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**********************  START OF CHANGE   **********************
4
VR QoE overview
4.1
Introduction
4.2
VR QoE Metrics Evolution
The goal with this study is to suggest improvements to the existing QoE reporting, so that suitable QoE metrics are available to better understand the VR service quality as experienced by the VR users. A complicating factor for the study is the lack of a thorough scientific understanding on exact how different VR conditions and impairments relate to the final user quality.

As VR services becomes more mature, and also more standardized, this understanding will become more clear over time. It is not unlikely that in a long-term perspective there might be standardized objective quality models, similar to the ITU-T P.1203 [xxx], which translate measurable QoE metrics into the final user experience.

However, there is a significant delay from the time a standard (3GPP, MPEG, ITU-T etc.) is ready, until the corresponding standard features are actually implemented large-scale by the device industry. There is also a further delay until the penetration of such standard-compliant devices gets high enough to become useful for wider analysis.

Thus, waiting with defining VR-related QoE metrics until a full and complete understanding has been gained will cause a significant gap in time, where VR service-quality monitoring cannot be adequately performed, at least not by standardized means.

The question is how to move forward during this transition period, where a detailed understanding of the QoE relations is not always available? And how to do it in a way where stepwise QoE metrics refinement can be done over several releases?

The key for how to succeed with this can actually be found in the existing QoE metrics in TS 26.247. When these metrics were standardized in Rel-10, several of the defined "metrics" are actually not really stand-alone QoE metrics. Rather they are just lists of events initiated by the client or by the user.

A typical example is the PlayList, which contains user and client actions, together with timestamps and a minimal set of related metadata. As we have discussed in earlier SA4 meetings, these "event lists" are not QoE metrics by themselves, and there has also been suggestions to enhance 26.247 with additional "real QoE metrics".

However, a big advantage with the event lists is that they contain the basic information necessary to calculate other derived QoE metrics. For instance, ITU-T P.1203 needs as one input a metric containing the number of rebufferings. As P.1203 was not fully standardized until 2017, there was no knowledge during the Rel-10 QoE work that such a metric would later be needed. However, due to the event-based PlayList it is now actually possible to derive this metric, without changing the 26.247 standard. The same is true for several other metrics needed by P.1203.

A drawback with event lists, especially for the VR case, is that they can potentially contain a lot of events. For normal 2D streaming the interaction from the user is much more limited, basically play, stop, jump, etc. For a VR service all of those are also there, but the main interaction is continuous head (or even body) movements, which then might also cause the player to interact towards the network in different ways (fetching different tiles etc.).

However, there are several ways to handle the report size problem, for instance using a constant (but configurable) sample time for the "movement list", and/or a (configurable) movement threshold before a movement is logged. Although it might be difficult to define exactly what sample time or movement threshold that would be the best compromise between accuracy and report size, we actually don't have to know that right now. It is a decision which can be made (years) later by the operator or the service provider, depending on the QoE use case at that point in time. 

When VR services become more mature, it is expected that more optimized versions of the QoE metrics can possibly be standardized, resulting in more tailored and smaller metrics. But having a basic QoE reporting available as early as possible is a big advantage, as it is typically during the early phases of a new service adoption that the need for quality-related feedback and analysis is most important.

Thus a stepwise evolution of VR QoE metric could be to use event lists whenever possible for the initially defined metrics, as this seems to be the most future-proof representation. The lists could allow some basic configurability to enable a flexibility between accuracy vs. report size.This would allow later derivation of more specific QoE metrics, as well as other quality-related aspects, some of which might not even be known today.
