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[bookmark: _Toc530556804][bookmark: _Toc495605954][bookmark: _Toc495606045][bookmark: _Toc527522250]================================= Start of first change =================================
[bookmark: _Toc495605949][bookmark: _Toc495606040][bookmark: _Toc536690227]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].
AV	Audio/video
3DOF	3 Degrees of freedom
6DOF	6 Degrees of freedom
DASH	Dynamic Adaptive Streaming over HTTP
FOV	Field of view
HMD	Head Mounted Display
MCC		Metrics collection and computation
MPD		Media Presentation Description
QoE		Quality of Experience
VR	Virtual Reality
UL	Up-link

================================= Start of next change =================================
[bookmark: _Toc495605951][bookmark: _Toc495606042][bookmark: _Toc536690229]4.1	Introduction
The VR service is much more complex than traditional 2D video streaming, and thus defining relevant metrics is also more challenging. The following clauses address some of these challenges.
[bookmark: _Toc536690230]================================= Start of next change =================================
[bookmark: _Toc495605962][bookmark: _Toc495606053][bookmark: _Toc536690259]8.1	Introduction
While transmission-related factors (such as delay) certainly play an important role for the VR experience, the VR content itself will also have some impact. The following clause specifically investigates the content aspect.
[bookmark: _Toc517425577][bookmark: _Toc536690260]================================= Start of next change =================================
[bookmark: _Toc495605969][bookmark: _Toc495606060][bookmark: _Toc536690295]12	Conclusions
[DRAFT conclusions, to be revised.
It is evident that VR streaming services add a lot of complexity as compared to traditional streaming services. While the latter are more statically consumed, for VR services the user actions and movements becomes an important part of the total user experience. Also the actual content delivery will often depend on what the user is doing, which presents new challenges, mostly in terms of throughput and delay.
While the exact relationship between potentially measurable metrics and the complete user experience will probably not be fully researched and understood until VR services are becoming more widely used, we need to address at least the basic issues now, and add further improvements and more elaborate metrics later.
Some existing QoE metrics, such as throughput, buffer level and playlist are useful also for a VR use case, and can probably be kept more or less as-is, as described in clauses 9.2.1 to 9.2.3. 
A very basic addition would be to define new device metrics, as outlined in clause 9. These are necessary to understand the context of the VR service, as well as limitations and other characteristics of the device.
A more challenging task is to define metrics which describe the interaction between user actions and movements, and the responsiveness and quality of the content. Due to the complexity of the VR service it might be useful to define scaleable interaction metrics, e.g. as outlined in clause 9.2.4, so that a lower-accuracy metric can be measured with a relatively simple client implementation, while higher-accuracy variants could be available if the client supports more advanced metric features.
Very advanced metrics, such as relations to content complexity as outlined in clause 8.2, most likely need further understanding before any implementable metrics can be defined.
To get as wide support as possible for new VR metrics, any metrics defined in a future normative work should ideally be coordinated with other standardization fora (for instance MPEG as the current traditional QoE metrics have a more or less a full MPEG alignment).
Configuration and reporting should as far as possible re-use and extend existing mechanisms, as described in clause 11, preferrably in a backward-compatible way.
To facilitate a timely development of VR metrics, it is recommended that a normative work item is started. The work item should at least implement:
-	A client reference model for VR QoE measurements.
- Basic VR device metrics.
- Metrics describing the interaction delay.
- Expanded configuration and reporting schemas to cover the above. ]

