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1. Introduction

The purpose of this document is to present the results of the acoustic shock studies regarding the increase of the acoustic output level.

Moreover, this document answers to the concerns raised at the last meeting : the possibility of increasing the noise floor as well as the distortion of the signal.   
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[1] SMG11/S4 481/99 : 
“Issues regarding the problem of the low acoustic level of handsets in noisy conditions”

[2] SMG11/S4 XXX/00 :
“Test results for RLR and acoustic shock on mobile handset” 

[3] GSM 03.50 version 7.0.0 Release 1998

[4] GSM 11.10-1 version 7.0.0 Release 1998
[5] ITU-T P.360

3. Acoustic shock

3.1. Presentation of the studies

Alcatel conducted measurements in order to check if the acoustic output level does not reach the exposure limits when the RLR is set to –19 dB instead of –13 dB.

At the same time, C.N.E.T was appointed by Alcatel to conduct an independent study on the same subject.

Both studies lead to coherent results.

3.2. C.N.E.T. results

The results are presented in [2].

3.3. Alcatel results

Explanation of the tests

A mobile phone was modified in order to have :

· its RLR value set to –13 dB at level setting of the volume control to max-6 dB

· its RLR value set to –19 dB at the maximum level setting of the volume control

The tests were performed in sealed measurement condition (Type 1 artificial ear). The level of the input signals was measured at the DAI interface (GSM 11.10).

It is worth reminding that the average speech signal on which the RLR assessment is based is defined at –16 dBm0. It is also to note that the maximum value of the input signal at the DAI is +3.14 dBm0. The reference signal - which is considered in this tests to verify that there is no risk of hearing damage – was set to +3.14 dBm0..

The input signal is a sine wave signal (worst case) according to the standard P.360 [5].

Receiving sensitivity frequency response

The receiving sensitivity frequency response is, as a function of the input test signal, the ratio expressed in dB between the output sound pressure in the artificial ear and the input level, represented by the PCM bit stream at the Digital Audio Interface (DAI) or the level at the SS audio input, required to obtain this (for more details see GSM Recommendation 11-10).

As a matter of fact, a typical receiving sensitivity frequency response is a “flat” frequency response (GSM 11.10).

At RLR = -13 dB and input signal at –16 dBm0, the response is the following one :
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Figure #1

Linearity

To verify that the response is linear, the input signal is set to +3.14 dBm0 with a RLR = -13 dBm0 :
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Figure #2

The shift of the response is about 19.14 dB comparing to the response of Figure #1. This shift confirms that the receiving channel (from the DAI to the output of the loudspeaker) is linear.

Maximum acoustic output level

The response with the most maximum input signal (+3.14 dBm0) and a RLR set to –19 dB, the response is the following one :
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Figure #3

At the frequency 1 kHz, the limit (125 dB given in ITU-T P.360) is almost reached.

3.4. Conclusions

-19 dB is the lowest value for the RLR for which the frequency response is under the limit of 125 dB. However, a safety margin must be taken between the maximum possible output level and the specified limit regarding the acoustic chock.

4. Noise Floor

With respect to the receiving idle channel noise (to be seen equal to the noise floor), in the subclauses of 30.10.2 [4] it is required that where a volume control is provided, the measured noise shall not exceed -54 dBPa(A) at the maximum setting of the volume control. It is the manufacturers responsibility to be in conformance with this requirement.

5. Distortion

With respect to the receiving distortion, in the subclauses of 30.7.2 [4] it is stated that the measurement has to be performed for levels up to 0 dBm0 if not exceeding +10 dBPa (Note that a rock music concert is rated in the order of +6 dBPa). This level is only 3.14 dB below the possible maximum level.

The manufacturer of a MS providing a receive volume control has the conformance to the requirement referred to under its responsibility.

6. STMR

The requirement for STMR - subclause 30.5.1 [4] - is independent of the provision of a receive volume control, because it is stated in the subclause mentioned that "Where a user controlled receive volume control is provided, the STMR shall meet the requirement given above at the setting where the RLR is equal to the nominal value".

Remark: In the presence of high room noise, requirements on LSTR may be the controlling factor.

7. LSTR

The requirement for LSTR - subclause 30.5.2 [4] - is independent of the provision of a receive volume control and "shall not be less than 15 dB". 

Because it is well known that the listener sidetone loss must be higher than a certain minimum value to avoid disturbance from ambient noise and with respect to the freedom given in the requirement quoted above it is within the responsibility of the manufacturer to provide a solution which is comfortable to the user.

Note that in a telephone handset conversation, sounds reaching the free ear are more or less "switched off" by the hearing mechanism of the brain.

8. Echo Loss

It is the manufacturers responsibility to meet the requirement given in subclauses under 30.6.1 [4] echo loss, where is stated " Where a user controlled receive volume control is provided it is set to maximum".

9. Conclusion

It can be summarized from the explanations given above, that all technical points to be dealt with in conjunction with a change of the minimum value of RLR are not critical because they are well controlled (if necessary) by the requirements in force.

As a result, it is reasonable to decrease the minimum of the RLR (that means to increase the maximum output sound level). 

Based on the result of the study conducted by CNET and Alcatel and on the discussion in this document a change of the requirements of the minimum RLR value to –16 dB seems appropriate.

This proposal will allow manufacturers to increase by 3 dB the maximum output level but this will not be mandatory. 
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