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Introduction
This contribution proposes an example design of a stereo capture stack for multi-microphone smartphone device.
The source suggests including chapter 2 in section 8 (Example audio capture processing solutions) of draft TR 26.933 after discussion and agreement.
Content
To ensure the quality of speech in stereo capture, the following processing modules should be selected if needed beyond microphone array signal processing for stereo, they are as follows: Acoustic Echo Cancellation (AEC), Automatic Noise Suppression (ANS), and Automatic Gain Control (AGC). A simple approach involves applying traditional monaural audio processing to each channel, with corresponding adjustments to accommodate stereo case. 
The various components of a stereo audio capture chain are as follows:  
1. Raw microphones unprocessed input and echo reference signal  
2. AEC
3. Microphone array signal processing for stereo 	
4. ANS
5. AGC
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Figure1 signal flow of stereo solution
AEC
AEC is a crucial process required since the advent of monaural speech. However, for stereo audio, there is a notable difference as many stereo processing techniques utilize phase and level information to generate the stereo audio format. Consequently, non-linear processing in AEC may be managed with caution, as it potentially affects the signal phase.
[bookmark: _Int_rAtP9ksx]Microphone array signal processing for stereo
The stereo processing transforms the raw microphone signal into a standard stereo audio. It employs two or more microphones on the smartphone to create left and right channels. As the stereo audio, sounds coming from different angles present varied ICTD and ICLD. Concurrently, sounds from various angles present a phase difference between the microphones, which can be leveraged to modify ICTD and ICLD for different degrees. A transforming matrix could be constructed based on this information, and technologies such as beamforming may be utilized.

ANS
In monaural speech audio, the main emphasis is on capturing the speech signal. However, stereo audio offers the additional advantage of presenting the ambiance. As a result, certain ambient sounds, which might be dismissed as background noise in monaural speech audio, are effectively conveyed in stereo audio. The interpretation of noise varies between monaural and stereo audio. Although device floor noise and wind noise are still classified as noise, other non-speech sounds originating from the actual environment enhance the atmosphere and are therefore considered effective signals in stereo audio. 
AGC
The AGC in monaural speech audio is to set the audio with same level, directly apply the AGC to left and right channel may do harm the ICLD in stereo audio which has an impact on stereo audio. So, when apply AGC to stereo audio, the ICLD may be maintained, like let the left and right channels get a same gain from the AGC.

Conclusion
 The source proposes a general stereo solution for smartphone. It is expected to be included into the draft TR 26.933 after discussion and agreement.
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