TSG SA4#98 meeting	Tdoc S4-180458
09-13 April, Kista, Sweden 


Source:	Qualcomm Incorporated
Title:	Proposal for VRStream audio bitrates 
Document for:	Agreement
Agenda Item:	9.5 (Joint SQ / Video on VRStream Audio)

1. Summary
NOTE: This contribution restates the contents of [1a] and adds two more bitrates for a suggestion that the operating points of 128kbps (First Order Ambisonics only), 256kbps, 384kbps and 512kbps should be tested in Test 1 of [1b].
2. Introduction
The agreed submission information for VRStream audio profiles in [1] leaves open the question of what bit-rates should be included as part of the Codec Quality Characterization tests (Tests 1 and 2). In the absence of current service provider inputs as to the desired bit-rates for spatial audio, this contribution looks at commercially used bit-rates for other VR video streaming services to guide further discussion.
3. Current bit-rates used for commercial VR Stream services
The source analyzed the spatial audio (3D) bit-rates and formats of two popular video streaming platforms: (1) Facebook™ (www.facebook.com) and (2) YouTube™ (www.youtube.com).
3.1 Uplink formats
YouTube™ supports spatial audio using First Order Ambisonics using AAC with a 4.0 layout or PCM [2]. The suggested ingest (uplink) bit rate if using AAC is 512kbps.
Facebook™ supports a proprietary format (*.tbe) based on a hybrid Second Order Ambisonics. More information is available in [3].
3.2 Downlink formats
To check what actual bit rate is used in the downlink, the Source analyzed the YouTube™ downlink streams with the Python library PyTube [4]. The source verified that: 
(1) Downlink streams are supported in both webm and mp4 containers.
(2) YouTube™ uses a bit-rate of ~256kbps for the FOA audio streams tested.
For Facebook™, using Google’s Chrome web browser to retrieve the DASH audio streams, the audio retrieved was in webm container. The source verified that:
(1) The streams were encoded (OPUS) 8-channel audio
(2) The bit-rates were ~320kbps. 
According to information in [3] an additional non-diegetic stereo audio track is also possible but, for the files analyzed, this extra track was not observed.
3.3 Additional bit-rates
In addition, there is market interest of having one lower operating point of 128kbps supporting First Order Ambisonics (FOA) and one higher bit-rate for transparent or near transparent quality. The Source suggests the 512kbps operating point to fulfill the later purpose.
4. Conclusion and Proposal
[bookmark: _GoBack]With existing commercial 360 video streaming services, spatial audio (3D) bit rates of 256kbps (FOA) and 320kbps (Hybrid 2nd order Ambisonics) were observed. These rates do not include potential extra tracks for non-diegetic stereo content. Based on the findings and discussion above, the Source proposes that the operating points of 128kbps (for FOA only), 256kbps, 384kbps and 512kbps should be used as the spatial audio (3D) operating points supported/tested within the VRStream work item.
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