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1 Introduction

During SA4#61, conclusions on Test 2 (listening test over headphones) have been added to the current revision of the Draft TR26.950 Study on Surround Sound codec extension for PSS and MBMS (v1.4.2, tdoc S4-100947). In order to finalize the TR, overall conclusions on the TR need to be drawn. Input contribution S4-100843 from SA4#61 already included proposed overall conclusions for the Draft TR. These were unfortunately not discussed at that meeting. Below these proposed conclusions are repeated in a slightly revised form.
2 Overall conclusions on TR
It is proposed to incorporate the following text in section 9 of Draft TR26.950:

“

This Technical Report provides a set of surround sound use cases in the context of PSS and MBMS services. These use cases cover both headphones and loudspeaker reproduction. Based on those use cases a set of design constraints and performance requirements have been proposed. Appropriate test methodology has been identified for the different use cases.
In order to validate the user benefits and the implications on existing services a substantial number of tests were conducted using, as an example of a surround sound codec, the combination of HE-AAC with MPEG Surround. These tests indicate the following:

· Listening test over loudspeakers – For bit-rates in the order of 64 to 96 kbps the evaluation codec has on average been judged with scores from ‘Good’ to ‘Excellent’ using MUSHRA methodology. That means that high-quality surround sound can be delivered in 3GPP services at low bitrates.
· Listening test over headphones – For an overall bit-rate of 64 kbps it has been shown that there is a statistically significant preference for the evaluation codec over binaural stereo, i.e., a condition where no multi-channel information is available. The additional value of surround sound is herewith also conveyed in headphone playback.
· Backward compatibility – For the bit-rate range of 48 to 96 kbps it was shown for the evaluation codec that the bit-rate penalty of introducing a surround sound codec extension (MPEG Surround) with a bit-rate of approximately 8 to 30 kbps to a stereo codec (HE-AAC) provides a quality degradation that is at maximum in the order of 5 MUSHRA points. That means that the implication of adding surround sound to a service is very small.
· Test under error conditions – For the bit-rate of 64 kbps it was shown that for the evaluation codec the deterioration caused by random frame errors is in the same order of magnitude as for the corresponding stereo codec (HE-AAC).
All in all, it has been shown that surround sound, based on the evaluation of the combination of HE-AAC with MPEG Surround, offers an attractive feature for 3GPP services and thus the creation of a Work Item for surround sound seems desirable. In order to maintain compatibility with existing services surround sound should be considered as an extension to 3GPP audio codecs for future releases.
”

3 Conclusion
In section 2 of this document text is proposed for the overall TR conclusions. It is proposed to incorporate this text into a future, final version of the TR.



















































































































