

3GPP TSG SA WG4#128 post	Tdoc SA4aA240043
28, June, 2024
[bookmark: _Hlk170339364]Source:	Beijing Xiaomi Mobile Software
Title:		Update proposals for TR 26.933 v1.0.0
Document for:	discussion& agreement
Agenda Item:	1.6
Introduction
This contribution aims to update the remaining part of TR 26.933. Proposing to include the contents in chapter 2 to the corresponding clauses.

Content
 Proposed updates in clause 6.4 Microphone frequency response
In current smartphones with multiple microphones, each microphone may exhibit a different frequency response. Some microphones are positioned along the device's edge alongside stereo speakers, leading to varying hardware designs that affect their acoustic performance. For instance, a common configuration includes four microphones, with three located on the device's edge.  
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Figure x. microphone frequency responses on the edge of smartphones.
The fourth microphone, often placed along with the camera, which makes different acoustic diffraction due to its distinct surface position compared to the other ones.
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Figure x. microphone frequency responses on the back of smartphones.
The frequency response of the raw microphone signal typically appears mostly flat with a pronounced rise in certain high frequency bins, usually exceeding 10dB. To enhance sound quality, adjusting the pronounced rise to higher frequency bins can minimize its perceptual distortion.

 Proposed updates in clause 7.2.4.3	 HOA
In ambisonic microphones, a minimum of  microphones is required to capture N order HOA. Consequently, a second-order HOA necessitates at least 9 channels of ambisonic microphones. However, the current number of microphones on smartphones is limited to 4. Therefore, there is no significant evidence to support the implementation of HOA on current smartphones.

 Proposed updates in clause 7.4 Noise suppression
7.4 Noise suppression
The needs of noise suppression(NS) depend on certain usage scenario or sometimes specific solutions, for example, for office scenario mainly consists of speech components, NS is highly needed, however, for concert application scenario which includes various of music instruments and other atmosphere audio components, NS may not be needed, in this case ,moreover, audio scene recognition may be also needed for identifying specific scenarios

 Proposed updates in clause 9 Conclusions and Recommendations
9.1 Conclusions for clause 4
These 7 different UEs have various structure sizes, except for the car, it's basically a flat board, from configuration point of view, compared with professional audio acquisition equipment, these UEs may be possible but not so easy acquiring audio signals other than mono. 
9.2 Conclusions for clause 5
Following the advancements in microphone devices, it grants more possibilities for UEs integrated with the miniature microphones to capture audio signals, specifically, the digital MEMS microphone includes preamps, ADC, and clocks, which makes it can directly output digital signals, so audio capture has become significantly more convenient. This innovation is particularly beneficial for small-sized devices according to its size and consistent performance.
9.3 Conclusions for clause 6
Because of the physical constraints of the current UE devices, both stereo capture and spatial audio capture need corresponding acoustic designs for acquiring good raw microphone signals, the design should follow the requirements of the expected format audio signals. According to the simulation results of the smartphone, its performance of the microphone frequency response is not as good as needed.
9.4 Conclusions for clause 7
The raw microphone signals are used for generating the expected format audio signals, to get satisfied audio signals, some necessary signal processing modules such as AEC, MASP and possible NS are needed, there is also adaptive processing on the modules for different UEs.
9.5 Conclusion summary and recommendations
UE hardware and software hold the potential to deliver immersive voice and audio services with corresponding technologies. Among the UEs listed in clause 4, smartphones have become an indispensable part of people’s daily lives, not only as a means of real-time communication, but also as an important device for recording lives, creating contents and enjoying entertainments, However, their immersive audio capture capability remains an issue according to the above conclusions.
Aiming at expanding the market and accelerating deployment of IVAS codec, an immersive audio capture solution for duplex end-to-end service may be needed. Consequently, it’s recommend to start a normative work of immersive audio capture for smartphones.

Conclusion
It is proposed to include contents in chapter 2 into corresponding clauses of 26.933. 
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