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[bookmark: _Toc530556804][bookmark: _Toc495605954][bookmark: _Toc495606045][bookmark: _Toc527522250]================================= Start of first change =================================
[bookmark: _Toc530556839]8.2.4.8	Metric examples
The following figures illustrate a few possible scenarios for calculation of presentation delay for a given segment. The assumption in the examples are that the content has different regions, so that the client will fetch different content depending on where the user is watching. 
The examples show when segments are requested, when they are received, decoded and rendered. For practical illustration purposes the buffer (i.e. the time difference between segment reception and the corresponding decoding) is probably unrealistically small, but the metric calculations would be the same even if a longer buffer would be used.
[image: ]
		Figure 8.2.4.8.1: Example 1
The first example above illustrates two cases, one where a segment (B4) arrives on time, and one where another segment (B5) is arriving late. Note that there are no head movements included in this example.
In the first case, the receive time (RT) of B4 is earlier than the nominal start time (ST), and thus the segment is on time, and will be assigned a presentation delay of 0 (zero).
[bookmark: _GoBack]In the second case, the segment B5 arrives late, but the client selects not to stop and rebuffer as the main portion (region A) of the viewport is still available. Thus the B region will not be visible, or only visible as a low-resolution background for some time. This time (i.e. the presentation delay) is calculated as the difference between B5RT and B5ST. Note that the calculation does not account for the additional decoding and rendering delay, so the real delay will be slightly longer.
[image: ]
		Figure 8.2.4.8.2: Example 2
Example 2 above illustrates a scenario where the user moves his head and changes pose. First the user is seeing region A and B, and after the pose change he instead sees region B and C. The viewport is changed a the first red line, and after some small delay the client now requests segment C4, to fill in the missing part of the viewport.
The segment arrives at C4RT, and the presentation delay is calculated as the difference between C4RT and C4ST. The segments B5 and C5 have also been requested by the client, and manage to arrive in time, so these are not causing any additional degradation.
[image: ]
		Figure 8.2.4.8.3: Example 3
Example 3 above is very similar to example 2, except that here the head movement and the subsequent request for segment C4 happens after the nominal start time of C4. In this case the start time is adjusted to be the request time, so the presentation delay covers the time between the two dashed line, i.e. C4RT and C4ST.
As shown in all examples, the calculation of the presentation delay is straightforward, and easy to implement. While it does ignore the initial delay between head movement and the time of the segment request, as well as the decoding and rendering delay, these should normally be small as compared to the transport delay for the segments. 
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