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1. Introduction

The purpose of this contribution is to compare the different features and functionalities of DSR optimised codec and AMR speech codec. The evaluation is part of the task to analyse and recommend codec for speech enabled services requested in [1]. (As described in the request and in the related SA4 approved WID [2], potential codecs to be considered are the existing 3GPP speech codecs (e.g. AMR, AMR-WB) or DSR optimised codecs.)
2. Codec comparison

The following table provides comparison details of DSR optimised codec and AMR speech codec when applied in speech enabled services.

	
	DSR optimised codec
	AMR
	Comments

	Changes needed in terminals
	New codec needs to be implemented.
	None. No changes needed.

Consequently:

- 
No additional costs 

- 
No delays in starting the service
	AMR exists already in terminals as it is the default 3G speech codec for CS telephony, PS conversational multimedia, Packet Switched Streaming Service and Multimedia Messaging Service. AMR is also standardised across GERAN channels.

	Effort in standardisation
	New codec needs to be standardised. 
	None. 

(AMR is the default speech codec for all PS conversational multimedia applications in TS 26.235.)
	(See above.)

	Additional complexity 
(in terminals)
	Computational complexity: 11.7 wMOPS* 

ROM: 3.75 kwords

RAM: 3.83  kwords
	None.

No additional computations or memory are needed over those in phones anyway. (There are no additional implementation costs associated.)
	Additional complexity over AMR should be considered since AMR is in the terminals in any case.

(ES 202 050 is used for DSR in the comparison.)

*) no additional computational complexity if AMR turned off while DSR is operating

	Compatibility with (new) speech recognition engines 
	No. 
Bound to a particular speech recognition engine. 


	Yes. 
Service provider has freedom to use any speech recognition engine (even any developed for DSR optimised codecs) and is able to use recognition engines based on new developments and innovations in speech recognition technology.
	DSR optimised codec is specific to a particular speech recognition engine. It is bound to existing speech recognition technology. Advances in speech recognition technology would require a new DSR codec to be standardised, while AMR is compatible with all (current and future) speech recognition engines.

	Reconstruction of speech at receiving end
	Not possible currently.
	Yes (by default)
	Service providers are very likely required to reconstruct the speech for many applications. For example, the server may use the reconstructed speech to interact with the user. 

	Compatibility with speech recognition in CS telephony service
	No
	Yes
	DSR is considered in 3GPP for use in PS only. In CS telephony, only conventional codecs are used. If DSR were chosen for PS, the server would need to support two back ends (one for CS and one for PS).

	Interoperability of coding with other 3G services (CS telephony, PS conversational multimedia, PSS, MMS)
	No. 

(New non compatible codec.)
	Yes. 

Compatible since AMR is used in all as default codec.
	Speech recogniser could be used also for other services and applications (e.g., Streaming or MMS) 

	Bit-rate
	4.8 kbit/s (fixed) 
	4.75 – 12.2 kbit/s 
	AMR provides a flexible range of bit-rates. (Targeting low bit-rate versus quality is not so essential as the user input typically consists of utterances of only few seconds.)

	Performance
	[To be assessed]
	[To be assessed]
	AMR is the default speech codec for 3G, and implemented in every 3G terminal. To justify standardisation of a new codec, substantial quality improvement over AMR (and AMR-WB) would need to be provided and demonstrated.


Table 1. Comparison of DSR optimised codec and AMR speech codec

3. Other issues

Language independency: The codec algorithm to be specified in the global 3GPP standard should guarantee speech enabled services to operate well across languages. E.g., for tonal languages, such as Mandarin Chinese, the tonal features are essential for speech recognition. DSR standards ES 201 108 and ES 202 050 have currently no specific means to capture tonal features. AMR provides consistent good coding performance across languages. AMR performance (reproduction of the original speech) has been tested and demonstrated (e.g., in TR 26.975) for tonal languages as well (Mandarin Chinese). Hence, the tonal features are available for the recogniser. 

4. Conclusion

According to the comparison table there seems to be very little or no advantage in selecting a DSR optimised codec over the AMR codec for speech enabled services. Hence, to justify the standardisation of a new codec, substantial performance improvement needs to be provided and demonstrated.
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