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1. Introduction and background
An LS from ITU-T FG CarCom S4-100498 on signalling of signal processing capabilities between terminals and networks, has been received and discussed at the 3GPP SA4#59 meeting in Prague. SA4 has forwarded this information to CT3 and CT4 in an LS to investigate whether signalling to be able to disable network voice processing functions could be defined between 3GPP core network and functions inside and/or outside 3GPP systems S4-100531.

An LS reply from CT4 S4-100737 requests more details on the exact voice processing functions, interfaces and scenarios for which such signalling should be considered, and to note that since the details are not yet clear to CT4, the effectiveness of such evolutions has not been considered yet in CT4.

Two input contributions have been received at the 3GPP SA4#61 meeting in Barcelona dealing with this topic. The first contribution S4-100852 from Qualcomm aims at pointing out the importance to resolve this issue, provides further data and proposes to provide a positive LS reply. The expressed view is that, VQE (Voice Quality Enhancement) related signal processing functions should be located as close as possible to the acoustic front-end, i.e. in the terminal. As currently no signalling is available, VQE devices in the network may connect in tandem to VQE in terminals. Another contribution, TD S4-100918 from Telefon AB LM Ericsson, ST-Ericsson SA discusses the topic of inclusion of voice processing functions (Voice Enhancement Devices) as network signal processing elements in 3GPP networks. The functionality and requirements of Voice Enhancement Devices (VEDs) as part of Signal Processing Network Equipment (SPNE) in the digital network transmission path is addressed in Recommendation ITU-T G.160. VEDs within the scope of ITU-T G.160 are described in first paragraph Section 5.1:

“Voice enhancement functions include the control of acoustic echo (AEC) generated by wireless handsets, noise reduction (NR), and the recognition and accommodation of tandem free operation (TFO) and interworking function (IWF) signals.”

ITU-T G.160 specifically excludes the processing in 3GPP user equipment from being considered as VEDs (last paragraph of section 1 Scope): “Note that some terminal devices (e.g., mobile stations) incorporate voice enhancement functions (acoustic echo control, noise reduction, etc.) that are similar to those performed by the VED. This Recommendation does not apply to functions contained in these terminal devices.”Since user equipment devices in 3GPP network should fulfil the acoustic requirements of TS 26.131, there is, from a system perspective, no need for VEDs in the calls within a 3GPP network or calls between a 3GPP network and the PSTN. If VEDs anyhow is installed, any well performing VED should not degrade the speech quality for well performing user equipment devices. Specifying a control protocol for VEDs within 3GPP networks is therefore considered unnecessary.

In the Barcelona meeting, the source expressed that SA4 should receive evidence of the problem and, consequently, inform CT4 and the other Committees whether an action is actually needed or not. 

2. Issues with signalling to be able to disable network voice processing functions
When it comes to voice quality enhancement functionality, two guiding design principles should be considered:

1. Voice signal processing should be placed as close as possible to user equipment. 
2. Voice signal processing should not degrade the perceived quality.

It is very clear, and can be demonstrated by numerous practical examples, that VQEs at the end terminals can operate very poorly and that VQE in the network can compensate for such poor performance and thus improve speech quality. Ideally, a proper VQE processing in the UE should be enough and would not require the deployment of VEDs in the network. Having such functionality in the network should neither be prevented nor encouraged.
Having a signalling mechanism to disable network VQE’s may partially solve the issue for certain tandeming situations where the UE implements a good quality VQE, however, for UEs with poor VQE, disabling VQE in the network will make things even worse. Even, if the UE implements a good quality VED, i.e.  not warranting a network VQE, the latter, if properly designed, should not degrade quality.
In general, the source believes that solving these types of problems should be done by setting proper requirements on the different elements that would potentially degrade speech quality and not by introducing additional signalling in the network. It is not clear either if such signalling is introduced what network entities are impacted and how the proper use or misuse of such mechanism would impact voice quality. 
2. Conclusion

It is the source’s position that introducing a signalling mechanism to disable network VQE is not needed and may potentially be more harmful than beneficial to the overall speech quality. The cost of introduction of such signalling mechanisms and the associated complexity in the network could be considerable for an uncertain impact on voice quality.

The source recommends that SA4 should inform CT4 and other Committees that no action is needed.
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