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1 Introduction
Clause 4.1 in TR 26.909 describes Video MOS support over 3GPP PSS, introduces objective assessment model of P.NATS and proposes a list of input parameters to support video MOS calculation in 3GPP PSS. This includes a description of how the QoE metrics for 3GPP DASH specified in TS 26.247 can be used as input to support the ITU-T P.NATS model for video streaming. The goal of this contribution is to propose additional input parameters to be added to the current list to support various video MOS models for video QoE estimation. The source believes that the proposed modifications and additions to the current parameters list allows for enhanced video MOS estimation. 
2 Discussion 
The following modifications and additions to the current parameter list for video MOS estimation are proposed:
2.1 Extend video frame rate support range

Since 3GPP streaming service requirements (e.g. TS 26.116) supports video in 60 fps, it is suggested that the supported frame rate range for the objective quality assessment model is changed to 8 to 60 fps. 

2.2 Change device type to device size (or add device size as additional parameter, while extending the values of device type)


Nowadays, with the variety of devices such as 2-in-1 laptops, tablets, phablets emerge in the market, it becomes more and more difficult to cut a fine line between PC and mobile. Meanwhile, the size of the display could vary from 4in to 100+ in. Using a simple PC vs. mobile device type may not capture the perceptual video quality impact introduced by the device form factor. As shown in the table, when same videos are displayed on different devices with a similar resolution, the video subjective MOS varies because of the screen size (The subjective experiments are conducted following ITU-T BT500 standard. More details about the subjective testing can be found in [2]). When displayed on a 10.1” screen, the video MOS is 0.8 lower than on a 4.8” screen on average. Since the screen size has a great impact on the video subjective MOS, it should be added as an input parameter for video MOS estimation.
Table 1 Video Subjective MOS on different devices (encoded at 1.5 Mbps with 768x432 resolution)

	Video clip name
	 Subjective MOS 

(10.1” tablet, 1280x800)
	Subjective MOS

(4.8” phone, 1280x720)

	Aspen
	2.2
	3.5

	crowdrun
	2.0
	3.1

	redkayak
	2.2
	3.4

	westwindeasy
	3.4
	3.9

	backsneak
	3.4
	4.2

	Bbscore
	3.5
	4.1

	controlledburn
	3.5
	4.3

	Tractor
	3.7
	4.4

	Frontend
	3.9
	4.6

	pedestrianarea
	3.6
	4.3

	Speedbag
	4.2
	4.6

	sunflower
	4.4
	4.8

	AVERAGE
	3.3
	4.1


2.3 Add video QP as input parameter to assist video MOS evaluation
Video resolution, frame rate, encoding bitrate, etc. defined in [1] play an important role in video MOS modeling. In addition to those parameters, video encoding QP is also very critical for video MOS estimation, because different video segments could have very different content characteristics and they yield to a wide range of video subjective MOS even when encoded at the same bitrate. For example, Table 2 shows quality and QP values of different video clips encoded at the same bitrate. When the videos share the input parameters such as resolution, frame rate, bitrate, etc. and are displayed on the same device, the MOS still vary in a wide range due to the content characteristic difference and the difference is well captured by the QP value. Table 3 shows the correlation of the bitrate/QP and the video quality scores. For videos encoded at the same bitrate, their video MOS has a strong correlation to QP value, which indicates the video content complexity.  
Table 2 Videos Encoded at the Same Bitrate with a Wide Range of Video Subjective MOS
	Video clip name 
	Bitrate (kbps)
	QP
	PSNR (dB)
	MS-SSIM
	Subjective MOS (10.1” tablet)

	aspen
	1454
	35.9
	26.9
	0.834
	2.2

	crowdrun
	1482
	39.3
	23.9
	0.745
	2.0

	redkayak
	1451
	36.5
	31.1
	0.829
	2.2

	westwindeasy
	1467
	35.9
	28.0
	0.880
	3.4

	backsneak
	1459
	32.5
	35.0
	0.930
	3.4

	bbscore
	1466
	29.7
	32.4
	0.907
	3.5

	controlledburn
	1476
	29.1
	31.5
	0.924
	3.5

	tractor
	1456
	32.2
	32.6
	0.917
	3.7

	frontend
	1429
	23.7
	30.8
	0.946
	3.9

	pedestrianarea
	1463
	27.6
	35.7
	0.944
	3.6

	speedbag
	1455
	25.8
	38.5
	0.971
	4.2

	sunflower
	1460
	25.9
	38.2
	0.975
	4.4


Table 3 Correlation between Bitrate/QP and Video Quality Scores

	Correlation
	PSNR
	MS-SSIM
	Subjective MOS

	Bitrate
	-0.25
	-0.39
	-0.27

	QP
	-0.75
	-0.90
	-0.87


Figure 1 and Figure 2 showcases the benefits of using QP in addition to bitrate, resolution, etc. for MOS estimation. As shown in the figures, using QP as an input parameter for video MOS estimation helps to capture the content complexity of the video and greatly improves the quality estimation accuracy. Therefore, it should be added as an input parameter for video MOS calculation. 
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3 Proposal
It is proposed to update TR 26.909 based on the justification provided in Section 2. The accompanying CR to TR 26.909 can be found in S4-AHI583.
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Figure � SEQ Figure \* ARABIC �1� Bitrate vs. Subjective MOS for different video clips displayed on a tablet device









































Figure � SEQ Figure \* ARABIC �2� Video MOS model using bitrate, QP, resolution, frame rate, etc. for MOS estimation
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