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1. Introduction

3GPP SA4 is conducting a Rel9 study item (SI) on the support of surround sound in PSS/MBMS [1]. The current achievement of this SI is given in draft TR 26.950 [2]. There are still some open issues, in particular regarding the level of specification of binauralization for listening over headphones. 

The present contribution aims at clarifying the relationship between use cases and design constraints/performance requirements, and proposes some text to progress the surround TR.
2. Proposed design constraints
Clause 4 of the current surround TR lists different use cases, and no decision was made on the relative importance of use cases. For instance, TR 26.950 shows that binauralization or rendering can be implemented either inside or outside the surround decoder.

It is proposed to clarify the current design constraints in TR 26.950 with the changes given below:

--- start of change 1
5.2.2
Number of audio output channels

It is recommended that the surround sound decoder shall be able to provide stereo output for all surround sound bit-streams, i.e. also for a mono core coder bitstream a stereo output should be decoded. 

Given the use cases defined in Clause 4:

· In case multichannel loudspeaker is used, it is recommended that the surround sound decoder shall be able to provide a multi-channel audio output for playback over multichannel loudspeakers.

· In case binauralization or rendering is performed outside the decoder, it is recommended that the surround sound decoder shall be able to provide a multi-channel audio output for additional post-processing

· In case binauralization or rendering is performed inside the decoder, it is recommended that the surround sound decoder shall be able to provide a stereo output and binaural stereo output, i.e., a virtual surround output for playback over headphones or stereo loudspeakers

The choice of the PSS/MBMS service implementation for the binauralization or rendering is up to the operator and/or vendor and depends on the use cases.



--- end of change 1
--- start of change 2
5.6
Other design constraints
In case binauralization or rendering is performed inside the decoder, the binaural surround decoder shall provide an interface to Head-Related Transfer Functions (HRTFs).

The decoder may be able to receive an optional input from a head tracking device to provide head-tracking.

[Editors Note: Contributions on head-tracking are invited to provide more information]
--- end of change 2
3. Proposed performance requirements: quality requirements for the HRTFs used for binauralization

Similarly, it is proposed to define performance requirements in TR 26.950, for the use case of binauralization or rendering performed inside the surround decoder. The change given below clarifies that HRTFs should be provided only when such binauralization / rendering is part of the decoder. Note that in this case a reference to [3] should be added in the TR to define the ITU-R downmix.
--- start of change 3
7
Performance requirements

In case binauralization or rendering is performed inside the surround decoder, a set of default Head Related Transfer Function (HRTFs) should be provided to ensure a minimum binauralization quality with a reasonable complexity. Listeners should prefer the binauralized multichannel content to its stereo version produced by an ITU-R downmix [X].
--- end of change 3
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