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1 Introduction

SA4 is studying the support of surround sound in PSS/MBMS [1]. The output document of this study is TR 26.950. The latest version of this TR (V0.3.1) can be found in [2].
We address in this contribution some issues left open in TR 26.950.  We propose some updates, especially to finalize Sections 4 to 7. For the sake of completeness, the proposed updates are collected in the attachment of the present document. All updates are based on V0.3.1 of the TR where existing change marks were approved before editing the TR. 

2 Open Issues in TR 26.950
Several issues are left for further consideration or call for inputs in the surround TR. Below is a list of such issues for Sections 4 to 7 in V0.3.1:

· Use cases (Section 4):
· Use of server side stereo

· MBMS streaming / download option for service

· Possibility for the surround decoder to upmix stereo content

· Design constraints (Section 5)
· Design constraints on the number of output channels

· Specification of the interface to HRTFs in the surround decoder

· Additional information needed on head tracking (further input requested)
· Test methodology (Section 6)
· Share of each genre (movie, music, sport, radio)

· Description of test using loudspeakers (further input requested)

· Conditions, subject selection, equipment for MUSHRA-like comparative test
· Performance requirements (Section 7)
· Loudspeaker test: requirement at 96 kbit/s

· Binaural test: bit rate for comparison between binauraul surround and downmix
· Requirement for listening test on HRTF
Note that in Section 3 a definition of HRTF is missing.
3 Proposed Updates to Surround TR
3.1 Definition of HRTF

A definition of HRTF is needed in the TR document. We propose the following definition based on a previous input document [4]:

HRTF

Head-Related Transfer Function associated to the left ear, hl(t), and the right ear, hr(t) representing the acoustical path between the loudspeaker and each entrance of the listener ear's canal.  hl(t) and hr(t) are a HRTF corresponding to the couple listener/loudspeaker position
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3.2 Use cases

For the sake of completeness of the surround study, we propose to mention the use of server side stereo (binaural surround content) and upmixing without setting requirements, i.e. for information only. These two use cases can be mentioned in the following notes:

NOTE: In following use cases it is assumed that the surround sound content provided to the server comprises multiple channels, typically 6 channels in the 5.1 format. Alternatively the surround sound content may be presented to the server as a binauralized stereo signal.  With this alternative format, the server would encode the surround sound as an artistic downmix (which is also referred to as Binaural Virtual Surround effect). In that case no additional processing would be required when listening over headphone. However, when playing over stereo or multichannel loudspeakers, the decoder would have to remove the binauralization effect.

NOTE: The surround decoder may be able to upmix stereo signals decoded by legacy 3GPP audio codecs, and to binauralize the upmix result.
Regarding download vs streaming options for the delivery of surround sound, SA4 already discussed one input contribution on this topic. We propose to adapt the input from [3] by simply referring to the existing specifications of PSS and MBMS services, especially TS 26.234 and TS 26.346. With this approach, evolutions of PSS and MBMS (e.g. HTTP streaming) in Release 9/10 are automatically included. We propose the following updates:
4.2.4 
PSS/MBMS delivery methods

The PSS/MBMS delivery methods, e.g streaming, download, for the different uses cases of surround sound over 3GPP are described in particular in TS 26.234 (PSS) and TS 26.346 (MBMS).  
The bitrates used to deliver surround sound will depend on the capabilities of the bearer, the content and the service. For streaming the typical bitrate ranges are expected to cover 32 to 64kbps. For download applications bitrates in the range 48 to 160kbps are envisioned.
The current caption of figures defining use cases in the TR refer to numbers that are not defined. We propose to add the following table:

	Use case #
	Reproduction
	Description

	1 a
	Headphones
	Surround decoding with binaural post-processing

	1 b
	Headphones
	Surround decoding with binaural processing being part of the decoding process

	2.1 a
	Loudspeakers
	Surround decoding followed by rendering on the UE

	2.1 b
	Loudspeakers
	Surround decoding with rendering being part of the decoding process on the UE

	2.2
	Loudspeakers
	Surround bitstream is transported via the UE. Decoding and rendering is performed in a non-3gpp device connected to the UE.

	2.3
	Loudspeakers
	Surround decoding on the UE. Decoded surround audio data are transported to a non-3gpp device connected to the UE for rendering.


During SQ SWG discussions at SA4#56 it was noticed that the list of use cases, especially figures, is not complete. In particular one figure for listening over loudspeakers should be added to capture the case when decoding and rendering are performed jointly. This could be a use case for instance with stereo loudspeakers.

We propose to add a new Figure (Figure 3b) in the use case section.

3.3 Design constraints (Section 5)
The following text is proposed for the number of output channels (same as in V0.3.1 with the correct reference to Figure 3b):

If the UE supports listening over loudspeakers according to Figure 5, it is recommended that the surround sound decoder shall be able to provide a multi-channel audio output for playback over multichannel loudspeakers.
If the UE supports listening over headphones according to Figure 1, it is recommended that the surround sound decoder shall be able to provide a multi-channel audio output for additional post-processing
If the UE supports listening over headphones according to Figure 2 or listening over stereo loudspeakers according to Figure 3b, 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
Similarly we propose to keep one version of the text for the other design constraints (on HRTFs) and to include some draft text extracted from Section 7.6 
If the UE supports listening over headphones according to Figure 2, the binaural surround decoder shall provide an interface to Head-Related Transfer Functions (HRTFs) and an example set of Head Related Transfer Function (HRTFs) should be provided to ensure a minimum binauralization quality with a reasonable complexity. 

We propose to remove the invitation for further input on head tracking (for text clean up).
3.4 Test methodology (Section 6)
Regarding the relative proportions of genres in testing, we propose to remove percentages, as any a priori information would be difficult to justify. Alternatively equal percentages could be used (to reflect maximal entropy / uncertainty). We propose to remove:

· the editor's note inviting for inputs on genre proportions

· the subsection on the item selection procedure which is obsolete and does not provide details in a self-contained way.
We propose to remove the editor's note about test on loudspeakers.

Generally speaking the test description in Section 6 should be aligned with the corresponding test plan. Either test plan sections could be copied in the TR, or a reference may be used if the test plan is to be annexed to the TR.
Note that the description of the methodology used for the test using headphones may be revisited in the light of test results of Experiments 2 and 5 based on comparative MUSHRA methodology.

3.5 Performance requirements (Section 7)
The following requirement is proposed for performance in the listening test on HRTF:

If the performance of the different HRTFs under test vary significantly it may be worthwhile to select a particular set of HRTFs to be used as an example in further work.
In general listeners should prefer the binauralized multichannel content to its stereo version produced by an ITU-R downmix [X]. The related test methodology is to be confirmed.
Note that the draft text 'an example set of Head Related Transfer Function (HRTFs) should be provided to ensure a minimum binauralization quality with a reasonable complexity' is proposed to be moved to Section 4 and is therefore removed in the above proposal.
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Attachment

See revised TR implementing the proposed changes (and further minor, editorial changes) 
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