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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).

To help address the 5G Phase 1 service requirements for Virtual Reality (VR), the 3GPP Codec and Media Working Group (SA4) has completed work on the support of 360° VR streaming services, within Release-15 of the specifications. 

Virtual Reality is the ability to be present in a space created by the rendering of natural or synthetic image and sound. To facilitate that presence a set of VR Video and Audio operating points and their mapping to Dynamic and Adaptive HTTP Streaming (DASH) have now been specified in 3GPP specification TS 26.118. 

The specification is based on the definition of TV video profiles in 3GPP Release 14, but adds the extensions needed to enable VR services over the large range of device types envisaged for the market.
The SA4 effort started in April 2016 with a study on VR collecting dedicated technology descriptions, use cases and subjective VR tests. The findings of that initial study were documented in the 3GPP technical report TR 26.918.

Normative work started in October 2017 for the definition of VR profiles for streaming applications. The 3GPP specification TS 26.118 is the first open standard that defines requirements on the end-user equipment to ensure a quality of experience that meets user’s expectations for Virtual Reality on 5G.

Three Video operating points are defined:
· Basic H.264/AVC: using H.264/AVC High Profile Level 5.1 for mono only, single stream, and reuse of single stream DASH streaming. This profile addresses legacy services and devices.
· Main H.265/HEVC: using H.265/HEVC Main-10 Profile Main Tier Profile Level 5.1allowing mono and stereo, single stream, but either a single or multiple independent Adaptation Sets may be offered, such that a client can choose based on its current pose. This profile allows reuse of existing file format and DASH implementations also for VR Streaming.
· Flexible H.265/HEVC using Main H.265/HEVC Main-10 Profile Main Tier Profile Level 5.1, but in addition to the Main H.265/HEVC features, it permits to stream and combine multiple tiles at the receiver for improved quality.

One Audio operating point is defined:
· The OMAF 3D Audio Baseline Media Profile is based on MPEG-H 3D Audio Low Complexity profile enabling the distribution of channel, object and scene-based 3D audio.

In addition to TS 26.118, the audio work for VR is supported by:
· 3GPP TS 26.259 Subjective test methodologies for the evaluation of immersive audio systems
· 3GPP TR 26.818 Virtual Reality (VR) streaming audio; Characterization test results.
These two deliverables provide a unique full framework for 3D audio characterization.

The completion of the work provides a response to the demand identified during the successful 3GPP- Virtual Reality Industry Forum (VRIF) joint Workshop on Virtual Reality that took place in Santa-Clara, California in December 2017. This Workshop was an integral part of the development of 3GPP Virtual Reality Profiles for Streaming Applications. 

2. Actions:
To 	ISO/IEC SC 29/WG 11 (MPEG), VR Industry Forum (VRIF), ITU-T SG12, ITU-T SG16, ITU-R WP6C, ETSI TC STQ, DVB group.
ACTION: Please take the above information into account and feel free to contact 3GPP SA4 if felt needed. 

3. Date of Next SA4 Meetings:
	TITLE 
	DATES 
	LOCATION 

	3GPPSA4#101 
	19 - 23 Nov 2018
	Busan (KR)

	3GPPSA4#102 
	28 Jan - 1 Feb 2019
	Bruges (BE)  

	3GPPSA4#103 
	8 - 12 Apr 2019
	US 

	3GPPSA4#104 
	1 - 5 Jul 2019
	Cork (IE)

	3GPPSA4#105 
	12 - 16 Aug 2019
	Ljubljana (SI)

	3GPPSA4#106 
	21 - 25 Oct 2019
	Korea  




4. New Workshop announced:

[image: ]
3GPP and the VRIF, in cooperation with the Advanced Imaging Society (AIS), are announcing the second Workshop on VR Ecosystems & Standards, themed “Immersive Media meets 5G”. The workshop will take place on 15-16 April 2019 in a US West Coast location (exact place TBC), immediately after the NAB trade show and the 3GPP SA4#103 meeting.

The second edition will focus on next-generation immersive formats and services, including Virtual, Augmented & Mixed Reality, and it will investigate 5G business opportunities brought by immersive services – as well as their requirements. The workshop is integrated in the newly approved 3GPP Study item in Release 16, on Extended Reality over 5G (FS_XR5G).

More information to come soon on the 3GPP (3gpp.org) and VRIF (vr-if.org) websites.
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