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1. Discussion
Noise suppression (NS) algorithms are typically tailored for each device, optimized according to the specific placement and design of microphone arrays to maximize sound quality.  Adopting an NS algorithm within a codec can introduce challenges, particularly in terms of front-end processing efficiency. 
1. Device-Specific Optimization:  The effectiveness of NS algorithms is highly dependent on the physical and acoustic properties of each device. A generic NS algorithm applied uniformly across different device types could result in suboptimal audio performance, particularly in devices with specialized hardware configurations. 
2. ULBC codec’s robustness in noise:   Testing the ULBC codec with clean, noisy, and noise suppressed speech may provide better understanding of the ULBC candidate’s robustness. While effective at reducing background noise, NS algorithms may introduce speech distortions and therefore introduce bias into ULBC codec testing.  In fact, the need for NS testing also depends significantly on the specific SNR levels targeted for evaluating the ULBC codec.  

For emergency calls, it is important not to remove all background noise, as the noise may contain critical information — for example, voices or sounds in the background that help identify the caller’s environment or indicate ongoing danger. In situations such as emergency response or law enforcement communications, background sounds like alarms, traffic, or other people speaking can provide valuable context and should be preserved. In non-emergency voice calls, noise suppression may be tuned and adaptively configured to remove noise and minimize distractions. 

Adopting an NS algorithm within a codec can also contribute to unwanted complexity and to increased end-to-end latency. ML-based noise reduction algorithms can be computationally complex and therefore a power drain.  Being forced to implement a complex NS could be a burden for some devices and inefficient.

It is essential to allow flexibility in the implementation of the NS algorithms. This will enable manufacturers to develop and integrate NS systems that are fine-tuned to the specific requirements, thereby ensuring optimal performance across all device types and use cases. 

2. ULBC Codec Testing in Noise
EVS codec testing (TR 26.952) in noise considered car noise, street noise, and office/babble noise at 15dB, 20dB, and 20dB, respectively. The ITU-T P.800 DCR test methodology (e.g., “Degradation of Speech in Noise” DMOS test) was used for the tests to evaluate the codec’s performance in noisy speech. As part of MCPTT work TR26.989 v19.0.0, the EVS codec was further evaluated in siren noise at 5dB SNR.

Following the principles of established testing framework from EVS, an example proposal is given in Table 2.1 below where the ULBC codec is tested in the following scenarios:
· Clean speech
· Noisy speech: Stationary noise e.g., at SNR of 15dB
· Noisy speech: Non-stationary noise e.g., at SNR of 20-25dB
Additionally, to characterize the robustness of ULBC codec in low SNR conditions, the testing framework can be extended as shown in Table 2.2.  
· Noisy speech: Stationary noise e.g., at SNR of 5-10dB
· Noisy speech: Non-stationary noise e.g., at SNR of 10-15dB
· NS processed speech: Stationary noise e.g., at SNR of 5-10dB
· NS processed speech: Non-stationary noise e.g., at SNR of 10-15dB
To avoid any bias in ULBC codec testing, a common NS processing tool is used to generate NS processed speech. It is for further study to select the various noise types, and the NS processing tool.


Table 2.1. ULBC testing following the EVS codec testing framework

	Source Material
	Noise type
	SNRs
	Subjective test methodology

	Clean speech
	-
	-
	ITU-T P.800 ACR and/or DCR

	Speech + Noise
	Stationary noise (car, etc)
	15 dB
	ITU-T P.800 DCR

	Speech + Noise
	Non-stationary noise (street, babble, etc)
	20-25dB
	ITU-T P.800 DCR
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Table 2.2. Additional ULBC testing in noise

	Source Material
	Noise type
	SNRs
	Subjective test methodology

	Speech + Noise
	Stationary noise (car, etc)
	5-10 dB
	ITU-T P.800 DCR

	Speech + Noise
	Non-stationary noise (street, babble, etc)
	10-15 dB
	ITU-T P.800 DCR

	NS processed 
speech + Noise
	Stationary noise (car, etc)
	5-10 dB
	ITU-T P.800 DCR

	NS processed 
speech + Noise
	Non-stationary noise (street, babble, etc)
	10-15 dB
	ITU-T P.800 DCR




3. Proposal

It is proposed to update Clause 9 in TR 26.940 to reflect the changes below. 









* * * First Change * * * *

9.1.4.   ULBC Codec Testing Considerations in Noise

9.1.4.1.  Background
Noise suppression (NS) algorithms are typically tailored for each device, optimized according to the specific placement and design of microphone arrays to maximize sound quality.  Adopting an NS algorithm within a codec can introduce challenges, particularly in terms of front-end processing efficiency. 
1. Device-Specific Optimization:  The effectiveness of NS algorithms is highly dependent on the physical and acoustic properties of each device. A generic NS algorithm applied uniformly across different device types could result in suboptimal audio performance, particularly in devices with specialized hardware configurations. 
2. ULBC codec’s robustness in noise:   Testing the ULBC codec with clean, noisy, and noise suppressed speech may provide better understanding of the ULBC candidate’s robustness. While effective at reducing background noise, NS algorithms may introduce speech distortions and therefore introduce bias into ULBC codec testing.  In fact, the need for NS testing also depends significantly on the specific SNR levels targeted for evaluating the ULBC codec.  

For emergency calls, it is important not to remove all background noise, as the noise may contain critical information — for example, voices or sounds in the background that help identify the caller’s environment or indicate ongoing danger. In situations such as emergency response or law enforcement communications, background sounds like alarms, traffic, or other people speaking can provide valuable context and should be preserved. In non-emergency voice calls, noise suppression may be tuned and adaptively configured to remove noise and minimize distractions. 

Adopting an NS algorithm within a codec can also contribute to unwanted complexity and to increased end-to-end latency. ML-based noise reduction algorithms can be computationally complex and therefore a power drain.  Being forced to implement a complex NS could be a burden for some devices and inefficient.

It is essential to allow flexibility in the implementation of the NS algorithms. This will enable manufacturers to develop and integrate NS systems that are fine-tuned to the specific requirements, thereby ensuring optimal performance across all device types and use cases. 

9.1.4.2.  Recommendations for ULBC Codec Testing
EVS codec testing (TR 26.952) in noise considered car noise, street noise, and office/babble noise at 15dB, 20dB, and 20dB, respectively. The ITU-T P.800 DCR test methodology (e.g., “Degradation of Speech in Noise” DMOS test) was used for the tests to evaluate the codec’s performance in noisy speech. 

Following the principles of established testing framework from EVS, an example proposal is given in Table 9.1.4.1 below where the ULBC codec is tested in the following scenarios:
· Clean speech
· Noisy speech: Stationary noise e.g., at SNR of 15dB
· Noisy speech: Non-stationary noise e.g., at SNR of 20-25dB
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Table 9.1.4.1 ULBC testing following the EVS codec testing framework

	Source Material
	Noise type
	SNRs
	Subjective test methodology

	Clean speech
	-
	-
	ITU-T P.800 ACR and/or DCR

	Speech + Noise
	Stationary noise (car, etc)
	15 dB
	ITU-T P.800 DCR

	Speech + Noise
	Non-stationary noise (street, babble, etc)
	20-25dB
	ITU-T P.800 DCR
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