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1 Introduction

With the standardization of the IMS core network, the significance of PS speech communication might increase drastically. The flexibility and the robustness of the packet networks make them very attractive for speech communications.

Within ITU-T, the target of the VBR question (Q9/16) is to introduce more flexibility into coding schemes either in source driven approach (MSC-VBR) or in embedded approach (EV) where both networks and terminals defined constraints. The first approach is rather short term due to time-to-market considerations. Also, technologies seem mature enough. On the other hand, the EV approach although with high potential added value, needs some more time.

2 Comments on MSC-VBR approach

The idea behind ITU-T standardization work for MSC-VBR is to have an advanced codec which plays a central role in providing a unified high-quality speech for each packet network (3G wireless, WAN, Enterprise...), for the connection between the switched network and the packet networks via gateways, and for TFO and the TrFO operation between the networks. 

2.1 Interoperability issues

Similar to the interoperability with wireline VoP networks, 3GPP should consider the interoperability with other wireless networks, and in particular, 3GPP2 cdma2000. The SMV was recently standardized by 3GPP2 for cdma2000, and is also promoted for VoP applications. If it will provide higher quality, better flexibility, and the desired interoperability, the MSC-VBR might replace the SMV in 3GPP2, and might become the bridge for seamless TrFO between both networks.

The MSC-VBR will be in particular suitable for networks with “soft capacity” property, such as 3G wireless networks and IP networks. UMTS and cdma2000 use “soft capacity”, where lower average bit rate is translated into lower average transmitting power, creating less mutual interference, which translates into higher cell capacity. The key feature that enables the Mode operation is the source controlled rate determination, which is the heart of the MSC-VBR codec. In that sense, the MCS-VBR is ideally suitable to UMTS systems. Although a set of fixed-rate codecs can be grouped with a rate determination algorithm to provide variable-rate codec, this solution will clearly be inferior to the MSC-VBR, which is designed with this goal at first place.

The adoption of an advanced source controlled variable rate speech coding standard for all of these networks will not only improve the performance of each network, but will enable seamless speech interoperability between all of these networks.

2.2 Quality targets

The AMR-NB standardized in 1998 is partly based on the GSM EFR/IS641/ITU-T G.729 technologies, standardized in mid 90's based on early 90's developments. Its quality is well known in 3GPP SA4 community. Usually with technology evolution, newer speech coders are expected to provide higher quality or advanced features. Within 10 years, technology progresses: as an example, the time difference between GSM EFR and GSM FR is actually less than 8 years for a significant increase in quality. Therefore, the MSC-VBR, which will be designed for variable-rate multi-mode operation, will be of a significantly better quality than a codec that was modified to fit into the constraints of the WCDMA system. 

ITU-T already standardized many codecs for narrow band speech coding (e.g. G.729 and its Annexes E, D for bit rates at (6.4, 8, 11.8 kbit/s), G.723.1 at bit rates of 5.3-6.3 kbit/s). The utilization of DTX and CNG could give a flavour of source controlled but more elaborated strategies are yet available. The source controlled variable bit rate will allow to achieve better performances at lower average bit rate resulting in increased systems capacity or better error robustness. Moreover the existing codecs were not designed for networks that can have high packet error rate. The MSC-VBR should address these points. 

2.3 MSC VBR standardization at the ITU-T

A realistic time frame for the development of the MSC-VBR is about 2 years. The MSC-VBR will fit precisely, in its timing and characteristics, to UMTS applications. 

Recognizing the change in direction of current speech communications, the ITU-T has moved from addressing fixed-rate speech codecs to considering variable-rate codecs. The MSC-VBR is strongly driven by current applications and their requirements and in particular the need for a variable-rate multi-mode codec for UMTS and VoP applications. The standardization by the highly regarded ITU-T will provide a widely accepted codec, which will enable the highly desired interoperability between the networks, promoting new applications and better business.

The ITU-T is strongly supportive of a collaborative direction for the standardization of the MSC-VBR. Such a collaborative effort will not only result in a highest possible codecs, but will help in the acceptance of that newly standard.

2.4 ToR of the MSC-VBR

The ToR of the MSC-VBR are not completed yet. We suggest 3GPP SA4 should provide its input regarding the desirable requirements for the MSC-VBR, in particular with regard to its fitness into UMTS applications, and with its required advantage over the AMR-NB. We think that 3GPP could also fruitfully cooperate with ITU-T providing realistic scenarios to help establishing test conditions. It should be appreciated that the MSC-VBR is designed to enable a uniform and interoperable land-to-mobile and mobile-to-mobile communications. It should be noted that the current ToR are focussing on narrow band with foreseen annex dedicated to wideband. This is consistent with the time schedule mentioned above. For the same reason, other advanced features such as complexity scalability could be dealt with in future annexes.

2.5 ToR of the MSC-VBR

The Terms of Reference of the MSC-VBR are not completed yet. We suggest 3GPP SA4 should provide its input.

3 Comments on EV approach

The guidelines of EV approach deal with high flexibility allowing fast and easy adaptation to highly heterogeneous networks, terminals and their time-varying operating conditions.

3.1 Applications of the EV-VBR

A consistent study has been performed to identify possible applications that should benefit from embedded schemes while having a great potential use. Among the retained applications, those that are of particular interest for 3G wireless networks deal with: packetized voice transmission and multimedia content distribution. On-line control of QoS offered by the EV scheme high flexibility is of prominent interest for near future and existing networks.

3.2 ToR of the EV-VBR

We are aware that due to flexibility, the design of ToR is a more complex task that needs careful insight into the usage conditions and will benefit from a close collaboration between 3GPP and ITU-T. In particular, 3GPP can provide useful guidance to define requirements in error conditions both for the models and rates. 

4 Conclusion

For these reasons France Telecom and Siemens would like to propose to answer the LS from ITU-T in a very favourable way. Concrete technical issued should be addressed in the response as well as requirements to ITU-T how VBR codecs will be of advantage from 3GPP point of view. We appreciate constructive comments from other SA4 delegates and we volunteer to draft the answer to ITU-T.
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