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1. Introduction

This document describes some challenges and proposed ways forward for the
 “Acoustic requirements and test methods for IMS-based conversational speech services over LTE - super wideband and fullband aspects”

building block for the parent work item

“Acoustic requirements and test methods for IMS-based conversational speech services over LTE”

for TS 26.131 and TS 26.132 in 3GPP TSG SA4.
2. Challenges and how to address these
The conclusion column lists suggestions on how to address the challenges. Empty cells means no solution has been identified.
	Item
	Conclusion

	Learning from the headphone industry that dealt with fullband signals for many years. IEC 60268-7:

No reliable method exists

“No known objective method

produces a flat frequency response characteristic from an earphone which is subjectively judged to produce wide band

uncoloured reproduction.”
	Do not specify a tight and flat mask as it is likely not providing any benefit.

	What you see is not what you get – a flat measured curve may not sound flat, a non-flat curve may not sound coloured
	Do not make too restrictive limits and, in particular, do not disqualify dips in the high frequencies – average over a large frequency range

	Acoustic impedance cannot be successfully measured above ~10 kHz –> coupler for the HATS ear simulator – IEC 60318-4 (also known under a previous name “IEC 711”) not specified above 10 kHz
	No guarantee of reproducibility or relevance. If impedance cannot be controlled for high frequencies, one possibility is to have other means to control some level of consistency for the full frequency range. Coupler/HATS manufacturers may have proprietary guarantees exceeding the standardized?

	If the coupler/HATS were anyway specified at high frequencies – what tolerances are expected at high frequencies for the coupler?
	

	HATS ear canal length not representative for an average human? See ITU-T P.57
	Do not make too restrictive limits and, in particular, do not disqualify dips in the high frequencies – average over a large frequency range

	Ear canal length etc varies within the human population – high frequencies will be experienced differently from person to person
	Do not make too restrictive limits and, in particular, do not disqualify dips in the high frequencies – average over a large frequency range

	High position dependency for high frequencies – for both humans and for HATS
	Do not make too restrictive limits and, in particular, do not disqualify dips in the high frequencies – average over a large frequency range

	Headset case: If users select e.g. a headset based on its sound quality they are likely to select based on music listening experience. This is highly preference-based and manufacturers offer a variety to accommodate the variations in taste. If a user likes the headset for music they are also likely to be satisfied for conversational purposes. 3GPP cannot expect to “over-ride” the needs for rich and diverse music experiences by specifying very specific requirements for conversational cases.
	The requirements should leave room for various preferences.

	Equalization of the HATS mouth simulator for SWB range
	OK for at least one HATS manufacturer

	Equalization of the HATS mouth simulator for FB range
	  

	Sound field properties at typical UE microphone positions (behind the lip plane, close to the shoulder for headset etc) – differences between humans and HATS and between HATS types at high frequencies.
	Since new HATS will not be developed short-term, evaluate if corrections are needed and possible. 

Use “sweater” for the HATS?

	Diffuse-field correction is needed up to ~16/22 kHz. It should be used for handset and headset UE:s where the sound is radiated directly into the ear. The influence from HATS (torso/shoulder reflections etc) is not so much of interest. A human-derived curve would be better for the incidence angle dependant part, while the HATS properties should be included for the part being independent of incidence angle.
	There is some work done within ITU-T and ETSI TC STQ that could be reviewed.

	Free-field correction is needed up to ~16/22 kHz. It should be used for handsfree UE:s. The influence from HATS (torso/shoulder reflections etc) is of interest in this case.
	There is some work done within ITU-T that could most likely be used.

	Setting up a MTSI-based speech connection. Are system simulators are available?
	At least one system simulator is commercially available.

	Simulate network impairments (this should be covered by the “UE Delay for IMS-based Conversational Speech Services over LTE” work item building block but only for AMR and AMR-WB)
	

	The winning codec might not be generally available is products within the Release 12 time frame.
	Set up possibility for processing test signals with the codec candidates and later with the winning codec. Be prepared for further adjustments after EVS is available in products.
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