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Abstract
This contribution presents a proposal of profile and level constraints for H.BWC / T.261, aiming to define specific technical parameters and operational constraints suitable for a wide range of use cases. A single profile is proposed, with a consistent approach for level specifications consisting of limits on the number of channels and the decoder data buffering capacity. The proposal outlines the key characteristics of the profile, with particular focus on optimizing efficiency and ease of implementation while supporting current and envisioned use-cases. The document seeks feedback from the group to refine the proposed profile for potential adoption in H.BWC / T.261. An accopmanying related proposal is submitted in VCEG-AC09.


DICOM use cases
The following bullet-point list provides a summary of use-cases that DICOM has described for evaluation for T.261 so far.

· Outpatient 6 Hour Video-EEG (VEEG) Study
· Duration: 6 hours
· Channels: 19 EEG, 1 ECG, 2 EOG, 2 EMG
· Video: Multiplexed audio-video recording (MP4, 1080p Full HD)
· Sampling Rate: 512 Hz
· Bit Depth: 16 bits
· Estimated Data Size: Waveform ~500 MB, Video ~18 GB
· Suggested: Level 3 (≤32 channels, up to 2 kHz) (see Table 1)
· Outpatient Ambulatory 72-hour EEG Study (No Video)
· Duration: 50 hours
· Channels: 19 EEG, 1 ECG
· Sampling Rate: 512 Hz
· Bit Depth: 16 bits
· Estimated Data Size: Waveform ~400 MB
· Discontinuity: One (12:00 PM Tuesday to 10:00 AM Wednesday)
· Suggested: Level 3 (≤32 channels, up to 2 kHz) (see Table 1)
· Outpatient Sleep Monitoring (Polysomnogram [PSG]) Study
· Duration: 8 hours
· Channels: 8 EEG, 1 ECG, 2 EOG, 1 chin EMG, 2 leg EMG, 5 respiratory, 1 PPG (pulse-ox), 1 body position, 1 audio (snore detector)
· Video: Multiplexed audio-video recording (MP4, 720p)
· Sampling Rate: 512 Hz
· Bit Depth: 16 bits
· Estimated Data Size: Waveform ~600 MB, Audio ~100 MB, Video ~18 GB
· Suggested: Level 3 (≤32 channels, up to 2 kHz) (see Table 1)
· Inpatient Long-Term Monitoring (LTM) 24-Hour Intensive Care Unit (ICU) Study
· Duration: 24 hours
· Channels: 19 EEG, 1 ECG, 2 EOG
· Video: Multiplexed audio-video recording (MP4, 1080p Full HD)
· Sampling Rate: 512 Hz
· Bit Depth: 16 bits
· Estimated Data Size: Waveform ~500 MB (for 6 hours), Video ~16 GB (for 8 hours)
· Discontinuity: One (10:00 AM to 12:00 PM)
· Suggested: Level 3 (≤32 channels, up to 2 kHz) (see Table 1)
· Inpatient Long-Term Monitoring (LTM) Presurgical Evaluation Epilepsy Monitoring Unit (EMU) 24-Hour Study
· Duration: 24 hours
· Channels: 25 EEG, 1 ECG, 2 EOG, 4 EMG, 1 PPG, 2 multiplexed audio-video recordings
· Sampling Rate: 1000 Hz
· Bit Depth: 24 bits
· Estimated Data Size: Waveform ~8.5 GB, Video ~150 GB
· No discontinuities
· Suggested: Level 4 (≤64 channels, up to 5 kHz) (see Table 1)
Additional use cases
As one can see, the proposed levels needed for current DICOM use-cases can be supported using Level 3 and Level 4 of Table 1. In addition to those, we recommend considering adding levels tailored for the following use-cases.
ECG breast patches
A simple low-complexity use-case for biomedical signal coding is the recording and transmission of ECG data using wearable breast patches. These devices generally monitor heart activity with a small number of channels, often just two, at moderate sampling rates such as 1 kHz. Signal processing requirements are minimal, focusing mainly on capturing essential cardiac rhythms and transmitting the data efficiently. This setup is ideal for continuous patient monitoring outside clinical environments, like at home, providing valuable health information while keeping hardware and data complexity to a minimum.
EMG research
A use-case for biomedical signal coding in EMG (electromyography) research involves the collection and transmission of muscle activity data using compact wearable sensor arrays. These devices typically monitor a small group of muscles, utilizing a limited number of channels (often between two and eight) with moderate sampling rates, such as 2 kHz. Processing requirements are relatively low, concentrating on the accurate capture of muscle activation patterns and ensuring efficient data transfer for subsequent analysis. This configuration is particularly well-suited for studies of muscle function in daily activities or rehabilitation settings, allowing researchers to gather essential physiological data outside of laboratory environments while minimizing hardware complexity and data volume.
High resolution EEG studies
A typical use-case for high channel EEG studies involves the acquisition and transmission of brain activity data using dense electrode arrays, often featuring between 64 and 256 channels. These systems generally operate at sampling rates up to 5 kHz, which is sufficient for capturing detailed temporal dynamics of neural signals in most research settings. However, in certain advanced applications, such as intracranial recordings or studying high-frequency brain activity, sampling rates may be set even higher than 5 kHz to ensure no loss of information. Processing requirements are moderate to high, focusing on the accurate recording of complex spatial and temporal patterns for advanced neurophysiological analysis. Such setups are essential for research on cognitive function, epilepsy, and sleep studies, offering comprehensive data for in-depth investigations while demanding robust data management solutions due to the increased volume and complexity.
Profile and level definitions
A simple profile definition should not restrict the tools to be used as such but apply reasonable limits for efficient implementations. Therefore, we are suggesting using simple general constraints for the respective levels, which apply to the codec overall and are not specific to any of the tools. We believe it may not not be needed to restrict the levels to have a maximum sampling rate, since there may be cases where there is no real-time requirement. In addition, we think we should consider adding a constraint which is limiting the decoder memory/buffer requirements to a reasonable amount. One example of how this may be achieved is to apply a limit to the maximum number of samples per frame sequence. Since the memory requirements increase as the number of channels increases, we propose to constrain the product of these two quantities.

Table 1 could be used as starting point for a profile definition for T.261. In addition, suggestions in VCEG-AC09 should be considered.

[bookmark: _Ref225328584]Table 1: Draft “Main Profile” Levels
	Level
	Max. number of channels processed
(across all channel groups)
	Max. number of samples in frame sequence times number of channels in coded waveform sequence
	Example use-case

	1
	1
	262 144
	General single-channel signals

	2
	2
	262 144
	ECG, e.g. breast-patches

	3
	4
	262 144
	EMG clinical use

	4
	8
	262 144
	EMG clinical use

	5
	16
	1 048 576
	EMG research

	6
	32
	1 048 576
	DICOM

	7
	64
	1 048 576
	DICOM

	8
	128
	8 388 608
	High resolution EEG

	9
	256
	8 388 608
	High resolution EEG

	10
	512
	8 388 608
	High end future use-cases

	11
	1024
	8 388 608
	High-end future use cases



NOTE – The intent of the third column is to limit decoder buffering capacity requirements. In all cases, the proposed values enable frame sequence lengths of at least 16 384 samples per channel. Since the number of bytes per decoded sample can be up to 3, the imposed data buffering capacity requirement is approximately three times the value in the third column in units of bytes.

Patent rights declaration(s)
Dolby Laboratories may have current or pending patent rights relating to the technology described in this contribution and, conditioned on reciprocity, is prepared to grant licenses under reasonable and non-discriminatory terms as necessary for implementation of the resulting ITU-T Recommendation | ISO/IEC International Standard (per box 2 of the ITU-T/ITU-R/ISO/IEC patent statement and licensing declaration form).

[bookmark: _Hlk171296110]________________________

