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1. Background 

In SA4-e (AH) Audio SWG post 127, the source presented “Tdoc S4aA240015 [1]” and the contribution was partially agreed for inclusion in the TR 26.933. As a follow up to the ad-hoc call, the source surveyed true wireless headphones, as this category is becoming popular and is mostly used with smartphones and portable devices such as tablets, laptops, etc., for voice communication and audio streaming. Survey results are presented in this document for discussion and for inclusion in the TR 26.933[2]. 

2. Discussion

The following content is proposed for inclusion in the clause 6.3.2 of TR 26.933. 

Microphones Design for the Headphones

Generally, headphone form factors can be divided into 3 categories over-ear, on-ear, in-ear. Nowadays, wireless headphones are quite popular, and these devices are often connected to a smartphone or a portable device via Bluetooth both for speech communication and for audio streaming. These devices are equipped with MEMS microphones supporting more than one microphone. The number and placement of microphones per device category vary from manufacturer to manufacturer with the goal of delivering better sound quality and spatial experiences. 

Despite the form-factor for in-ear headphones being comparatively smaller compared to on and over-ear devices, in-ear devices incorporate up to 6 microphones (3 per bud), while on-ear devices incorporate up to 9 microphones, with a major focus on improving user experience.  Table 1 and 2 cover the specifications of these microphones for on-ear, over-ear, and in-ear.

Table 1: MEMS microphone example characteristics for Multi-array microphones for on-ear or over-eardevices 
	Number of Microphones per pair
	Placement of Microphones 
	Polar Pattern

	up to 9* microphones
	up to 3 external microphones per side distributed. 
on the outside ear cup.
	Omnidirectional

	
	1 internal microphone per side
	

	
	w/wo 1 dedicated microphone for voice (right cup)
	



* For some headphones (on-ear), up to 9 microphones are available, while others may have fewer than 9 microphones.

Table 2: MEMS microphone example characteristics for Multi-array microphones for in-ear devices 
	Type
	Number of Microphones per pair
	Placement of Microphones per side
	Polar Pattern

	Pod
	Up to 6*
	Bottom of the stem (1), Top of the stem (1)
w/wo Inward facing microphone (1)
	Omnidirectional /Cardioid

	Bud
	
	2 mics located on the outer part of the bud w/wo one inward facing microphone
	


*Some headphones may incorporate one or two additional bone conduct microphone(s). 

The general trend among wireless headphone manufacturers is primarily focused on delivering better noise cancellation. To achieve this, larger microphone arrays up to 4 per side are used. 

3. Conclusion

Source proposes to change the 6.3.2 subclause heading to “microphones design for the headphones” and agree the inclusion of discussion text in the TR 26.933, 6.3.2 clause.
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