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1. Overall Description
3GPP SA4 would like to inform you on its recent achievements in the field of Virtual Reality (VR) and the new work that has been initiated accordingly.
3GPP SA4 has recently finalized a study item on Virtual Reality (FS_VR) which findings are documented into a technical report, TR 26.918. The technical report, primarily dedicated to 3DoF, contains: 
· A presentation of existing VR Audio and Video, including content production workflow and formats as well as rendering aspects,

· A collection of use cases covering streaming, conversational, user generated and legacy content consumption of VR services,
· Audio quality evaluations of binaural listening conditions,

· Video quality evaluations for both viewport independent and dependent VR streaming,

· Latency and VR audio/video synchronization,
· Network, content and device impacts on VR QoE,

· A gap analysis and candidate solutions
3GPP SA4 has consequently launched the following work and study items:

· Work Item on Virtual Reality Profiles for Streaming Media (VRStream) which objective is to define the relevant media and protocol enablers for the set of VR Streaming use cases. The completion of the work is due by mid-2018, the 3GPP Release 15, associated to 5G.
· Work Item on EVS Codec Extension for Immersive Voice and Audio Services (IVAS_Codec) which overall objective is to develop a single general-purpose audio codec for immersive 4G and 5G services and applications. The scheduled completion is end of 2019 (3GPP Release 16).
· Work Item on Test Methodologies for the Evaluation of Perceived Listening Quality in Immersive Audio Systems (LiQuImAS) which goal is to produce subjective and objective test methodologies for the assessment of immersive audio systems. The completion date is mid-2018 (Release 15).
· Work Item on Framework for Live Uplink Streaming (FLUS) which objective is to define a framework for uplink live streaming media (e.g. 360 video, VR, UHD, multi-channel audio) point-to-point. The target completion is end of 2017.
· Study Item on 3GPP codecs for VR audio (FS_CODVRA) which goal is to assess the suitability of existing 3GPP audio coding capabilities for enabling VR services and to give recommendations how existing codecs should be used and configured in order to provide the best possible VR QoE. The completion date is due by the end of 2017.
· Study Item on QoE metrics for VR (FS_QoE_VR) which objective is to investigate the QoE parameters and metrics which may need to be reported by the client to the network for evaluation of VR user experience. The scheduled completion is by mid-2018.
NOTE: 3GPP SA4 has also received the Draft guidelines from the VR-IF and expects to respond at SA4#96.
2. Documents links

Technical Report (TR) 26.918 Virtual Reality (VR) media services over 3GPP
http://www.3gpp.org/ftp//Specs/archive/26_series/26.918/26918-f00.zip
Work Item description of Virtual Reality Profiles for Streaming Media (VRStream)
http://www.3gpp.org/ftp/tsg_sa/TSG_SA/TSGS_77/Docs/SP-170612.zip
Work Item description of EVS Codec Extension for Immersive Voice and Audio Services (IVAS_Codec)
http://www.3gpp.org/ftp/tsg_sa/TSG_SA/TSGS_77/Docs/SP-170611.zip
Work Item description of Test Methodologies for the Evaluation of Perceived Listening Quality in Immersive Audio Systems (LiQuImAS)
http://www.3gpp.org/ftp/tsg_sa/TSG_SA/TSGS_77/Docs/SP-170609.zip
Work Item description of Framework for Live Uplink Streaming (FLUS)
http://www.3gpp.org/ftp/tsg_sa/TSG_SA/TSGS_76/Docs/SP-170576.zip
Study Item description on 3GPP codecs for VR audio (FS_CODVRA)
http://www.3gpp.org/ftp/tsg_sa/TSG_SA/TSGS_77/Docs/SP-170617.zip
Study Item description on QoE metrics for VR (FS_QoE_VR)
http://www.3gpp.org/ftp/tsg_sa/TSG_SA/TSGS_77/Docs/SP-170614.zip 

3. Action

Please inform 3GPP SA4 on related work in your organization and associated time scale.
4. Date of Next 3GPP SA4 Meetings:

SA4#96

13 – 17 November 2017
Albuquerque, US

SA4 Adhoc on VR
6 – 8 December 2017

Santa Clara, US
SA4#97

5 – 9 February 2018

Fukuoka, Japan

5. Workshop on VR: Ecosystem & Standards
3GPP SA4 and the VR Industry Forum (VRIF) are organizing a Workshop on VR, in Santa Clara from the 4th-6th December 2017. Further details are available here:
http://www.3gpp.org/news-events/3gpp-news/1903-virtual-reality-ws
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