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1 Introduction
The current Draft 3GPP TR 26.950 describes a set of use cases and design constraints in the context of the study on Surround Sound codec extension for PSS and MBMS. In addition, during the ad hoc meeting on surround sound a test plan (S4-AHQ010R3) was presented and discussed. In this document a set of performance requirements for surround sound are proposed to further complement the draft TR.
2 Proposed performance requirements
In this section performance criteria are collected. First some general performance requirements are proposed. Then a set of requirements directly related to the tests specified in the test plan are proposed. Any deviation from the criteria should be justified by the performance in other tests relevant to evaluate the surround solution for 3GPP.
2.1 General requirements

It is recommended that the surround codec provides a surround experience for both loudspeaker and headphones configurations. Increased bit rate of the surround codec should be commensurate with the gain in quality of user experience. 
The quality of the surround codec should be evaluated in error-free conditions and conditions similar to realistic PSS/MBMS communication scenarios.

2.2 Loudspeaker requirements
1) 64 kbps surround sound condition

a. For 64 kbps the audio quality should be graded on average at least as “good” on the MUSHRA scale
b. For 64 kbps the audio quality on average should exceed that of the discrete 5.1 condition at 64 kbps
2) 64 kbps surround sound condition based on ITU downmix
a. The audio quality for the 64 kbps condition where the ITU downmix is employed should on average be comparable to the 64 kbps condition employing the default downmix.
3) 48 kbps surround sound condition

a. Comparing the audio quality of the 48 kbps condition to the 64 kbps condition, the audio quality for the 48 kbps condition should be commensurate to the corresponding bit rate reduction.
2.3 Binaural test

1) Integrated binaural surround sound decoder (B1) or surround sound decoder with binaural post-processing (B2)
a. Either B1 or B2 should on average provide an improvement over stereo downmixing followed by binaural post-processing 

2.4 Backward compatibility test

1) The surround sound codec needs to be able to employ different downmixes in the underlying compatible stereo stream (condition 2 of the loudspeaker test). 

2) The quality impact of including the surround sound extension to a stereo service should be small for the typical bit rate range of the surround sound codec. To evaluate this, the average bit rate of the surround sound extension should be quantified at the typical bit rates. Then using a stylized curve of the underlying core coder the quality degradation to the core can be approximated.
2.5 Error test

1) The average deterioration observed at frame error rates of 1% and 3% should not be significantly larger than the deterioration observed in similar tests using the R6 audio codec selection phase (see TR26.936 Annex B1).
2.6 HRTF selection test
1) If the performance of the different HRTFs under test vary significantly it may be worthwhile to specify a particular set of HRTFs for testing and verification.
3 Conclusion and Decision Proposal

It is proposed to include the performance requirements in section 2 into the corresponding section of the draft TR on surround sound for PSS/MBMS.










































