3GPP TSG-SA4#49

Tdoc S4-080402
30 June – 3 July 2008, Philadelphia, USA

Source:
Telefon AB LM Ericsson

Title:
On the adoption of a solution for transmission of surround audio in 3GPP 
Document for:
Agreement
Agenda Item:
8
Introduction

Tdoc S4-080359 [1] makes a proposal to adopt MPEG surround as mandatory coding format for surround audio for PSS and MBMS in 3GPP Rel-8. A document aiming to justify this proposal with test results is Tdoc S4-080360 [2].

This contribution requests to base the selection of a surround coding format on a formal codec selection process. This involves defining the requirements specific for 3GPP PSS and MBMS, a proper assessment of how potential technologies are able to meet these requirements, and the criteria which need to be fulfilled by any solution to be adopted.

Discussion
From a general viewpoint it needs to be pointed out that MPEG surround was primarily designed for 5.1 playback rather than for binaural rendering. During MPEG surround standardization binaural rendering was added at a later stage as an additional feature when the overall codec architecture optimized for 5.1 playback was already frozen. In 3GPP mobile systems, however, the primary design target should be optimum coding efficiency for binaural rendering with the objective to provide best possible quality for 5.1 playback, rather than the opposite. It is hence likely that MPEG surround is suboptimal for 3GPP mobile applications.

With respect to Tdoc S4-080360, which presents the results of 3 experiments assessing the proposed MPEG surround technique with binaural rendering, we would like to raise the following comments:
Exp.1 shows a slight advantage of a system with MPEG surround binaurally rendered compared to a system with ITU 5.1 to stereo downmix and HE-AAC coding. Besides that it is not clear if the MPEG surround configuration uses HE-AAC in mono or in stereo mode, it is also not obvious that the two configurations are comparable at all. In the worst case the experiment may just show that the ITU downmix method is suboptimal, and more suitable downmix methods may exist. It does not show that the stereo transmission per se would be inferior. Even if it is assumed that the provided comparison is valid, then it is not obvious that the presented slight preference for the MPEG surround configuration sufficiently motivates the adoption of MPEG surround. This is especially true given the reported reverberation effect on speech which at least causes the risk to be perceived as degradation.

Exp. 2 shows an advantage of using personalized HRTFs/BRIRs rather than generic HRTFs/BRIRs. It is unclear how this potential advantage could be exploited in practice. The results are not specific for MPEG surround and rather show that the gain with binaural renderings of surround audio is still limited.

Exp. 3 compares three MPEG surround configurations with binaural rendering where one high-complexity configuration performs a binaural downmix of the decoded 5.1 signal and two other configurations perform a direct binaural decoding of the MPEG surround bit stream, one of them operated in low-complexity mode. The configurations operate at an audio rate of as high as 160 kbps. Despite the seemingly high absolute Mushra scores which are partly explained by a single unsuitable 3.5 kHz low-pass filtered anchor condition, the results reveal that the direct binaural decoding is significantly worse than the high-complexity configuration involving a full 5.1 signal decoding. The low-complexity version of the direct binaural decoding method in turn is significantly worse than the regular direct binaural decoding method. It is also important to point out that the reference condition, which is the binaural rendered original 5.1 signal, does by not necessarily correspond to the ideal impression which the true 5.1 rendering would provide. It rather will suffer from the same kind of limitations with generic HRTFs as illustrated in exp. 2. The experiment as well as the complete Tdoc S4-080360 fail to give evidence that even an audio bit rate of as high as 160 kbps is able to provide a sensation which would come close to the true 5.1 rendering. 
Given that bit rate is a limited resource for services like Mobile TV and that a higher audio bit rate in turn affects the available video bit rate, doubts remain if the cost associated with surround audio transmission at this high bit rate is worth the overall subjective experience.      

In conclusion, it is not obvious that the proposed MPEG surround coding method will provide sufficient benefit in order to justify an adoption of this technology for the transmission of surround audio in 3GPP Rel-8 PSS and MBMS. 
Proposal

Given the concerns raised above and the commercial impact of a codec selection, Ericsson does not see sufficient justification to adopt MPEG surround without further evaluation. Ericsson would rather like to propose to base the selection of a surround audio coding method on a formal codec selection process, according to earlier speech and audio codec selection exercises in 3GPP. This should at least involve the following steps:  
· Definition of design constraints and minimum performance requirements according to relevant use cases. The relevant use cases comprise an application of the surround coding method in connection with both 3GPP recommended audio codecs.  
· Assessment of candidate proposals against the defined design constraints and performance requirements in a 3GPP controlled process.
· Selection of the best candidate proposal meeting the defined design constraints and performance requirements.
· Specification of the selected candidate in 3GPP-controlled encoder and decoder source code specifications, the decoder available in fixed-point arithmetic.
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