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1 Introduction
In previous updates of STMR in 3GPP TS 26.131 and TS 26.132 (see e.g. [3], [4] and [5]), some problems with HATS-based STMR measurements were addressed. In those cases, the main concern was that forcing STMR values to be below 23 dB could, with some UE form factors, be counter-productive for the perceived quality.

This contribution addresses a different problem where the STMR can be lower than the requirements, even when the electrical sidetone path is disabled, especially for large “smartphones”.
2 Issue

At first, consider the definition of various sidetone paths:
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Sidetone paths through which a telephone subscriber may hear his own voice




Figure 1 From ITU-T Recommendation P.76 [1]
The STMR calculation algorithm of ITU-T P.79 [2] was developed for quantifying the audibility of the electrical sidetone path using a sealed coupler. The air-conducted path was not intended to be included in the test setup. ITU-T SG12 stated [6] that the STMR weighting function only has been validated when using Type 1 ear simulator.
The lower STMR limit is specified to avoid annoying effects (e.g. howling, increase of ambient noise level in the ear) of an excessive electrical sidetone. In HATS-based measurements, the air-conducted path cannot be avoided in the test setup. With some UE form factors, the air-conducted path can be substantial resulting in low STMR figures also when there are no annoying effects from any excessive electrical sidetone.
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Figure 2 Example of mouth-to-ear transmission in a HATS-based setup, with the electrical sidetone path disabled, 13 N application force. The wideband STMR was 14 dB in this case.
In fact, in the STMR algorithm, the air-conducted and bone-conducted paths of an assumed use case (using traditional PSTN-style handset) are included in the calculation as maskers of the electrical sidetone path.
3 Suggestion
It is suggested that if the measurement yields an STMR value lower than the limit, the measurement is repeated with the electrical sidetone path disabled. If the result is still below the STMR limit, it shall not be treated as a failing result.

Draft change requests are detailed in other contributions.

4 Motivation
The lower sidetone limit is motivated by the following risks associated with high electrical sidetone path gains:

· Risk for howling

· Increase of the ambient noise in the user’s ear

· Receiving idle channel noise affected by the microphone noise
· Increase of mechanical noise via the microphone

· General annoyance of too much sidetone at some frequency bands

· Affect on talker level

If the dominant path is the reflection of the body of the UE, it will typically not be perceived as annoying from an end user perspective as a high electrical path gain would since:

· The air-conducted path does not create howling
· The air-conducted path does not create a substantial increase of the ambient noise in the user’s ear, at least not to the extent a high electrical sidetone gain could (e.g. an omni-directional microphone in a short phone where the acoustic loss from MRP is high) 
· The receiving idle noise is not affected by the air-conducted path

· If the mouth-to-ear transmission is substantial for some frequency band, it is not a generic problem for any holding position but rather a special case
Moreover, changing the form factor to avoid the issue in the test setup is not a realistic alternative, considering e.g. modern smartphone designs. Changing the position and angle of the measurement on HATS can help to some extent but this can result in sub optimizations, as another position/angle may yield an overall better tuning of the sending and receiving characteristics.
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