
小米集团技术委员会 -标准与新技术部 COPYRIGHT 2024,  ALL RIGHTS RESERVED

Carriage of depth and alpha maps 
as HEVC single-layer bitstreams

JVET-AG0144-v3 

E. THOMAS, E. POTETSIANAKIS, E. ALEXIOU, R. 
GHAZNAVI-YOUVALARI, M. ABDOLI, M-L. CHAMPEL

01/25/2024



小米集团技术委员会 -标准与新技术部 COPYRIGHT 2024,  ALL RIGHTS RESERVED

XR application

1. Background: XR rendering
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Depth map are essential in AR to stabilise the 
virtual objects in the real world but also for lighting, 

other techniques etc.

Alpha channel is required in AR for video see-
through device to alpha blend the view with the 

captured real-world scene.

More information can be found in the OpenXR specification (link)
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https://registry.khronos.org/OpenXR/specs/1.0/html/xrspec.html
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XR remote rendererXR application

1. Background: Split rendering concept
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Split rendering serverXR application

1. Background: 3GPP HEVC split rendering
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Overview of 3GPP SA4 split rendering service*

HEVC RTP stream

HEVC RTP stream
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* See 3GPP SA4 TS 26.565 Split Rendering Media Service Enabler (link) for more details

https://portal.3gpp.org/desktopmodules/Specifications/SpecificationDetails.aspx?specificationId=4103
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2. Design goals

◼ Enabling depth and alpha maps in HEVC single-layer bitstream by 
signalling:

1. Indication that the bitstream carries a depth map sequence or an 
alpha map sequence.

2. Indication on the mapping used between the depth/alpha map 
(mono-channel) and the luma and chroma components.

3. Information specifying how to interpret the sample values from 
the decoded pictures to reconstruct the depth/alpha maps. 
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Adding colour_primaries code 
points in CICP.

(based on JVET-AG0308)

3. Possible solutions for design goal #1
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1. Information indicating that the bitstream carries a depth map sequence 
or an alpha map sequence.

Note: See Word contribution in JVET-AG0144 for entire spec text
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Adding matrix_coeffs code points for mono-
channel (luma only) in CICP.

(based on JVET-AG0308)

3. Possible solutions for design goal #2
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2. Indication on the mapping used between the depth/alpha map (mono-
channel) and the luma and chroma components.

Note: See Word contribution in JVET-AG0144 for entire spec text

…
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Modifications of existing SEI messages to be used in the single layer context.

3. Possible solutions for design goal #3

8

3. Information specifying how to interpret the sample values from the 
decoded pictures to reconstruct the depth/alpha maps.

◼Example changes in the depth representation SEI message:

When present, the depth representation information SEI message shall be
associated with either:

⎯ one or more layers with AuxId value equal to AUX_DEPTH

⎯ a layer with primary pictures carrying depth maps

The syntax elements in the depth representation information SEI message 
specify various parameters for auxiliary pictures of type AUX_DEPTH or 
non-auxiliary pictures carrying depth maps. Those parameters are 
signalled for the purpose […]

See Word contribution for full text changes.
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Conclusion

◼ Split rendering is critical for XR applications.

◼ 3GPP SA4 is developing a split rendering service specification.

◼ This service requires multiple RTP HEVC streams for texture 
sequence and depth and alpha map sequences.

◼ Solutions are proposed to enable HEVC single layer carriage of 
depth and alpha maps based on CICP code points and 
modifications of existing HEVC depth and alpha SEI messages.

◼ We recommend documenting the solution in the relevant draft 
specification documents.
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