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1. Introduction


SMG11 is the ETSI committee responsible for Speech Aspects of GSM and UMTS. SMG11 is responsible for production and maintanance of speech codec specifications, channel coding requirements, and end-to-end speech quality aspects. SMG11 has a special responsibility for speech quality evaluation and testing of new codecs (including development of new evaluation methods). 





The current main activities within SMG11 are:


Finalisation of the remaining specifications for Adaptive Multi Rate (AMR) codec for GSM (target: 2/1999)


Development of noise suppression for AMR (target: end of 1999)


Feasibility study of wideband speech mode for AMR (target: 6/1999)


Tandem Free Operation for AMR (target: 6/1999)


UMTS matters








2. Work status for 3G speech coding


SMG has agreed that a default speech codec should be defined for UMTS. UMTS speech coding has been discussed within SMG11 since 1997, but the main focus of the work as well as most of the resources have been in GSM work. The deadline of end 1999 has been considered for the development of UMTS speech codec specifications. SMG11 has expressed its views on the UMTS speech codec in several liaison statements to SMG2 and SMG.


The working assumption for the UMTS speech codec choice, as stated by SMG, is the AMR codec. SMG11 believes that, given the flexibility of the AMR codec with the high quality achievable and the capability to trade-off between quality and capacity, the AMR codec is likely to be the best candidate for the default codec of UMTS. However, the support of AMR by SMG was made subject to later confirmation and SMG11 has not confirmed this yet. SMG11 is actively considering the relevant issues and arguments concerning the selection of the optimum speech codec for UMTS. 


The application and suitability of the AMR codec to the W-CDMA and TD-CDMA radio interfaces has been discussed within SMG11. Some preliminary results from simulations of AMR over a W-CDMA channel have been presented within SMG11. 


SMG11 is basing its work on some basic principles:


A mandatory default speech codec will be defined for UMTS; the working assumption is that this will be the AMR codec.


This single source codec will be defined for both FDD and TDD modes. 


The source codec will be transmitted and controlled in different ways in FDD and TDD. 


It is essential that speech is transmitted as efficiently as possible on the UMTS air-interface and, as a minimum, with at least the same quality and spectral efficiency as second generation systems.


  


SMG11 has also considered basic principles regarding the use of unequal error protection as well as DTX, or similar, operation for the default speech codec. No decisions have been taken in this area, but following views have been communicated to SMG2.





Different levels of error protection for different classes of coded bits (unequal error protection) are likely required for spectrum efficient transmission of speech. There would typically be two main classes of bits. The exact requirement for BER for each class of bits is dependent on the particular codec, but a good design criterion is to require BER=10e-4 for Class 1 and BER=10e-3 for Class 2 bits. The frame error rate required for producing high speech quality with no quality degradation compared to error free speech is typically FER < 0.5%. This requirement guarantees retaining the maximum quality of, e.g., the GSM EFR codec. The quality degrades very gracefully with increasing frame error rate.





Variable rate or DTX operation has potential to provide higher capacity and should be supported. In absence of voice activity, the expected DTX comfort noise generation bit rate is below 1 kbps, but values very close to 1 kbps are possible. Exact periodicity for this information is not necessary, but a minimum update rate needs to be guaranteed. Depending on the selected scheme the minimum update rate would likely be between 200-500 ms. 
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