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This Recommendation provides a terminology which shall be used in conjunction with speech audio, video and audio-visual quality expressions in terms of Mean Opinion Score (MOS). The new is terminology is motivated by the intention to avoid misunderstanding as to whether specific values of MOS for audio are related to listening quality, talking quality or conversational quality, and whether they originate from subjective tests, from objective models or from network planning models, as well as extending the concept to video and audio-visual quality. Furthermore, this revision Recommendation provides identifiers regarding the audio bandwidth,  and the type of interface (electrical or acoustical), and the .video resolution. Further guidance on the interpretation of MOS is given in Rec. P.800.2.
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[bookmark: _Toc37483540][bookmark: _Toc45437700][bookmark: _Toc45511296][bookmark: _Toc46736620][bookmark: _Toc46736661][bookmark: _Toc46887186][bookmark: _Toc141779058][bookmark: _Toc149028458][bookmark: _Toc149032738][bookmark: _Toc149630553][bookmark: _Toc440628687][bookmark: _Toc440628830][bookmark: _Toc440628912][bookmark: _Toc440629218]2	Recommended MOS terminology for Audio
The abbreviation MOS (Mean Opinion Score) is defined in ITU-T Rec. P.10/G.100 in the following way:
•	The mean of opinion scores, i.e., of the values on a predefined scale that subjects assign to their opinion of the performance of the telephone transmission system used either for conversation or for listening to spoken material.
Apart from subjective opinion, the abbreviation MOS is also used for scores that originate from objective models or network planning models. The following identifiers are recommended to be used together with the abbreviation MOS in order to distinguish the area of application, where N refers to narrow-band, W refers to wideband, LQ refers to Listening Quality, CQ refers to Conversational Quality, S refers to Subjective, O refers to Objective, and E refers to Estimated. For the purposes of this Recommendation, the term “Audio” for this clause primarily relates to speech quality.

	
	Listening-only
	Conversational
	Talking

	Subjective
	MOS-LQSy
	MOS-CQSy
	MOS-TQSy

	Objective
	MOS-LQOy
	MOS-CQOy
	MOS-TQOy

	Estimated
	MOS-LQEy
	MOS-CQEy
	MOS-TQEy


[bookmark: _Toc37483541][bookmark: _Toc45437701][bookmark: _Toc45511297][bookmark: _Toc46736621][bookmark: _Toc46736662][bookmark: _Toc46887187]NOTE – The letter "y" at the end of above acronyms is a placeholder for the descriptor of the respective audio bandwidth, see the following provisional instructions.
–	N for MOS scores obtained for narrow-band (300-3400 Hz) speech relative to a narrow-band high quality reference. This is applicable for instance to narrow-band only subjective tests or to P.862.1 or P.863 (NB) scores.
–	W for MOS scores obtained for wideband (50-7000 Hz) speech relative to a wideband high quality reference. This is applicable for instance to wideband only subjective tests or to P.862.2 scores.
–	M for MOS scores obtained for narrow-band or wideband speech relative to a wideband high quality reference in a mixed bandwidths context. This is applicable for instance to mixed bandwidths subjective tests.
The effects of audio bandwidth on MOS scores is currently under investigation in ITU‑T Study Group 12. In cases where the bandwidth denominators N, W or M do not properly reflect the actual situation, it is suggested that provisionally the placeholder "y" be replaced by a proper notation.
[bookmark: _Toc141779059][bookmark: _Toc149028459][bookmark: _Toc149032739][bookmark: _Toc149630554][bookmark: _Toc440628688][bookmark: _Toc440628831][bookmark: _Toc440628913][bookmark: _Toc440629219]2.1	MOS related to listening-only situations
These MOS scores are applicable to a listening-only situation. Three different cases have to be distinguished.
[bookmark: _Toc37483542]2.1.1	MOS-LQS
The score has been collected in a laboratory test by calculating the arithmetic mean value of subjective judgments on a 5-point ACR quality scale, as it is defined in ITU‑T Rec. P.800. Subjective tests carried out according to ITU‑T Recs P.830, P.835 and P.840 give results in terms of MOS‑LQS.
[bookmark: _Toc37483543]2.1.2	MOS-LQO
The score is calculated by means of an objective model which aims at predicting the quality for a listening-only test situation. Objective measurements made using the models given in ITU‑T Recs P.862.1,  and P.862.2 and P.863 give results in terms of MOS-LQO.
It should be noted that the method recommended by ITU-T in Recs P.862.1 and P.862.2 is validated between electrical interfaces only. Currently no ITU Recommendation exists which covers the measurement of listening quality including acoustical interfaces. Work on a new ITU‑T Rec. P.OLQA which is intended to include acoustical interfaces is under progress.
In this context, it should be noted that there is a necessary distinction between intrusive end-to-end measurements of listening quality aiming at:
•	MOS-LQO (electrical)
	This kind of measurement is performed at electrical interfaces only. In order to predict the listening quality as perceived by the user, assumptions for the terminals are made in terms of IRS or corrected IRS frequency response; this implicitly includes the assumption of a sealed condition between the handset receiver and the user's ear. ITU-T Rec. P.862 falls into this category.
•	MOS-LQO (acoustical)
	This kind of measurement is performed at acoustical interfaces. In order to predict the listening quality as perceived by the user, this measurement includes the actual telephone set products provided by the manufacturer or vendor. In combination with the choice of the acoustical receiver in the lab test ("artificial ear"), there will be a more or less leaky condition between the handset's receiver and the artificial ear. Consequently, for more realistic test scenarios, there may be a degradation of the measured MOS value, while for more artificial test scenarios there may be a negligible difference.
[bookmark: _Toc37483544]2.1.3	MOS-LQE
The score is calculated by a network planning model which aims at predicting the quality in a listening-only application situation.
[bookmark: _Toc37483545][bookmark: _Toc45437702][bookmark: _Toc45511298][bookmark: _Toc46736622][bookmark: _Toc46736663][bookmark: _Toc46887188][bookmark: _Toc141779060][bookmark: _Toc149028460][bookmark: _Toc149032740][bookmark: _Toc149630555][bookmark: _Toc440628689][bookmark: _Toc440628832][bookmark: _Toc440628914][bookmark: _Toc440629220]2.2	MOS related to conversational situations
These MOS scores are applicable to a conversational situation. Three different cases have to be distinguished.
[bookmark: _Toc37483546]2.2.1	MOS-CQS
The score has been collected in a laboratory test by calculating the arithmetic mean value of subjective judgments on a 5-point ACR quality scale, as it is defined in ITU‑T Rec. P.800. Subjective conversation tests carried out according to ITU‑T Recs P.800, P.831 and P.832 give results in terms of MOS-CQS.
[bookmark: _Toc37483547]2.2.2	MOS-CQO
The score is calculated by means of an objective model which aims at predicting the quality for a conversational test situation. Objective measurements made using the model given in ITU‑T Recs P.562 and P.563 give results in terms of MOS-CQO.
[bookmark: _Toc37483548]2.2.3	MOS-CQE
The score is calculated by a network planning model which aims at predicting the quality in a conversational application situation. Estimates of conversational quality carried out according to ITU‑T Rec. G.107, when transformed to mean opinion score, give results in terms of MOS‑CQE.
[bookmark: _Toc141779061][bookmark: _Toc149028461][bookmark: _Toc149032741][bookmark: _Toc149630556][bookmark: _Toc440628690][bookmark: _Toc440628833][bookmark: _Toc440628915][bookmark: _Toc440629221]2.3	MOS related to talking situations
Talking quality describes  the quality of a telephone call as it is perceived by the talking party only. Talking quality will be mainly affected by the annoyance of the echo signal and effects like background noise switching and double talk. 
2.3.1	MOS-TQS
The score has been collected in a laboratory test by calculating the arithmetic mean value of subjective judgments on a 5-point ACR quality scale, as it is defined in ITU‑T Rec. P.800. 
2.3.2	MOS-TQO
The score is calculated by means of an objective model which aims at predicting the quality for a talking-only test situation. Methods generating a MOS-TQO are currently under development and not yet standardized.
2.3.3	MOS-TQE
The score is calculated by a network planning model which aims at predicting the quality in a talking-only application situation. No methods generating a MOS-TQE are currently standardized.
[bookmark: _Toc37483549][bookmark: _Toc45437703][bookmark: _Toc45511299][bookmark: _Toc46736623][bookmark: _Toc46736664][bookmark: _Toc46887189][bookmark: _Toc141779062][bookmark: _Toc149028462][bookmark: _Toc149032742][bookmark: _Toc149630557][bookmark: _Toc440628691][bookmark: _Toc440628834][bookmark: _Toc440628916][bookmark: _Toc440629222]2.43	Relationship between some audio MOS qualifiers
Figure 1 gives an overview of the relation between MOS-LQS, MOS-LQO and MOS-LQE.


Figure 1/P.800.1 – Relationship between some audio MOS qualifiers
[bookmark: _Toc440628692][bookmark: _Toc440628835][bookmark: _Toc440628917][bookmark: _Toc440629223]3	Recommended MOS terminology for Video
The following identifiers are recommended to be used together with the abbreviation MOS in order to distinguish the area of application of MOS for video, where VQ refers to Video Quality, S refers to Subjective, O refers to Objective, and E refers to Estimated. As noted in Rec. P.800.2, display resolution also has an influence on the absolute value of video MOS.

	
	Video

	Subjective
	MOS-VQSz

	Objective
	MOS-VQOz

	Estimated
	MOS-VQEz


NOTE – The letter "z" at the end of above acronyms is a placeholder for the descriptor of the respective video resolution, see the following provisional instructions.
–	S for MOS scores obtained for SD video relative to a SD video reference.
–	H for MOS scores obtained for HD video relative to a HD video reference (where HD is defined in ITU-R Rec. BT.709-6)
–	U for MOS scores obtained for UHD video relative to a UHD video reference (where UHD is defined in ITU-R Rec. BT.2020-2)
–	M for MOS scores obtained for SD or HD or UHD video relative to an UHD video reference in a mixed resolution context. This is applicable, for instance, to mixed definition subjective tests.
The effect of video resolution on MOS scores is currently under investigation in ITU‑T Study Group 12. In cases where the resolution denominators S, H, U or M do not properly reflect the actual situation, it is suggested that provisionally the placeholder "z" be replaced by a proper notation.
[bookmark: _Toc440628918][bookmark: _Toc440629224]3.1	MOS-VQS 
The score has been collected in a laboratory test by calculating the arithmetic mean value of subjective judgments, typically on a 5-point quality scale. Subjective tests carried out according to ITU‑T Recs. P.910, P.912, P.913, P.920, J.140 and ITU-R BT.500 are examples of such models.
[bookmark: _Toc440628919][bookmark: _Toc440629225]3.2	MOS-VQO
MOS-VQO refers to objective video quality, which represents the MOS score obtained from an algorithmic quality evaluation model. The evaluation model uses real-time objective metrics that can be obtained from information carried in the video streams and corresponding networks, and may be full-reference and no-reference. ITU-T Recs. J.144, J.247, J.341, P.1201, P.1202 are examples of such models.
[bookmark: _Toc440628920][bookmark: _Toc440629226]3.3	MOS-VQE
The score is calculated by a network planning model which aims at predicting the quality in a video application situation, based on non real-time parameters. ITU-T Recs. G.1070 and G.1071 are examples of such models.
[bookmark: _Toc440628921][bookmark: _Toc440629227]3.4	Relationship between some video MOS qualifiers 
Figure 2 gives an overview of the relation between MOS-VQS, MOS-VQO and MOS-VQE.
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Figure 2/P.800.1 – Relationship between some video MOS qualifiers

[bookmark: _Toc440628693][bookmark: _Toc440628836][bookmark: _Toc440628922][bookmark: _Toc440629228]4	Recommended MOS terminology for Audiovisual
The following identifiers are recommended to be used together with the abbreviation MOS in order to distinguish the area of application of MOS for audiovisual, where AVQ refers to Audiovisual Quality, i.e. a single score taking into account the combination of audio and video quality. S refers to Subjective, O refers to Objective, and E refers to Estimated.

	
	Video

	Subjective
	MOS-AVQSyz

	Objective
	MOS-AVQOyz

	Estimated
	MOS-AVQEyz


NOTE – The letter "y" at the end of above acronyms is a placeholder for the descriptor of the respective audio bandwidth in the audiovisual combination, see the following provisional instructions.
–	N for MOS scores obtained for narrow-band (300-3400 Hz) speech relative to a narrow-band high quality reference. This is applicable for instance to narrow-band only subjective tests or to P.862.1 and P.863 (NB) scores.
–	W for MOS scores obtained for wideband (50-7000 Hz) speech relative to a wideband high quality reference. This is applicable for instance to wideband only subjective tests or to P.862.2 scores.
–	M for MOS scores obtained for narrow-band or wideband speech relative to a wideband high quality reference in a mixed bandwidths context. This is applicable for instance to mixed bandwidths subjective tests.
The effect of audio bandwidth on MOS scores is currently under investigation in ITU‑T Study Group 12. In cases where the bandwidth denominators N, W or M do not properly reflect the actual situation, it is suggested that provisionally the placeholder "y" be replaced by a proper notation.

The letter "z" at the end of above acronyms is a placeholder for the descriptor of the respective video resolution in the audiovisual combination, see the following provisional instructions.
–	S for MOS scores obtained for SD video relative to a SD video reference.
–	H for MOS scores obtained for HD video relative to a HD video reference. 
–	U for MOS scores obtained for UHD video relative to a UHD video reference. 
–	M for MOS scores obtained for SD or HD or UHD video relative to an UHD video reference in a mixed resolution context. This is applicable, for instance, to mixed definition subjective tests.
The effect of video resolution on MOS scores is currently under investigation in ITU‑T Study Group 12. In cases where the resolution denominators S, H, U or M do not properly reflect the actual situation, it is suggested that provisionally the placeholder "z" be replaced by a proper notation.
A further distinction for audiovisual MOS can be made between one-way (ie streaming) and two-way (ie conversational) applications.
[bookmark: _Toc440628923][bookmark: _Toc440629229]4.1	MOS-AVQS 
The score has been collected in a laboratory test by calculating the arithmetic mean value of subjective judgments, typically on a 5-point quality scale. Subjective tests carried out according to ITU‑T Recs. P.911, P.913, P.920, P.1301 are examples of such models.
[bookmark: _Toc440628924][bookmark: _Toc440629230]4.2	MOS-AVQO
MOS-VQO refers to objective audiovisual quality, which represents the MOS score obtained from an algorithmic quality evaluation model. The evaluation model uses real-time objective metrics that can be obtained from information carried in the audiovisual streams and corresponding networks, and may be full-reference and no-reference. ITU-T Recs. P.1201and P.1202 are examples of such models.
[bookmark: _Toc440628925][bookmark: _Toc440629231]4.3	MOS-AVQE
The score is calculated by a network planning model which aims at predicting the quality in a audiovisual application situation, based on non real-time parameters. ITU-T Rec.G.1070 is an example of a model providing a two-way MOS-AVQE score, while ITU-T Rec. G.1071 is an example of a model giving one-way MOS-AVQE score.
[bookmark: _Toc440628926][bookmark: _Toc440629232]4.4	Relationship between some audiovisual MOS qualifiers 
Figure 3 gives an overview of the relation between MOS-AVQS, MOS-AVQO and MOS-AVQE.
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