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[bookmark: copyrightaddon]Introduction
There was discussion about the use case FS_QoE_VR should focus on, and this contribution proposes changes to TR26.929 and add use case description. 
************************************  START OF CHANGES ***************************************
[bookmark: _Toc495581199]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[x] 	TR 26.918 Virtual Reality (VR) media services over 3GPP v15.0.0 
[y]	Study of ISO/IEC DIS 23000-20 Omnidirectional Media Format.

[bookmark: _Toc495581200]3	Definitions, symbols and abbreviations
[bookmark: _Toc495581201]3.1	Definitions
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8]For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Definition format (Normal)
<defined term>: <definition>.
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc495581202]3.2	Symbols
For the purposes of the present document, the following symbols apply:
Symbol format (EW)
<symbol>	<Explanation>

[bookmark: _Toc495581203]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
[bookmark: _Toc495581204]	QoE				Quality of Experience
	VR					Virtual Reality
UL	Up-link
[bookmark: _Toc495605952][bookmark: _Toc495606043][bookmark: _Toc495612339]5	Use case for VR QoE
[bookmark: _Toc495605953][bookmark: _Toc495606044][bookmark: _Toc495612340]5.1	Introduction 
[bookmark: _GoBack]There are 12 use cases defined in TR26.918 [x], classified as UE consumption of managed/3rd party VR content and VR services including UE-generated content. 
5.2	VR Streaming and 3DoF
Though all these are possible scenarios of VR service could exist, the current standard work majorly focuses on VR streaming and 3DoF, e.g. in MPEG. To better align the standard work and define relevant quality influencing factors, it is suggested that FS_VR_QoE first focuses on the case of VR streaming with 3DoF constraint. 
According to [x], the use case of VR streaming is defined as:
“A user watches a VR on-demand video content with a HMD. The content is streamed over the 3GPP network using unicast. The user can navigate within the 360 degree video by moving his head and watch different fields of view within the video”
From technical point of view and according to [y], the use case presents the following features:
1) Media profile for video: HEVC viewport-independent or HEVC viewport-dependent baseline media profile is applied for video;
2) Media profile for audio: OMAF 3D audio baseline or OMAF 2D audio legacy profile is applied for audio;
3) Delivery: The content is streamed over the 3GPP network using unicast, e.g. based on DASH, HLS;
4) Degree of freedom: The user is enabled to look around and listen from a center point in 3D space, or with 3DoF constraint.
For this use case,
1) Content part: study needs to be conducted on metadata to specify what kind of information would help analyze user experience.
2) Delivery part: changing network conditions may lead to problems in user experience, especially the impact of transmission latency on user experience, e.g. the initial loading latency, the transmission latency contributing to the latency between head/eye movement and presentation of high-resolution content to the user. 
3) Device part: device capabilities will also have impact on user experience, e.g. the decoder capability, the sensor detect latency in case of head movement.  
QoE metrics relevant with the above aspects need to be studied under this study item, and based on the result of this study, user experience of VR streaming with 3DoF could be evaluated, and relevant provisioning and streaming techniques toward improving or meeting user experience need to be designed. 
************************************  END OF CHANGES ***************************************
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