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1. Introduction
SA4#94 meeting approved the study item FS_QoE_VR, and one of the objectives is to define a device reference model for monitoring points of VR QoE measurements. This contribution proposes a device reference model for this objective.
2. Discussion
In MPEG 119 meeting, a reference model was proposed in [1]. Here the source would like to use this reference model as the basis for discussion. 
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Figure 1 Reference model for VR QoE measurement
2.1. Observation point 1

The network access element issues network request for VR content depending on the data received from Sensor and projection/orientation metadata carried in network manifest file receives network response containing VR content and decapsulates VR media stream from the network. The interface from the network access element towards metric collection and computation (MCC) is referred to as observation point 1 (OP1). 

The OP1 is defined to monitor the following information:
· a sequence of transmitted network requests, each defined by its transmission time, contents, and the TCP connection on which it is sent; and

· for each network response, th reception time and contents of the response header and the reception time of each byte of the response body.
· The projection/orientation metadata carried in network manifest file.
2.2. Observation point 2

The media processing element carries out demux and audio, image, video and light field decoding. The interface from the media processing element towards MCC is referred to as observation point 2 (OP2).

The OP2 consists of encoded media samples, and OP2 is defined to monitor:

· media type, e.g. media resolution, media codec, media frame rate, media projection, etc 
· media decoding time

2.3. Observation point 3

The sensor element acquires user’s head or body position, orientation and motion, the sensor may also acquire environmental data such as light, temperature, magnetic fields, gravity and biometrics etc. The interface from the sensor towards MCC is referred to as observation point 3 (OP3).

The OP3 is defined to monitor the information such as:

· Motion tracking information, e.g. 3DoF (Pitch, Yaw and Roll), 6DoF (X, Y, Z, Pitch, Yaw and Roll)
· Timestamp when user movement is captured
· Depth

2.4. Observation point 4

The rendering element carries out color conversion, projection, media composition and view synthesis for each VR media element.

The media presentation element synchronizes and presents mixed nature and sythentic VR media elements to provide a full immersive VR experience to the user. The interface from the media presentation towards MCC is referred to as observation point 4 (OP4).

The OP4 is defined to monitor the information such as:

· The media type

· The media sample presentation timestamp

· Wall Clock counter

· Actual presentation viewport

· Actual presentation time

· Actual playout frame rate

· Audio-to-video synchronization
· Video-to-motion latency
· Audio-to-motion latency
2.5. Observation point 5

The VR client control and management element manages client parameters such as display resolution, frame rate, field of view (FOV), eye to screen distance, lens separation distance, etc. The interface from the VR client control & management towards MCC is referred to as observation point 5 (OP5).

The OP5 is defined to monitor the information such as:

· Display characteristics, e.g. display resolution, display PPI, etc. 
· OS support, e.g. OS type, OS version
MCC may acquire data from multiple OPs and derive or compute specific VR metrics such as latency or viewport package loss.

3. Proposal
Include Section 2 of this contribution to the TR 26.929.

4. Reference

[1] m41120_VR_Experience_Metrics;
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