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1 Overview
[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK7][bookmark: OLE_LINK8]This document provides an informative overview of an enhancement method for improving colour formats using the layered extensions of the HEVC standard. Inspired by the Colour Format Enhancement Derivation item defined in HEIF and summarized in [1], this approach seeks to use layered extensions of HEVC to carry colour components in different layers of the HEVC bitstream in a backwards-compatible manner. The primary objective of this document is to gather feedback from the group to refine the proposal for further development at the next MPEG/JVET meeting.
This method outlines how layered extensions of HEVC can distribute colour components across different layers within the HEVC bitstream. A new SEI message, containing the necessary metadata for the reconstruction of images or videos with enhanced colour formats, can be defined similarly to the ColourFormatEnhancement in HEIF.
To ensure backwards compatibility, the layer 0 of the HEVC bitstream can carry the YCbCr 4:2:0 signal. Higher layers can carry enhancement information used to reconstruct higher capability colour formats, such as YCbCr 4:4:4 or RGB, while these additional components are still coded using traditional 4:2:0 coding. Furthermore, a new SEI message will be defined to indicate how the data from different layers can be combined for reconstruction. Key elements of the metadata include:
· Layer Identification: Identifies which layers contain the base and enhancement streams.
· Colour Format Information: Specifies the target enhanced colour format (e.g., YCbCr 4:4:4).
· Component Mapping: Describes how to combine colour components from different layers.
· Component Packing Information: Indicates if multiple components are packed in the referenced video.
Below figures show a couple of examples:
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Figure 1: YCbCr 4:4:4 with YCbCr 4:2:0 as a fallback in layer 0 and two YCbCr 4:2:0 in layers 1 and 2.

[image: A diagram of a diagram

Description automatically generated]
Figure 2: YCbCr 4:4:4 with YCbCr 4:2:0 as a fallback in layer 0 and one YCbCr 4:2:0 packed image in layer 1 with packed Cb and Cr components.
Obviously, this solution impacts the decoder level, as higher capability will be required to decode all the layers. Nevertheless, it can be advantageous to achieve 4:4:4 decoding if the hardware does not provide native support for 4:4:4.
2 Proposal
By defining a method to distribute colour components across different layers in HEVC and introducing a new SEI message, we can achieve enhanced colour format representation while maintaining backwards compatibility. This approach mirrors the benefits of the HEIF Colour Format Enhancement Derivation item as summarized in [1], extending them to layered extensions of HEVC streams.
This contribution is purely informative and aims to gather feedback from the group. We invite members to review the proposal and provide their insights. The work on this proposal is expected to be further developed at the next MPEG/JVET meeting.
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