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1. Introduction
The FS_UE_VTPerf work item description [1] lists the following objectives for the study:
(1) Identify the main factors in the UE impacting the video telephony quality of experience and the related technical parameters to be considered.

(2) Identify some characteristics and performance requirements/objectives related to the video telephony capabilities of 3GPP UEs that would be relevant to be specified in addition to those already set for voice like related to video format, video quality, video latency or voice and video synchronization.

(3) Study how these performance requirements/objectives can be verified: identify, where needed, the test methods already available or if new methodologies are needed.

(4) Study if certain aspects of the process defined in TR 26.902 may be reused for the efforts of this work

(5) Provide input to further possible normative work to specify minimum performance requirements on the characteristics of MTSI terminals for video telephony in addition to those already set for voice, possibly by extending section 11 of TS 26.114 (already specifying the minimum performance requirements on the acoustic characteristics of MTSI terminals by reference made to TS 26.131)

This contribution discusses some aspects related to (1).
2. Identifying the “Main factors in the UE impacting the video telephony quality of experience and the related technical parameters to be considered”
2.1. Introduction

ITU-T Recommendation G.1070 [2] provides an “Opinion Model for video-telephony applications.” It is a computational model for point-to-point interactive video telephony applications over IP networks, focusing on QoE/QoS planning aspects. Although not targeted directly to UE performance evaluation, several of the quality parameters employed by recommendation G.1070 are relevant for consideration in the FS_UE_VTPerf study item. By employing a multimedia quality assessment framework, the recommendation serves as an initial guideline for the FS_UE_VTPerf study. Figure 1 [3] shows an overview of the framework.


Figure 1 - Multimedia quality assessment framework (reproduced from [3])
As figure 1 illustrates, the model generates an estimated multimedia quality metric for video telephony. This estimation is bounded on a mean opinion score scale from 1 to 5. The estimation is generated from regression of the subjective scores to a series of parameters related to audio, visual (and the interaction of both) quality. The database of coefficients is provided in the recommendation.

Figure 2 [2] provides further detail:
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Figure 2 - Framework of a multimedia communication quality assessment model (reproduced from [2])
2.2. UE Video-Related aspects impacting Video-Telephony QoE

Within the framework of Recommendation G.1070, a series of UE related parameters that affect the Video-Telephony QoE can be identified. These are mostly parametric and include rendering (display) and video coding and transmission characteristics:
	UE Display

	Display Diagonal Length (in)

	Display Color temperature (K)

	Bit Depth (bits/color)

	Display Refresh rate (Hz)

	Display Brightness (cd/m2)

	Contrast Ratio

	Dot pitch


	Video Coding and Transmission

	Video codec type

	Video format

	Video bit rate (kbps)

	Key frame interval

	Video packet-loss rate (%)


Although not part of G.1070, UE camera parameters that may also be of relevance to FS_UE_VTPerf include:
	UE Camera

	Camera Resolution (pixels)

	Bit depth (bits/color)

	Frame rate (Hz)

	Signal to noise ratio (dB @ x lux)

	Field of View (degrees)


In contrast to the parametric aspects of G.1070, there are also spatial, temporal and spatio-temporal distortion degradations that, perceptually, can take the form for example of:
· Spatial distortion

· Blockiness/Block distortion (from e.g. compression artifacts)
· Blurriness (from e.g. excessive camera exposure, poor focus, improper use of sharpening filters) 
· Temporal Distortion

· Motion smoothness / jerkiness
· Temporal noise (from e.g. unevenly distributed noise on each frame due to thermal issue on camera sensor)
These metrics can cover important quality aspects not directly covered by the parameters identified above. As done in the acoustic evaluation test plans in TS 26.131 and TS 26.132, a combination of perceptually correlated and parametric metrics are an appropriate choice for UE quality assessment as no single metric is currently able to handle all the multiple aspects involved in Video Telephony Quality estimation.

ITU-T Recommendation J.247 [4] provides Objective perceptual multimedia video quality measurement in the presence of a full reference which includes in its scope, video telephony. Four different methods are provided in the specification, all leveraging spatial and temporal distortion features. The methods are limited to VGA resolution and their performance is somewhat limited (Pearson correlation coefficients are < 0.9 and RMSE > 0.5). Nevertheless, the methods may be helpful in combination with assessment of other parameters.

The newer ITU-T Recommendation J.341 [5] provides a similar recommendation but targeting HDTV services and, hence, supporting 1080i/1080p resolutions.
We propose to consider a combination of parametric and perceptually correlated metrics in assessing the UE Video Telephony performance.
2.3. UE Speech Quality-Related aspects impacting Video-Telephony QoE

Speech Quality Related aspects impacting Video-Telephony QoE are largely covered by 3GPP TS 26.131 and TS 26.132 in the “Hand-held handsfree” and “Headset” use scenarios. Examples of such metrics include:

· Listening Quality Objective in Send
· In clean radio channel conditions.

· In the presence of Noise

· Send Frequency Response

· Send Loudness Ratings

· Send Idle Channel Noise
· Listening Quality Objective in Receive

· In clean radio channel conditions

· In the presence of packet loss and jitter

· Receive Frequency Response

· Receive Loudness Ratings

· Receive Idle Channel Noise

· Talking Quality
· Terminal Coupling Loss (echo control)

· Double talk performance

· Delay (interactivity)

· Sidetone

Speech Quality Related aspects impacting Video-Telephony QoE are largely covered by 3GPP TS 26.131 and TS 26.132 in the “Hand-held handsfree” and “Headset” use scenarios. We propose to re-use the test plan within FS_UE_VTPerf, with edits to 26.131 and 26.132 documentation to indicate the exact test setup if necessary.
2.4. UE Multimedia Quality Integration aspects impacting Video-Telephony QoE
· Audio / Video synchronization delay is an important metric for the overall Video-Telephony experience. We propose that audio video synchronization is measured over a period of time and limits be defined for:

· (1) Average audio-video de-sync over the measurement period of time

· (2) Maximum audio-video de-sync over the measurement period of time.
3. Summary and Conclusions

A number of multimedia quality aspects for speech and video are identified in the contribution. The source proposes to consider a combination of parametric and perceptually relevant metrics for the UE video telephony quality assessment.
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