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[bookmark: _Ref512429877]The rendered viewports metric reports a list of viewports that have been rendered during the media presentation. 

The client shall evaluate the current viewport gaze every X ms and potentially add the viewport to the rendered viewport list. To enable frequent viewport evaluations without necessarily increasing the report size too much, consecutive viewports which are close to each other may be grouped into clusters, where only the average cluster viewport data is reported. Also, clusters which have too short durations may be excluded from the report.

The viewport clustering is controlled by an angular distance threshold D. If the center (i.e. the azimuth and the elevation) of the current viewport is closer than the distance D to the current cluster center (i.e. the average cluster azimuth and elevation), the viewport is added to the cluster. Note that the distance is only compared towards the current (i.e. last) cluster, not to any earlier clusters which might have been created.

If the distance to the cluster center is instead equal to or larger than D, a new cluster is started based on the current viewport, and the average old cluster data and the start time and duration for the old cluster is added to the viewport list.

Note that as the cluster center might move a bit for each new viewports which is added to the cluster, some viewports which were added early to the cluster might actually be slightly outside the distance of D from the final cluster center. However, these viewports are still considered to be part of the cluster.

Before reporting a viewport list, a filtering based on viewport duration shall be done. Each entry in the viewport list is first assigned an "aggregated duration" equal to the duration of that entry. Then, for each entry E, the other entries in the viewport list are checked. The duration for a checked entry is added to the aggregated duration for entry E, if the checked entry is both less than T ms away from E, and closer than the angular distance D from E.

After all viewport entries have been evaluated and have received a final aggregated duration, all viewport entries with an aggregated duration of less than T are deleted from the viewport list (and thus not reported). Note that the aggregated duration is only used for filtering purposes, and not itself included in the viewport list reports.

The observation points needed to calculate the metrics are:

· OP3 Sensor: Gaze information
· OP5 VR Application: Field-of-view information of the device

The viewport sample interval X (in ms), the distance threshold D (in degrees), and the duration threshold T (in ms) can be specified during metrics configuration as attributes within parenthesis, e.g. "RenderedViewports(X=50,D=15,T=1500)". If values are not specified, the default values used shall be X=1000, D=0, T=0. These default values will result in a report with the viewport logged every 1000 ms (and no clustering or exclusion due to duration).

The rendered viewports metric is specified in Table 1.

[bookmark: _Ref24213193]Table 1 Rendered viewports metric
	Key
	Type
	Description

	RenderedViewports
	List
	List of rendered viewports

	
	Entry
	Object
	

	
	
	startTime
	Media-Time
	Specifies the media presentation time of the first played out media sample when the viewport cluster indicated in the current entry is rendered starting from this media sample.

	
	
	duration
	Integer
	The time duration, in units of milliseconds, of the continuously presented media samples when the viewport cluster indicated in the current entry is rendered starting from the media sample indicated by startTime.
"Continuously presented" means that the media clock continued to advance at the playout speed throughout the interval.

	
	
	viewport
	ViewportDataType
	Indicates the average region of the omnidirectional media corresponding to the viewport cluster being rendered starting from the media sample time indicated by startTime.
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