- 6 -

TD 839rev1 (GEN/12)


	INTERNATIONAL TELECOMMUNICATION UNION
	STUDY GROUP 12

	TELECOMMUNICATION
STANDARDIZATION SECTOR

STUDY PERIOD 2009-2012
	TD 839rev1 (GEN/12)

	
	English only

Original: English

	Question(s):
	14/12
	Geneva, 29 May – 7 June 2012

	TD

	Source:
	Rapporteurs Q14/12

	Title:
	Status Report Question 14/12


Question 14/12 – “DEVELOPMENT OF PARAMETRIC MODELS AND TOOLS FOR AUDIOVISUAL AND MULTIMEDIA QUALITY MEASUREMENT PURPOSES”
Executive Summary

The current two main work items in Q14/12, the new standards P.NAMS and P.NBAMS, are in the final phase. In the competition for the six different models (two P.NAMS – high bitrate, HBR and low-bitrate LBR; four P.NBAMS – HBR mode 1 and 2, LBR mode 1 and 2), the winning groups of models have been determined at the rapporteurs meeting 24th – 25th May 2012 in Berlin. The winning models have successfully been validated at the SG12 meeting May/June 2012. Contributions from five proponents will be the basis for the recommendations. At the May 2012 SG12 meeting, the next phase (optimization) has been defined. In this phase, the models from proponents in the same winning group will be merged in respective collaborations, and the final model performance will be verified. The new recommendations for P.NAMS and P.NBAMS will be in the new P.1200-series of recommendations, and the general structure of these recommendations has been agreed. Recommendation consent is planned for the September 7th 2012 Working Party 2 Meeting to be held in Stockholm, Sweden following the Q.14/12 Interim Meeting from 6-7th September 2012 held in Stockholm, too. 
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Introduction to Q14/12
Question 14 is the continuation of the audiovisual and multimedia part of question 14 (as it was carried out during the 2005-2008 study period). There are two work items in question 14:

· P.NAMS: non-intrusive evaluation model of multimedia quality based on IP protocol information (audio, video and audiovisual). The P.NAMS project is conducted as a competition where the winning group of proponents’ submitted models have been determined, with two proponents in the winning group for the low bitrate model, and two proponents in the winning group for the high bitrate model. 
· P.NBAMS: non-intrusive evaluation model of multimedia quality based on IP protocol and bit-stream information (video only). The P.NBAMS project is conducted as a competition where the winning group of proponents’ submitted models have been determined for three P.NBAMS modes/application areas: P.NBAMS HBR mode 1 and mode 2, and P.NBAMS LBR mode 1. No recommendation will be written for the P.NBAMS LBR mode 2, since the mode 1 winner has better performance than the winner for mode 2.  
The detailed text of Question 14 is given in COM 12 - C 1 on pages 29 and 30.
The address for communication on Q.14/12 matters is t09sg12q14@lists.itu.int.

This status report contains a summary of the discussion and decisions at the Q14/12 interim meeting in Berlin 24th – 25th May 2012 and the Study Group 12 meeting May – June 2012. 
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Agenda of the SG12 Q14 sessions:
	Date
	Time slot
	Room
	Item
	Relevant document
	Remark

	Wednesday 30th May
	14.00 – 15.30
	H
	Incoming liaisons from VQEG, SG9, SG16



G.OMVAS and P.NAMS

G.102buff, "Buffer Models for Development of Client Performance Metrics".
	[ 799-GEN ] (3DTV from SG16),
[ 791-GEN ] (3DTV from SG9)
[ 789-GEN ] (Hybrid project VQEG)
[ 788-GEN ] (3DTV VQEG)
[ 764-GEN ] (JRG-MMQA)
[ 738-GEN ] (Quality activities SG9)

to be announced
[ 777-GEN ]
	Joint session with Q13/12 and Q17/12

	
	16.00 – 17.30
	H
	P.NAMS and P.NBAMS winning groups
Initiation of bug-fixing & winning model verification

Optimization procedure
	[ 840-GEN ] (Q14 Interim report)
[ 841-GEN ] (P.NAMS & P.NBAMS Model Performance Results)
	

	Thursday 31st May
	11.00 – 12.30
	H
	First sketch (draft) of P.NAMS recommendation
	
	

	Friday 1st  June
	09.00 – 10.30
	H
	First sketch (draft) of P.NBAMS recommendation
	
	

	
	16.00 – 17.30
	K1
	Results of winning model verification 

Continued recommendation discussion and drafting


	
	

	Tuesday 5th June
	09.00 – 10.30
	M2
	New Question Text for upcoming Study Period
Closing of Q14 meeting
	[ 842-GEN ] (New Question Text Q.14/12)
[ 303 ] Proposal for a work item to develop QoE models for OTT video (from Avvasi)
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New documents available: contributions and temporary documents addressed, directly or indirectly, to Question 14
	Number (please consider latest revisions)
	Received
	Source
	Title
	Questions

	[ 303 ]  
	11.05.2012
	Avvasi Inc. 
	Proposal for a work item to develop QoE models for OTT video    
	Q14/12  

	[ 734-GEN ]  
	28.11.2011
	Chairman WP2/12  
	Draft agenda for Working Party 2/12 meeting    
	Q9/12, Q8/12, Q16/12, Q15/12, Q14/12  

	[ 738-GEN ]  
	01.12.2011
	ITU-T SG9  
	Incoming LS: LS to ITU-T SG12, ITU-T SG16, ITU-R WP6C 
Quality Related Activities of ITU-T SG9    
	Q9/12, Q7/12, Q14/12, Q13/12  

	[ 764-GEN ]  
	02.03.2012
	Rapporteurs Qs 2/9, 
12/9 & 9/12  
	Report of the JRG-MMQA meeting of 12 - 16 December, 2011 (Hillsboro, USA)    
	Q9/12, Q14/12, Q13/12  

	[ 777-GEN ]  
	14.05.2012
	Rapporteurs Q17/12  
	Draft Recommendation G.102buff    
	Q17/12, Q14/12  

	[ 788-GEN ]  
	15.05.2012
	VQEG  
	Incoming LS: Liaison on Progress of 3DTV Quality Assessment Work in VQEG    
	Q9/12, Q14/12, Q13/12  

	[ 789-GEN ]  
	15.05.2012
	VQEG  
	Incoming LS: Liaison on VQEG's JEG-Hybrid Project    
	Q9/12, Q14/12, Q13/12  

	[ 791-GEN ]  
	15.05.2012
	ITU-T SG9  
	Incoming LS: LS on 3D video quality assessment activities in ITU-T SG9    
	Q14/12, Q13/12  

	[ 799-GEN ]  
	18.05.2012
	ITU-T SG16  
	Incoming LS: Reply LS to VQEG on 3DTV Quality Assessment Work in VQEG    
	Q9/12, Q14/12, Q13/12  

	[ 811-GEN ]  (Rev.1) 
	24.05.2012
	TIA TR30.3  
	Incoming LS: Liaison Letter from TIA TR30.3 concerning status of 
revision to G.1050    
	Q17/12, Q14/12, Q13/12  

	[840-GEN]
	29.05.2012
	Rapporteurs Q14/12
	Interim Meeting Report Question 14/12, Berlin 24-25 May 2012
	Q14/12

	[841-GEN]
	29.05.2012
	Rapporteurs Q14/12
	P.NAMS & P.NBAMS Model Performance Results
	Q14/12

	[842-GEN]
	29.05.2012
	Rapporteurs Q14/12
	Proposed Q.14/12 question text and work topics for upcoming SG12 Study Period
	Q14/12, All SG12


3.1
General contributions
[ 303 ]:  Proposal for a work item to develop QoE models for OTT video (Avvasi Inc.). The document proposes a new work item for Q.14/12 on over-the-top video, mainly focusing on HTTP- and TCP-based media transport. It is proposed to develop one or more QoE models which are scalable, no-reference, flexible with regard to the exact implementations, and can consider playback-, delivery-, content- and device-related attributes. 
[840-GEN]: Interim Meeting Report Question 14/12, Berlin 24-25 May 2012 (Rapporteurs Q.14/12). This document summarizes the high-level discussions held during the Berlin Interim meeting.
[841-GEN]: P.NAMS & P.NBAMS Model Performance Results (Rapporteurs Q.14/12). This document provides more detailed results for the P.NAMS and P.NBAMS model performance as the output of the model validation.

[842-GEN]: Proposed Q.14/12 question text and work topics for upcoming SG12 Study Period (Rapporteurs Q.14/12). The document proposes an updated question text for Q.14/12 for the upcoming SG12 Study Period, including a number of new work items.
3.2
Incoming liaison statements
[ 799-GEN ]: Incoming LS: Reply LS to VQEG on 3DTV Quality Assessment Work in VQEG

[ 791-GEN ]: Incoming LS: LS on 3D video quality assessment activities in ITU-T SG9

[ 789-GEN ]: Incoming LS: Liaison on VQEG's JEG-Hybrid Project

[ 788-GEN ]: Incoming LS: Liaison on Progress of 3DTV Quality Assessment Work in VQEG

[ 764-GEN ]: Report of the JRG-MMQA meeting of 12 - 16 December, 2011 (Hillsboro, USA)

[ 738-GEN ]: Incoming LS: LS to ITU-T SG12, ITU-T SG16, ITU-R WP6C Quality Related Activities of ITU-T SG9
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Summary of discussions during the SG12 meeting 29th May – 7th June
Liaison statements, discussed jointly with Q13/12 and Q17/12
[ 799-GEN ] Incoming LS: Reply LS to VQEG on 3DTV Quality Assessment Work in VQEG: Q.14 will propose a reply text, to draw their attention to the newly developed standards P.NAMS, P.NBAMS, and the desired extensions/new developments for 3DTV and other codecs than H.264 such as HEVC.

[ 738-GEN ], [ 764-GEN ], [ 788-GEN ], [ 789-GEN ], [ 791-GEN ]: Incoming liaisons from VQEG, SG9, JRG-MMQ. The answers will be dealt with in a single liaison reply, sent to all groups. The reply will be drafted by Q14 indicating status of P.NAMS and P.NBAMS as well as desire to consider 3D Video as well as new codecs, would further like to be informed about progress of hybrid activities (competition and JEG).

Coordination between P.NAMS and G.OMVAS
It was discussed whether a new call for proposals for G.OMVAS will be launched or not. It was further discussed whether there should be a new model in the recommendation at all. It was agreed that a planning tool may be needed, and that the planning tool should be closely related to P.NAMS.
The final proposal was to use P.NAMS as planning tool based on a toolkit that creates an internal PCAP-file, which are then analyzed by P.NAMS. The toolkit shall make certain knobs available to steer the PCAP-file generation, reflecting the choices available when planning a certain service. Apart from serving as input for the P.NAMS models in planning mode, the PCAP-files can be made available for diagnosis and comparison with what is available in practice at trace level.
G.102buff (TD-777)

The document is presented by Jean Raymond. Discussion points are on how this could be used in the context of the P.NAMS and P.NBAMS work. It is agreed that the most meaningful usage of the Equations on page 12 of TD-777 will be in 

· Modifying an incoming PCAP file by dropping packets that are late etc.

· Providing side-information files containing rebuffering events, including how long these events lasted and the position in time. 
The model outputs should be agreed by potential users of the Recommendation, and it must be ensured that they are matching the input parameters of P.NAMS and P.NBAMS. The following detailed topics where discussed:  
· Figure 3 in G.102buff (TD-777) describes the Audio/Video receiver components, and needs to indicate a shared function of the buffer between FEC/ARQ and de-jitter operations. Also, RTP headers are usually applied to individual Audio or Video streams, so the figure should indicate the de-multiplex of streams prior to RTP processing. 

· It was observed that the current text is oriented toward UDP streams. More detail and some separate algorithms are needed for TCP-based Over-The-Top (OTT) program delivery, where there is no packet loss, and initial/re-buffering waiting times are the critical metrics/outputs. There is a link to the C-303 from Avvasi, which suggests future TCP based streaming work items to Q14/12. 
· It is also important to consider identifying the buffer state on both a per-packet basis and per session basis, whether play-out is stopped for initial buffering, stopped for re-buffering, or running normally. 

· Some forms of stream rate adaptation or pause/re-wind control could be modelled by initiating a new buffer model with new configuration settings. 

It was highlighted by the Co-Rapporteurs of Q.14/12 that these topics are planned to be addressed in the new work-items of Q.14/12 in the upcoming study period, and it is highlighted that collaboration with Q.17/12 will be desirable here, too.
It was also agreed to re-start the FEC/ARQ Modelling collaboration with Q17 in earnest, now that the inputs to P.NAMS and P.NBAMS selected candidates will be revealed.  Past modelling efforts had assumed the original generic parametric inputs to the opinion model, such as average burst length.
Interim meeting report (840-GEN) and discussions 

The Rapporteurs have introduced the interim meeting report and respective results to the Q.14/12 delegates at the first Q.14/12-only session on Wed., May 30. During the subsequent discussions, Ericsson, DT and Netscout confirmed the announcement they made at the Q.14 interim meeting in Berlin that the three organisations had worked together to improve their candidate P.NAMS models.

At the point where the results are being discussed, TD-841 is being introduced, which contains the details on the model validation results.

P.NAMS and P.NBAMS winning models 
The winning models in the P.NAMS and P.NBAMS competitions have been determined at the interim meeting 24th – 25th May 2012. The interim meeting report can be found in [TD 840] and the model evaluation results can be found in [TD 841 R2]. The reported performance scores for the winning models were verified during the SG12 meeting in Geneva during the time May 30 – June 1, 2012. In summary, the winning groups are:

P.NAMS LBR:



Huawei (bug fixed) and NTT

P.NAMS HBR:



Ericsson and DT

P.NBAMS LBR mode 1:
Technicolor, Ericsson, DT

P.NBAMS LBR mode 2:
- (none better than mode 1)

P.NBAMS HBR mode 1:
Technicolor and Huawei

P.NBAMS HBR mode 2:
Technicolor
Optimization procedure
According to the detailed requirement specification documents (P.NAMS: [ 643-GEN ]; P.NBAMS: [ 645-GEN ]), the winning group institutions are requested to collaborate in order to develop merged, improved models, with finally equal or better results than the best individual model or model modules (audio, video and audiovisual for the case of P.NAMS). If there is a single winner, it is up to the proponent to decide if the model will be further optimized or not. 
New databases can be used for the validation of the optimized models. These must be described similarly well as the existing training and validation databases. It is assumed that proponents have proprietary databases that have been used for training, but have not been shared with the other proponents. Such databases can be reused here. 

Details on the proposed optimization procedure can be found in TD 895. Note that updates of this document will be produced by the Rapporteurs based on the outcome of the weekly Q.14 phone calls, and published as TDs for the upcoming WP2 meeting on Sept. 7th 2012 in Stockholm. 

P.NAMS and P.NBAMS recommendations
General
The general structure of the recommendations was discussed based on initial input provided with TD-857. It is discussed that the Recommendation should enable proper use of the models, and that any kind of application guidelines should as far as possible already be included in the Recommendation text. Hence, in [TD-857 Rev.1], Section 6 is renamed from "Terms of Reference" to "Area of Application". Further, the different algorithms should be described, so there must be a split in the document for the two application areas. Section 8 refers to the comparison between subjective and objective scores. Here, it is preferred to include sections on in- and output information to the models.

Description of the models
The aspect of model description and potential source code or pseudo-code provision is being discussed. It is expressed that there may be a crucial problem for the upcoming P.NAMS and P.NBAMS standards; for other standards such as P.OLQA, the standard was available several months earlier than the actual commercial product, which apparently has caused substantial disappointment from the final users. Hence, there is a strong concern expressed in the group that insufficient information on the model for an actual implementation will make standards such as P.NAMS/P.NBAMS little useful until the commercial product will be available. Some additional delay is being discussed as a potential way to circumvent the problem. It is mentioned that there is a strong parallel desire both from the participant groups as well as the general Q.14/12 group and SG12 at large to have the standards ready by Sept. 2012.

There are conflicting views on whether source code or pseudo code may need to be available. Positive experiences from IETF with available source code are given, but pseudo-code may be a good way to achieve a mixed approach. A comment is made that there apparently is discouragement to use source code from an ITU-T perspective, since there are copyright problems involved that cannot be handled by ITU-T. It is agreed that the ideal solution is to have pseudo-code, together with test vectors to test the implementations. The implementation of the models from the recommendation must be possible. It is highlighted that the goal to have final standards by September 2012 will be kept.
Final mapping of the model scores
The final mapping of model predictions to a final MOS-score is being discussed. The question was raised whether we need a final mapping, if the optimization procedure is followed. Here, the question is raised what mapping function is being used. It is decided that the mapping will be included into the models, since they already provide predictions on the MOS-scale.
Performance metrics
In the continued session on questions related with the final P.NAMS and P.NBAMS recommendations, it is discussed whether performance figures should be included. Richard mentions that Opticom had presented performance figures on best and worst performance, and overall performance for P.863. Along the same lines, it is suggested that there could be a performance and processing-power related overview of models, to guide the user on which model to employ.
It was concluded that a good place to discuss the ranges of such performance metrics will be G.1011. Q.13/12 will take up the proposal and create a work item for updating G.1011. For P.NAMS and P.NBAMS, it is stated that no extensive explanations of performance figures will be provided, other than describing what databases have been used for the creation of these models. It is further suggested that RMSE* may be used for performance reporting in addition to RMSE and potential other metrics, since the confidence intervals may be larger in case of complex audio, video and audiovisual quality tests, when compared to e.g. speech quality tests. Hence, RMSE* will be more favourably reflecting the performance of P.NAMS and P.NBAMS when compared with e.g. POLQA/P.863.
Recommendation structure and creation
The Rapporteurs suggest to have two recommendations per type of model (packet-layer versus bitstream layer), i.e. four recommendations for the different versions (2 recommendation for P.NAMS, HBR/LBR; 2 recommendations for P.NBAMS, HBR/LBR, with the HBR version including both mode 1 and 2). There is a proposal to possibly have an additional document providing the framework for the recommendation, guiding the user to the document she is looking for.
It was discussed if there should be an editors' group. It is highlighted that the proponents in the winning groups must write the pseudo code. In addition, the recommendation text must be written. The co-rapporteurs will take over a number of the sections. All members of the winning groups are automatically considered as authors. The optimization phase and Recommendation editing is planned as follows: Time plan for recommendation

1. Initial version without optimized model description until July 15th
2. Review of first draft until July 31st.
3. Pre-final draft including descriptions of model performance and algorithms by August 20th.

4. Review and final draft creation for consent by Sept. 5th, 2012.

5. Rapporteur’s meeting Sept. 6th
6. Consent in WP2 meeting Sept. 7th.
Paul Coverdale volunteers as reviewer, especially regarding the English language. Simon Broom (Netscout) and Roman Kordasiewicz (Avvasi) agreed to take part, too. Richard Reynolds (Malden) agrees to be part of the second round review phase between mid-August and beginning of September. Some clarification is provided on what is to be included until July 15th and what will be described in the meantime between July 15th and August 20th. The skeleton document is modified accordingly.
The recommendation numbering and structure is proposed to be:

The new 1200-series: “Models and tools for quality assessment of streamed media”

P.1201:
Parametric non-intrusive assessment of audiovisual media streaming quality 
(PNAMS)
P.1201.1:

Parametric non-intrusive assessment of audiovisual media streaming quality 
(PNAMS) – low bitrate application area
P.1201.2:

Parametric non-intrusive assessment of audiovisual media streaming quality 
(PNAMS) – high bitrate application area
P.1202:

Parametric non-intrusive bitstream assessment of video streaming quality 
(PNBAMS)
P.1202.1:

Parametric non-intrusive bitstream assessment of video streaming quality 
(PNBAMS) – low bitrate application area
P.1202.2:

Parametric non-intrusive bitstream assessment of video streaming quality 
(PNBAMS) – high bitrate application area 
Note: will contain two annex: one for mode 1 and one for mode 2
Question text and continuation of Q14/12
Contribution [C-303]
The author presents the document. After the presentation, there was a discussion on different aspects of the contribution. A first request was on what the different figures refer to, that is, where the underlying measurements came from. It was said that these were measurements obtained from a customer of the author's company collected over a one week time. One further comment was proposing an additional score (additional to delivery and presentation QoE MOS score) that captures only the impact of content. The author mentions that the "presentation score" actually already considers the content explicitly. Another question was on whether there have been subjective tests being conducted to assess QoE in terms of the different scores, and the author replied positively to this question. Further request lead to the insight that for assessing "presentation QoE", subjective tests were conducted with the pre-encoded source videos without impact due to stalling etc. For “delivery QoE”, subjects were instructed to take the non-disturbed video as the reference in the test. The authors could share some more details on the exact test protocols upon request. A further question was related with the duration of sequences being used, and here, the answer was that these were up to 10 minutes long.
Question text (TD-842 R2)

After the discussions of the previous session on Friday, June 1st, a completely revised question text has been provided by the Rapporteurs. Here, as agreed, the motivation was substantially shortened to match the requirements from ITU-T on question texts. During the discussions in the session, the text has been modified online, and has been provided as a new revision TD-842 R2 of the document. Thus, the discussions are optimally reflected by the updated question text.

 

Approved Q14/12 documents

The following documents were presented and approved at the Q14/12 level (with the final revision indicated) and are considered frozen:
· [ 839-GEN ]
Status Report Question 14/12

· [ 840-GEN ]
Interim Meeting Report Question 14/12, Berlin 24-25 May 2012

· [ 841-GEN  R2]
P.NAMS & P.NBAMS Model Performance Results

· [ 842-GEN  R2]
Proposed Q14/12 question text and work topics for upcoming SG12 Study Period

· [ 857-GEN  R1]
Important topics and questions related to the P.NAMS and P.NBAMS recommendations
· [ 895-GEN]

Proposed P.NAMS and P.NBAMS optimization procedure
Outgoing liaison statements
The following liaison outgoing statements have been created:

· [[ 894-GEN]]
To VQEG and SG9: Exchange of information on multimedia QoE assessment activities
Interim and further Q.14/12 related meetings

The following interim (rapporteurs) meetings are planned for Q14/12.

· Q14/12 rapporteurs meeting September 6th 2012, Stockholm, Sweden. Main task is to finalize the P.NAMS and P.NBAMS recommendations

· SG12 WP2 September 7th 2012, Stockholm, Sweden. Intended for having consent on the P.NAMS and P.NBAMS recommendations. 
· Q14/12 rapporteurs meeting jointly with Q13/12 and Q17/12. Tentatively in December 2012 in Europe. Main topics to be announced. 
Q.14/12 in the next Study Period

The continuation of the Q14/12 in next study period was discussed, and the final draft can be found in [TD-842 R2] “Q.14/12 question text and work topics for upcoming SG12 Study Period”. A more detailed summary of the discussions can be found above.
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Dormant documents & topics

None. 
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Updated work plan

The overview work plan for the P.NAMS and P.NBAMS work items:

	Milestone
	Subject
	Schedule
	Status

	New recommendations P.NAMS, P.NAMS.1 and P.NAMS.2
	P.NAMS (Non-intrusive parametric model for the assessment of performance of multimedia streaming)
	Rec. ready for consent September 7th 2012
	Winning models determined

	New recommendations P.NBAMS, P.NBAMS.1 and P.NBAMS.2
	P.NBAMS (Non-intrusive bit-stream model for the assessment of performance of multimedia streaming)
	Rec. ready for consent September 7th  2012
	Winning models determined


Table 2: Overview Workplan Q.14/12

The detailed schedule (remaining items) for the P.NAMS and P.NBAMS work items:

	Description
	Remark
	Date
	Status

	Interim Meeting /SG12 Meeting: Determine winning models
	
	24th – 25th May and 29th May – 7th June 2012
	Done

	Optimization and  optimized model performance report
	Optimization phase. If there are more than one candidate remaining after selection it is expected that the candidate models will be merged in the optimization phase. 
	July 15th, 2012
	In progress

	First draft of P.NAMS and P.NBAMS recommendation
	.
	July 15th, 2012
	In progress

	Review of first draft of P.NAMS and P.NBAMS recommendations
	
	July 31st, 2012
	Not started

	Pre-final draft of P.NAMS and P.NBAMS recommendations  including descriptions of model performance and algorithms
	
	August 20th 2012
	Not started

	Review and final draft creation of P.NAMS and P.NBAMS recommendations 
	
	September 5th 2012
	Not started

	Final draft of recommendations P.NAMS and P.NBAMS ready for consent
	
	September 6th 2012 (Q14/12 interim meeting)
	Not started

	Consent on P.NAMS recommendation
	
	WP 2 Meeting 7th September 2012
	Not started


Table 3:
Detailed schedule for the P.NAMS and P.NBAMS work items
____________
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