
3GPP TSG SA Meeting #77	TD SP-170614
Sapporo, Japan, 13-15 September 2017	Agenda Item: 19

3GPP WG-SA4 Meeting #94 	S4-170724 (revision of S4-170689)
Sophia Antipolis, France, 26 – 30 June 2017	Agenda item: 18

Source:	HUAWEI TECHNOLOGIES Co. Ltd., HiSilicon Technologies Co. Ltd, China Telecom Corporation Ltd.
Title:	Study Item on QoE metrics for VR
Document for:	Approval
Agenda Item:	18
3GPP™ Work Item Description
For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Comprehensive instructions can be found at http://www.3gpp.org/Work-Items
Title:	New Study Item on QoE metrics for VR
Acronym: FS_QoE_VR
Unique identifier: 	 
 
1	Impacts
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	
	
	
	

	No
	x
	x
	x
	x
	x

	Don't know
	
	
	
	
	



2	Classification of the Work Item and linked work items
2.1	Primary classification
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	Building Block

	
	Work Task
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2.2	Parent and child Work Items 
	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	
	
	



2.3	Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	710014
	Study on Virtual Reality (FS_VR)
	This SI defines VR use cases and gap analysis and provide the grounds for this study item of VR QoE metrics


Dependency on non-3GPP (draft) specification: 
3	Justification
Virtual reality has received a lot of attention recently in standards discussions, with multiple SDOs conducting related standards work, e.g. 3GPP SA4, MPEG, ITU-T, etc. Across the IT and communications industries there is significant research in progress developing and perfecting head mounted displays (HMDs) and in the entertainment industry content for VR services is being planned and created. Virtual Reality support by wireless networks is clearly of importance to 3GPP. 
Providing Virtual Reality services in wireless environments with good quality of experience (QoE) is very challenging, in terms of higher requirements on bandwidth and delay within the network. The related QoE metrics which could impact end user experience need to be reported from the client to the network for quality evaluation and problem shooting. With this information, operators should then be able to improve VR service user satisfaction levels by optimizing their networks and potentially avoid customer complaints. As a first step, this study requires the identification and definition of the type of QoE parameters and metrics which could relate to end user experience of VR service.
This Study Item is based on the Virtual Reality use cases defined in TR26.918 which can inform and provide guidance on the applications of Virtual Reality. This study item will take into consideration the following use cases:
·  Event broadcast/multicast 
· VR streaming
· Distributing 360 A/V content library in 3GPP
· Live services consumed on HMD
· Social TV and VR
· Cinematic VR
· Learning application 
· VR call
· User generated VR
· Virtual world communication
· HMD-based legacy content consumption
It is expected that Virtual Reality may be delivered using progressive download or DASH, or DASH over MBMS. In order for high quality delivery, it is necessary to identify the differences between the VR user experience and the traditional streaming video user experience. Based on the study from the following three aspect: the network constraint, the content type and the device limitation, new QoE parameters and metrics, in addition to the QoE parameters and metrics defined in existing standards such as TS 26.247, TS 26.114, may also be identified that impact Virtual Reality user experience. This study will also take into account the special nature of Virtual Reality, in terms of the influence of these QoE parameters on the ability of the system to respond to user movement and interaction and the degree of immersion experienced by the user given the quality of the Virtual Reality content itself. For example, the following types of parameters and metrics may be identified considering the agreed technical enablers of 3GPP normative work, if applicable:
· Delay information. For example, in case of FOV delivery, due to user interaction, e.g. head movement, the information about how long the user waits before the high-quality version appears would be useful for the network to better adapt streaming configuration. Such degradation may be caused by network performance,  device limitation, or content creation, etc.
· Device attributes. Take head/eye tracking latency as an example, this attribute would impact on how fast the device could capture the movement of the user, and contribute to the delay mentioned in last bullet. 
· Content type. For example, information such as codec, resolution would help indicate content quality. And in case of different approaches of streaming, the projection or mapping information may have an impact on user experience, such information would also help assess content quality. 
· ...
With these updated or new QoE metrics, and in the context of networks/devices supporting VR services, investigations may also be required about the way QoE reporting is done. This may lead to some related work in other groups such as RAN2.
4	Objective
The objective of this Study Item is to investigate the QoE parameters and metrics which may need to be reported by the client to the network for evaluation of user experience:
· Define a device reference model for VR QoE measurement points.
· Study key performance indicators that may impact the experience of VR service.
· Identify the existing QoE parameters and metrics defined in SA4 standards such as TS 26.247, TS 26.114 which are relevant to Virtual Reality user experience;
· Identify and define new QoE parameters and metrics relevant to Virtual Reality user experience, taking into consideration the use cases listed in TR 26.918, and any sources that show the relevance of new metrics, e.g. scientific literature, specifications/solutions from other standard organizations.
· Analyse potential improvements to the existing QoE reporting so as to better accommodate VR services.
· Provide recommendations to future standards work in SA4 on the QoE parameters and metrics and, as necessary, coordinate with other 3GPP groups and external SDOs, e.g. MPEG, ITU-T.
5	Expected Output and Time scale
	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	Series
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	TR 26.9xy
	QoE parameters and metrics relevant to the VR user experience
	SA4
	SA#79
	SA#80
	



	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
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