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1 Introduction

This document aims to set the situation as regards the problem of the too low acoustic output level. 

This document will give answers to the concerns which were raised at the smg11 #12 meeting.

The final purpose is to prepare a future CR for next smg11 meeting.
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3
Presentation of the problem

Each user of a GSM mobile phone has already noticed that the maximum audio output level is too low in a noisy environment (streets, trains…). This notice has been naturally confirmed by feedback from customers. Today some operators try to avoid the problem of the low output level by putting gain pads in the downlink channel. 

Organizations are currently producing a lot of work to increase listening comfort for noisy conditions through Noise Suppressor algorithm as concern as the emission part. We should also increase MS user comfort in the downlink.

4
Proposition to improve the end user comfort

At the smg11#12 meeting Alcatel proposed a CR on Rec. 03.50 (CR No A019 to A021 – see Tdoc smg11 340 / 99).

The proposed solution of the CR lays in the increase of the maximum acoustic level. It was indeed suggested to have a maximum acoustic sound level twice higher than specified.

5
State of the CR [1]

Due to a lack of evidences produced by Alcatel the CR was rejected at the smg11 #12 meeting. The main concerns were the following ones :


- concern about the risk of increasing echo

- concern about the maximum exposure limits which could be exceeded

- concern about the distortion of the output signal

The discussions conducted to two conclusions :

 - the real existence of the “can’t hear” problem in noisy environment  was underlined and recognized

- the Speech Quality subgroup was tasked to further study the issue

6
SNR

The SNR which must be taken into account as regards the reception is the ratio between the useful signal at the ear of the end user (not at the output of the remote speaker) and the environment noise. For a given environment noise, the higher the useful signal is, the higher the SNR is.


It thus obvious that an increase of the acoustic level will avoid too low SNR conditions and therefore improve end user comfort.

7
Answers to the causes of the “can’t hear” problem [2]
The “can’t hear” problem can be partly the result of the placement of the receiver. But, even with an optimal placement and an optimal shape of the handset, there will be always leaks between the ear and the ear piece. Alcatel conducted studies in order to improve the shape and the placement of the seal. Even with these improvements, the problem was not solved.


It is true that the higher the acoustic impedance is the most the received signal escapes between the ear piece and the ear. Indeed, a low acoustic impedance enables to reduce the effects of the leaks but does not protect the ear of the user from being disturbed by the environment noise.

It is worth noting that the size of the mobile phones which is more and more small is opposed to an optimal shape and placement as regards the ear piece.

8
concern #1 : the exposure limits
The exposure limits could be exceeded for two reasons :


- the output level proposed by the CR [1] might be too high particularly as regards the   communications of great length of time.


- the network might introduce additional gain [2].

8.1 Cause of concern 1 : a two high level of the acoustic signal

The proposed maximum acoustic output level in the CR [1] might result in hearing damage for the communications of great length of time. These potential consequences must be studied.


Alcatel proposes to ask an independent lab for a study on the following subject : “the hearing damages resulted from an increase of the maximum acoustic output level for the mobile stations”. Several levels of increase will be taken into account in the proposed study.

8.2 Cause of concern 1 : additional gain in the networks

The document [2] underlines the additional gain which are introduced by the networks : “when the operator puts gain pads in the downlink to increase the output level of MSs, it will be added to the handset additional gain and might conduct to exceed the maximum exposure limits”.

The remark above seems to be groundless. Indeed, the RLR is derived from the ratio between the MS loudspeaker output level and the digital signal level at the DAI. The dynamic of the digital signal at the DAI has well known limits (from –2^12 to 2^12-1). Therefore, the gains in the network will not impact the maximum possible output level for users.

It is worth noting that the transmission requirements testing in Rec. 03.50 measures the signal at the DAI as regards the RLR.

 9
concern #2 : distortion of the output signal

The remark in [2] : “current receiver speakers may distort at the higher if the noise floor requirements stay the same, the audio design will be more difficult.”  points out the design difficulties which could be met by the manufacturers.

First of all, the design difficulties belong to the manufacturers. According the CR [1] and to Rec. 03.30 it is not compulsory for manufacturers to enable the acoustic output level to reach the maximum.  The audio design depends thus on the choice of the manufacturers himself.

The distortion of the signal which could occur at a higher level like it is proposed in the CR [1] is insignificant because the distortion may be easily controlled by the audio design and signal processing. 

10
concern #3 : increase of the acoustic echo


The increase of the maximum acoustic output level may conduct to an increase of the acoustic echo. The use of echo canceller answers to this concern.


The requirements of the ERL remains the same and is not modified by the CR [1] (the echo loss should be at least 46 dB). The echo requirements must be met by the manufacturers. The feasibility of such echo canceller does not worth being demonstrated. Nevertheless results can be easily brought.


Echo canceller design can be a very tough task depending on the application targetted. For handset conditions, the echo characteristics are quite well known (mainly mechanical), and echo path is short. This allows to have efficient echo canceller with low MIPS (which is not necessarily achievable for handfree conditions).

.


Since the echo loss requirements for the handset MS is unchanged, it clearly requires better echo canceller if the manufacturer makes the choice of increasing the maximum output level. Even with louder level for the end user, the echo level shall remain the same for the other party. Note that on the contrary, increasing the signal level in the network potentially increases the echo level.
Remark :

The problem of the echo loss measurement does not depend on a potential increase of the acoustic output level : it already exists. Nevertheless, this problem must be solved in order to be able to check that the requirements are met as regards the echo cancelling.

11
what the CR [1] implied

The CR (doc. [1]) proposed to allow the manufacturer to increase of 6 dB the maximum level in handset mode.


The choice of the output level increase has two impacts for the manufacturer only if this one want to enable mobile phones to reach the maximum output level.

The first consequence results in the necessity to adapt the characteristics of the electronic audio part and  the receiver. The second consequence implies that the manufacturer designs an appropriate echo cancellor.
The CR does not impact the uplink channel.

12
Conclusion

Since the problem of the low acoustic output level is recognized, this one must be resolved as soon as possible.

A CR must be proposed. This CR would modify the maximum output level for the handset mobile phones according to the results of the study conducted by an independent laboratory.

The study  will consists in determining the risks as regards the exposure limits for different increases of level.  Indeed, the exposure limit problem remains the only one. Alcatel proposes thus to contribute by asking for this study.

Before any increase of the output level, the problem of echo loss measurement must be solved in order to be able to check that the requirements are met as regards the echo cancelling.













































Page: 1/1


Page: 5/1

