSubsamplingSampleLocType [2,1,1] corresponds to 4:1:1 subsampling with centre chroma location.
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