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1. Introduction
This contribution addresses the characterization of the video delay introduced by the MTSI UE offering vide telephony service. It discusses the test methodology and the possible objectives/requirements. 
2. Example of methodology used to measure end to end video delay.
This section discusses a methodology to measure video end to end delay. The reference points corresponding to this delay calculation are addressed in section 3.

The proposed methodology is based on using video pictures containing visual time codes as described below: 

· The test signal is a video signal containing a visual time code incremented at a rate preferably synchronized with the video frame rate (equal or multiple of the video frame rate). The video signal is preferably representative of a video call situation on which the visual time code is inserted.
· This input time coded video is displayed on a computer screen facing the sending UE. The sending UE is positioned at a suitable distance to film the computer screen. 

· Note: the filmed computer screen including the visual time code can also be only a part of the input video, as shown in the example picture below (capture from a video) where the time code is a numerical time count (as for movies) displayed on the screen of a smartphone inserted in a scene composed of various elements meant for emulating image types difficult to code (turning wheel, sharp edges, text, bright colours). 
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Fig 1 - Capture of an example video containing a visual time code
· The MTSI video telephony session is established between the sending UE and the receiving UE using the front camera of the sending UE to capture the time coded video (by filming the computer screen). The time coded video is the input video signal for the video telephony test session.
· The time coded video is transmitted to the receiving UE, decoded and displayed on the screen of the receiving UE.
· A video camera captures both the video displayed on the receiving UE and the video displayed on the computer screen. The resulting  video contains both time codes: 

· The time code (n) captured from the receiving UE screen after transmission corresponding to the time when video was captured by the sending device before transmission
· The time code (n+i) captured from the computer screen corresponding to the time when video was decoded and displayed on the receiving device.
· Alternatively, if both extremities are time synchronized there is no need to capture both time codes on the same video

· The end to end video delay Vd is estimated from the difference between the sent time code and the received time code taking into account the time interval between two successive visual time codes. 
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Fig 2 – Overview of possible test set up

Example : 

Video frame rate = 30 fps

Time code rate: Tc(n+1) = Tc(n) + (1/30)s (aligned to video frame rate)
Video end to end delay Vd = i x (1/30)s
Note: accuracy of the delay measurement in this example is 1/30 s. To increase the accuracy of the measurement, a time code incremented at a higher rate should be used (e.g. 1/60s) 

3. Video reference points 

The above methodology measures the end to end video delay from the following two reference points:
· Reference point A : the "eye" of the sending UE camera (considered as equivalent to the point corresponding to the screen on which the timecoded video is displayed)

· Reference point B : the "eye" of the video camera (considered as equivalent to the point corresponding to the screen of the receiving UE on which the time coded video is decoded and displayed)

For purpose to characterize the video delay introduced by the UE, a network simulator introducing an additional well characterized delay corresponding to the transmission in network must be used. The part of the end to end video delay allocated to the UE can be obtained by subtracting the estimated delay of the network simulator to the measured end to end delay in a similar way as done and specified for voice in TS 26.132.
In order to distinguish between sending and receiving video delay the receiving UE can be replaced by a test equipment used as a reference point to decode and display the video stream in a similar way as done by the receiving UE. 
Similarly, the sending UE can be replaced by the test equipment used as a reference point to capture the input test video, encode it and feed the network simulator
This requires that the delay budget used by the test equipment be well known to be subtracted from the end to end delay

4. Proposal for video delay assessment methodology 

It is proposed to provide further contribution to update the draft TR with some text describing a test methodology based on the principles example described above.

5. Discussion on video latency requirements 

The objective of the TR is only to discuss and propose possible requirements and/or objectives.
Considering the need to have synchronized voice and video, a video delay requirement different from voice requirements would de facto result in a modification of the voice delay requirements.
Considering that voice delay objectives/requirements result from long discussions taking into account impact on end user experience and technical constraints the source believe that enriching a voice call with video should increase the latency and degrade the interactivity.
6. Proposal for video latency requirements 

It is proposed to capture in the appropriate section of the draft TR that video latency in UE should not exceed the voice latency plus the maximum desynchronization allowed for video when video is late with respect to speech.
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