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1. Background 

Subclause 8.2 of TR 26.933[1] discusses capture solutions for end-user devices. However, the discussed solution doesn’t include processing for user interaction and handling of UEs. The source would like to propose a pre-processing subclause in subclause 8.2.3. 
2. Discussion

The following 8.2.3.2 content proposed for inclusion in the clause 8.2 of TR 26.933. 
8.1 Capture solution for end-user devices
[bookmark: _Toc167308492]8.2.1 Overview
Support of immersive voice and audio services by end-user devices requires successful combination of several front-end audio technologies and appropriate product design for taking full advantage of the new immersive capabilities. Relevant devices (UE) can come in many shapes and sizes (form factors) for different use cases, and even traditionally dominant UE form factors such as mobile devices can be expected to be used in new ways, e.g., multiple orientations (landscape and portrait) in different use cases and applications that provide immersive voice and audio communication. 
Multi-microphone is used to get expected audio signals for end-user devices, the following figure 8.2.1-1 illustrates one example process of generating audio signals.
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Description automatically generated]Figure 8.2.1-1 example process of generating audio signals.
[bookmark: _Toc167308493]8.2.2 Compensation
Compensation block is used to improve the quality of microphone signals, specifically to smooth the frequency responses and minimize the mismatch within microphone arrays. One of the classic solutions is using the EQ filter to change the responses of the microphone signals. Generally, it usually smooths the microphone response of each channel according to the measured microphone response, this makes microphone signal comparable to each other.
[bookmark: _Toc167308494]8.2.3 Enhancement
8.2.3.1 Introduction
Enhancement block consists of multiple different operations which aim at improving audio quality considering the targeted audio source or sources. These operations can include for example AEC, noise reduction, audio focusing and etc.
8.2.3.2 Pre-Processing
Modern UEs, such as smartphones, typically come with a minimum of two microphones, which may be spatially placed to support stereo and/or spatial audio capture. Users may hold and operate their UEs in landscape (horizontal) or portrait (vertical) mode. Additionally, sometimes user’s hands might interfere audio capture. Based on user interaction with the UE, the audio capture settings can be adjusted accordingly to optimize the multichannel capture performance based on the intended use. 

8.2.3.23 AEC 
AEC is typically performed separately for each microphone signal, but alternative solutions can also be considered. The target of AEC processing is to remove the loudspeaker signal component from the microphone signals based on a reference signal. In the case of stereo playback both stereo channels are needed as reference inputs for the AEC.  
The baseline approach is to apply traditional Acoustic Echo Cancellation on the individual microphone channels. Traditional AEC solution has been to use linear AEC filter which is followed by residual echo suppression (RES). Nowadays RES is often implemented using DNN. Recently, also solutions in which the whole AEC is managed with a single DNN have been introduced. 
8.2.3.34 Noise reduction
…..
3. Conclusion

Source proposes agreeing to the inclusion of new subclause, Pre-processing into 8.2 of TR 26.933 
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