- 2 -
	ITU – Telecommunications Standardization Sector
STUDY GROUP 21 Question 6/21
Video Coding Experts Group (VCEG)
78th Meeting: 13–23 January 2026, by teleconference
	Document VCEG-BZ28-v1



	Question:
	6/21 (VCEG) 

	Source:
	Christof Fersch, Jonathan Pfaff
	Email:
	christof.fersch@dolby.com, jonathan.pfaff@hhi.fraunhofer.de

	Title:
	CE descriptions for H.BWC (planned T.261)



Abstract
This document contains the CE descriptions for H.BWC (planned T.261) as agreed at the 78th VCEG (Q6/21) virtual meeting, 13–23 January 2026.

_______________________


CE 1: CE on preLPC tool for ACoM use cases and lossless audio coding
In this CE, the preLPC tool for lossless audio coding for machines (ACoM) application is investigated, which was introduced in VCEG-BZ24 / ISO/IEC JTC1/SC29/WG6/M75474 [1]. Thus, it is tested to introduce a residual pre-whitening stage based on LPC (preLPC) that is applied per block prior to transform-domain LMS processing. The preLPC tool is proposed in order to improve the regularity of transform coefficients and the effectiveness of CABAC.
The motivation is that, for audio-oriented content, residual signals after block-level prediction may still exhibit short-term correlation, and prior audio coding practice has benefited from combining time-domain and frequency-domain prediction / pre-whitening concepts. 
The proposed preLPC tool is a residual pre-processing stage designed to further reduce short-term temporal correlation that may remain after block-level prediction in lossless audio coding. When enabled and explicitly signalled in the bitstream, the preLPC tool applies a linear predictive filtering operation directly on the residual signal in the time domain prior to subsequent transform-domain processing. Unlike conventional inter-channel or transform-domain LMS tools, the preLPC tool operates independently within each block and does not rely on information from other channels and neighbouring blocks, thereby avoiding additional cross-block or cross-channel dependencies. The prediction direction (i.e., forward or backward) is adaptively selected on a per-block basis according to encoder-side criteria, allowing the tool to better match local signal characteristics across a wide range of content types. At the decoder, the inverse preLPC process is applied using the transmitted parameters to ensure exact lossless reconstruction. By pre-whitening the statistical properties of the residual prior to transform and entropy coding, the preLPC can enhance coding efficiency while maintaining compatibility with the existing lossless decoding pipeline.
A draft specification text based on “VCEG-BZ02-H.BWC_Specification_Draft4-v1.docx” is attached as “VCEG-BZ28-CE1-text-attachment-v1.docx”.
Test conditions for CE 1:
As use cases enumerated in the MPEG ACoM CfP have different signal properties, modified CTCs including additional ACoM use cases will be used for validation. In addition to existing CTCs, the new configuration files ("combinedPresetACoM_lossless.cfg", "combinedPresetACoM_IndepChannel_lossless.cfg") will be used for the validation of CE 1. 
CE 2: CE on group-wise inter-channel LMS
In VCEG-BZ21 [2], a residual-triggered group-wise inter-channel LMS predictor was proposed while disabling the AR-LMS by setting ‘lms_order’ to 0. It shares common LMS weights over a group of adjacent DCT bins and updates the LMS weights only if the group of DCT bins contains non-zero residual. Experimental results in VCEG-BZ21 demonstrates bitrate reduction (BR-R) of -0.37%, encoding time reduction of 4%, and decoding time increase of 2.88% for the three EEG datasets of the CTC in the joint channel lossless coding.
In this CE 2, we test the use of group-wise inter-channel LMS to further evaluate for other cases, such as lossy coding.
A draft specification text based on “VCEG-BZ02-H.BWC_Specification_Draft4-v1.docx” is attached as “VCEG-BZ28-CE2-text-attachment-v1.docx”.
CE 3: CE on montage-based graph coding
In VCEG-BZ22 [3], Montage-based Graph Coding (MGC) was proposed to identify and exploit structural redundancy between channels strictly through parsing of channel labels in the header without sample-domain analysis. By modelling the electrode montage as a deterministic graph, MGC adaptively selects between "Direct Reconstruction" for perfectly redundant signals and "Predictive Coding" within the RDO loop for noisy signals. Experimental results in VCEG-BZ22 demonstrate a bitrate reduction (BR-R) of 3.19% for lossless coding and a BD-rate reduction of 2.05% for lossy coding on the CHB-MIT dataset under the joint channel coding CTC. 
In this CE 3, the proposed MGC is investigated to further validate its performance stability and integration with the updated Test Model (H.BWC-5.0). While significant gains have already been demonstrated for the CHB-MIT dataset, this CE focuses on re-verifying these compression gains against the updated test model to ensure consistent optimization. Furthermore, the investigation serves to confirm that MGC remains strictly transparent to datasets without structural redundancy, ensuring no degradation in BD-rates and its computational complexities across all other configurations in the H.BWC Common Test Conditions (CTC).
A draft specification text based on “VCEG-BZ02-H.BWC_Specification_Draft4-v1.docx” is attached as “VCEG-BZ28-CE3-text-attachment-v1.docx”.
Test plan
	CE-Test
	Tester
	Cross-Checker

	CE 1 (CE on preLPC tool for ACoM use cases and lossless audio)
	ETRI
	HHI

	CE-2 (CE on group-wise inter-channel LMS)
	ETRI
	Dolby

	CE-3 (CE on montage-based graph coding)
	ETRI
	Philips


The tests are to be conducted before the next meeting.
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