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1. Discussion
As per the time plan of FS_ULBC [1], some the objectives for SA4 #134 meeting are to finalize
· Potential use of noise suppression as part of the codec 
· Discontinuous transmission including voice activity detection and comfort noise
And to make progress with identifying the relevant design constraints for ULBC codec, in coordination with other WGs, including
· Robustness to non-speech input
Several contributions on noise suppression were discussed during SA4 133-e and ADHOC meeting in Erlangen Germany. There were different views on the importance of background transmission and whether noise suppression algorithm should be part of the codec.
In this contribution, the source provides a view on the importance of reconstruction of noise and robustness of the codec to low-SNR input.

1.1. Background/Noise transmission
In some use cases, especially those involving transparent communication environments, users may prefer to retain a sense of ambient context. Therefore, the codec may be required to reconstruct both speech and background noise in at least certain configurations. While the fidelity of the reconstructed noise may be compromised due to bitrate limitations, the goal is to maintain a perceptually plausible acoustic scene that supports natural interaction.
Furthermore, there may be regulatory requirements, particularly in the context of emergency communications, that mandate the inclusion of some representation of background noise. This is to ensure that emergency responders can gain contextual awareness of the caller’s environment—such as traffic, crowd noise, or alarms—which may be critical for assessing the situation and responding appropriately. Even if the background noise cannot be reconstructed with full fidelity, the codec should aim to preserve audible cues that convey the nature of the surrounding environment.
On the other hand, it is critical to make sure that speech quality and intelligibility is not degraded when transmitting background noise. Hence, given the ultra-low bitrate operation points, it may be desirable to have high SNR signal as an input to ULBC encoder. Furthermore, if an AI based solution is considered for ULBC then limiting the SNR may help with training a codec that comfortably fits within the complexity and power constraints of the target devices.
Traditionally, 3GPP codecs have been tested under specific SNR constraints with DCR testing methodology, for e.g., for EVS selection testing, SNR of 20 dB was considered as also mentioned 3GPP TR 26.952 (Note that for such a testing the noise may be pre-processed to remove very low frequency rumbling). The SNR of 20dB at the input to encoder is very realistic in voice communication use cases due to the capability of noise suppression solutions (external to the codec) in the pre-processing chain.
Considering the above-mentioned points, the source is of the opinion that ULBC should be able to reconstruct background noise at least in certain configurations while meeting speech quality and intelligibility requirements, wherein such configurations may be bitrate specific OR it may also be based on user selection. The SNR requirement for such configurations can also be bitrate and use-case dependent, for example, at low bitrates ([1-3] kbps) a SNR of 20dB or higher can be supported whereas a SNR of 15 dB or higher can be supported for bitrates higher than [3] kbps.

NOTE: It is to be decided whether the codec should be able to reconstruct all kinds of background noises OR only certain specific noises (e.g., emergency alarms, siren sounds).


1.2. Robustness to background noise
While it is desirable to transmit noisy speech (with background noise) over GEO channel with high SNR signals as mentioned in clause 1.1, the codec should be robust to cases wherein the input signal SNR is low and does not meet the desired SNR criteria. 

1.3. Noise reconstruction during speech activity and speech inactivity
It is expected that there is consistency of the noise reconstruction between speech active periods and speech inactive periods. Furthermore, it is also expected that the fidelity of the reconstructed background noise may be reduced at envisioned bitrates for ULBC however the noise reconstruction should be plausible.




2. Proposal

It is proposed to update the design constraints Table 6.2-1 in TR 26.940 as proposed below.

* * * First Change * * * *

[bookmark: _Toc2554][bookmark: _Hlk61529092]6.2	Design Constraint Parameter

Table 6.2-1 List of ULBC design constraint parameter

	Parameter
	Design Constraint
	Note

	Bit rates


	
	

	Sample rate and audio bandwidth

	
	

	Frame length
	
	

	Complexity and memory demands
	
	

	Algorithmic delay
	
	The algorithmic delay is defined as the frame size buffering delay plus any other delays inherent in the codec algorithm (e.g., look-ahead, sample-rate conversion, and decoder post-processing)

	Packet loss concealment (PLC)
	
	

	Potential use of noise suppression as part of the codec
	N/A (Not Applicable)
	

	Discontinuous transmission including voice activity detection and comfort noise
	
	

	Robustness to non-speech input
	
ULBC should be able to reconstruct a background noise representation in at least certain high SNR [20 dB SNR] configurations
	Editor’s note 1: May need to be in performance requirement

Editor’s note 2: Noise reconstruction may only be enabled in certain configurations and be limited to certain types of noises. 

	
	
	



* * * End of Changes * * * *





