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Abstract

At the March 2010 ITU-T Q.14/12 Interim meeting, it was decided that the P.NAMS standardization process should be carried out as a competition instead of collaboration. 

The present document is the requirement specification for P.NAMS models and proponents. Since a substantial amount of progress has been made on the outline of P.NAMS, the document contains links to information required for achieving a productive standardization process.
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1
Overview and Terms of Reference
It has been agreed that P.NAMS will be developed according to the Terms of Reference given in TD-297-GEN of SG12 (Study Period 2009-2012). The ToR contains information on the model and its different application areas as well as operation modes.

The final P.NAMS Recommendation will provide the functionality described in the ToR. The ToR defines two application areas: A mobile, low-bitrate application area, and a high-bitrate application area. The P.NAMS Recommendation will describe two models, i.e. one model per application area. The major work procedure will be a competition. However, as it is reflected in this document, the collaboration procedure has not been changed more than necessary, by making use of as much of the previously determined information as possible.

The models as described in the ToR will be developed according to a three-step parallel development process: 

1. The main part of the ToR will be addressed in a competitive development of the two P.NAMS models (one per application area, see above). Here, the mode of operation the selection will target at is the so-called “CC mode”, where both the measurement point and the model are located in the client. The respective format of the input-information provided to the P.NAMS models is described in the ToR, as well as the output inormation. Note that additional details will be contained in the “P.NAMS Testplan” document currently developed by all delegates of Q.14/12.
2. All other modes of operation will be dealt with after the selection of the two winning CC mode P.NAMS models (that is one model per application area). This will be done by describing how the CC mode models are used in case of the NN, CN and BN modes (please refer to the ToR for details on these modes). Here, aspects such as the communication protocols required for exchanging information between the measurement and model locations will be specified.

3. In a work-stream parallel to the model selection process, a collaboration of Q.14/12 with Q.17/12 will develop means of explicitly taking the de-jitter buffering done in the client into consideration when not operating in the CC mode. In another work stream of the Q.14 and Q.17/12 collaboration, error-recovery mechanisms are investigated when operating in the NN mode. A possible error-recovery handling can be based on a translation of the parameters used for quality prediction from before to after error-recovery, as it is depicted in Figure 3 of the ToR (“loss-related parameter mapping” block). After the two winning models are determined (that is one model per application area), the respective parameter conversion methods will be adapted to the exact parameters being used by the winning models.
2
P.NAMS model selection procedure
The model selection will be based on full models submitted to the competition. There will be two parallel competitions, one for the mobile, low-bitrate application area (see ToR), and one for the high-bitrate application area. Each submitted model provides an output of audio quality, video quality and audiovisual quality, as is described in more detail in the ToR (see latest revision of TD-297-GEN, 2010). Note that details on proponents and model submission can be found in Section 2.4. Further note that the “P.NAMS Model Selection Criteria and Statistical Evaluation Procedure” document will be developed by the delegates of Q.14/12 according to the time plan provided in Section 2.4.
There will be three subsequent phases for the model selection.

A. Training phase
B. Selection phase

C. Optimization/characterization phase

2.1
Selection procedure and test databases

The three phases are linked with three different sets of test databases:
A. Training: A training test database set T will be compiled, with one sub-set per each of the two application areas.  

· The submitted full models are trained on this training database T. 
· Output of this step: Trained models Mt and model coefficients.
B. Selection: A selection test database set S will be compiled (see Section 2.5).
· All trained modules Mt with respective coefficients are tested against the combined set of databases T and S.

· Model performance is evaluated based on the requirements given in the “P.NAMS Selection Criteria and Statistical Evaluation Procedure” document (found in TD 334 (GEN/12)).

· The output of this step may be one of the following (per application area): 

I. One winning model
II. A number of equally well performing models (that is all these models meet all selection criteria or all models equally show insufficient performance in one or more of the selection criteria, as will be specified in the “P.NAMS Model Selection Criteria and Statistical Evaluation Procedure” document)
III. One winning model with insufficient performance for one of the outputs (as wilol be specified in the “P.NAMS Model Selection Criteria and Statistical Evaluation Procedure” document).
C. Optimization/characterization: 

· Depending on the outcome of the selection phase, one of three different options will apply (according to the numbering used above in step B):

I. A winning model can be determined after the selection phase for a given application area. 

II. It is expected that the proponents of the winning models collaborate in an optimization and this way develop an improved model (“optimization”). The performance of the optimized model will be evaluated against the two test database sets (T, S) to verify improved performance according to the criteria set in the “P.NAMS Selection Criteria and Statistical Evaluation Procedure” document. 

III. It is expected that the proponent of the winning model will collaborate with a proponent who has submitted a model with sufficiently high performance for the output for which the winning model shows insufficient performance (see B.III), this way developing a combined improved model (“optimization”). The performance of the optimized model will be evaluated against the two test database sets (T, S) to verify improved performance according to the criteria set in the “P.NAMS Selection Criteria and Statistical Evaluation Procedure” document. 
· The resulting models (that is one model per application area) will be characterized according to a set of performance criteria (see “P.NAMS Model Selection Criteria and Statistical Evaluation Procedure” document) for the complete database (T, S), and recommended as P.NAMS. It is intended that this characterization phase is conducted by the other proponents and independent third parties voluntarily.
· All results obtained and intended to be considered in this characterization phase have to be published within ITU-T SG12 for discussion. Detected and published weaknesses of the model by use of secret and unpublished databases have to be confirmed by an independent party in prior of consideration in the Recommendation. Based on the available results the scope and application scenarios of the upcoming Recommendation can be re-defined. In case of mal-function in certain conditions a bug-fix procedure can be agreed by ITU-T SG12.
· This characterization phase should not exceed two months after the selection phase is finished. If no party submits results within the characterization phase, the results of the selection phase will be used for characterization.
· Output: P.NAMS recommendation including performance indicators.
2.2
Work Plan P.NAMS standardization process

	Item no.
	Description
	Remark
	Schedule
	Status

	1
	Official first call for participation
	
	SG12 meeting in May 2008
	Done

	2
	Stable ToR
	
	November 2009
	Done

	3
	Draft test plan
	
	March 2010
	Done

	4
	Requirements and Work Plan
	This document
	May 2010
	Done

	5
	Training test plan
	Planned to be agreed over the email-reflector of Q.14/12. Note that the training test plan will be used for both training and selection, with the difference being the tast-cases and the details of test sample generation. 
	23rd August 2010
	In progress

	6 
	Call for P.NAMS model submission
	Issued from SG12 meeting 
	May 2010
	Done

	7
	Deadline for announcing participation 
	
	28th June 2010
	In progress

	8
	Selection criteria
	Final and agreed version of selection criteria
	15th October 2010
	In progress

	9
	Training databases
	Proponents create training databases. N databases per submitted model
	October 2010
	Not started

	10
	Model submission
	
	31st January 2011
	Not started

	11
	Finalize selection phase test plan details
	Distribute responsibility for creating test sequences and running subjective tests
	February 2011
	Not started

	11
	Selection databases
	Proponents create selection databases. M databases per submitted model. 
	29th April 2011
	Not started

	12
	Model selection 
	Models are compared to qualification databases. One or many modes are qualified as specified in the selection criteria
	30th June 2011
	Not started

	13
	Optimization
	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. 
	August 2011
	Not started

	14
	Draft of P.NAMS recommendation
	About three required months to write recommendation. Finalized at interim meeting?
	14th October 2011
	Not started

	15
	Consent on P.NAMS recommendation
	
	October 2011 SG 12 meeting
	Not started


2.3
P.NAMS Time Schedule Gantt Chart
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2.4
Requirements on Proponents

A 'proponent' is a single party or a collaboration of parties, which announces their participation in the competition for P.NAMS at the latest at the date announced in the 'P.NAMS Call for Model Submission'. Each proponent, who fulfils the given requirements below, is allowed to deliver one candidate model to the P.NAMS competition.

· Each proponent accepts the defined requirements for P.NAMS (this document) and the design rules for databases described in the “P.NAMS Testplan” document (see Section 4).

· The statistical evaluation method and selection criteria are as described in the “P.NAMS Selection Criteria and Statistical Evaluation Procedure” document. They are currently under discussion in Q.14/12, and each proponent is invited to join this discussion. The agreed statistical procedure and selection criteria will be provided over the SG12 Question 14 email reflector and are considered as accepted by all proponents. For the exact date of finalization of the “P.NAMS Selection Criteria and Statistical Evaluation Procedure” document please refer to the time plan given in Section 2.2 & 2.3.

· Each proponent delivers one W32 executable and one encrypted source code to the ITU-T TSB by the date defined in the “P.NAMS Call for Model Submission” document (see also the P.NAMS workplan given in Section 2.2 & 2.3).

· Each proponent distributes audio, video and audiovisual databases to the competition as defined in Sections 2.1, 2.5 and 4. A minimum workload will be shared equally between the proponents, see Section 2.5. The distributed databases will form part of the 'pool of databases' and the proponent becomes a member of the Committee as described in section 2.6.

· Each proponent has to be a member of the ITU-T SG12 or must be represented by a member of ITU-T SG12. 

2.5
Databases

Within the P.NAMS selection process, three classes of data sets will be used. The accessibility of these data sets to the proponents is different:

· T, common training set => used for training and evaluation, available to all proponents at a time according to the time plan described in Section 2.4. This database is part of the ‘pool of databases’. Which types of databases will be provided by each proponent will be discussed and decided among the proponents.
· New provided databases from model proponents. Each proponent contributes a total of N but not more than K databases to the pool according to the terms of the ‘CROSS LICENSE AGREEMENT FOR AUDIOVISUAL DATABASES DATE_XXX’. Each database is obtained based on a common test set-up, according to the testplan described in the “P.NAMS Testplan” document (see Section 4). This set T is available to all proponents at a time according to the time plan described in Section 2.2 and 2.3. This database is part of the ‘pool of databases’. Which types of databases will be provided by each proponent will be discussed and decided among the proponents. Targeting a total number of at least 16 databases for the training set, N≈16/np, where np is the number of proponents (details will be given in the “P.NAMS Testplan” Document).
· S, common selection set => used for evaluation, unknown independent data, not available for training purposes to any proponent

· Based on a number M but not more than L of databases contributed to this second set by each proponent, with each database obtained based on the “P.NAMS Testplan” document (see Section 4). 
· This set S is available to all proponents at a time according to the time plan described in Section 2.2 and 2.3. 
· These databases will be handled under the terms of the ‘CROSS LICENSE AGREEMENT FOR AUDIOVISUAL DATABASES DATE_XXX’, and thus will be part of the ‘pool of databases’. 
· Which types of databases will be provided by each proponent will be discussed and decided among the proponents. 
· It is planned that the creation of the databases will be handled in such a way that no proponent can know any of the data before model submission. This is ensured by the timing of the test database creation and by having the sources, data-processing, and subjective tests for one database be provided by different proponents.
· Targeting a total number of X databases for the selection phase, M≈X/np, where np is the number of proponents. 
· Details are given in the “P.NAMS Testplan” document based on Contribution C-135 and TD-150-GEN, see also Section 4.
· New provided databases from independent 3rd parties (not more than H data bases). The contributing party guarantees that no one proponent had access to that data prior to the submission-deadline. These databases need not strictly follow the design guidelines given in Section 4, however, the test has to be carried out according to ITU-T P.910 or P.911 in case of audiovisual tests.

· The provision of the data can be done by submission data to the terms of the ‘CROSS LICENSE AGREEMENT FOR AUDIOVISUAL DATABASES DATE_XXX’ mentioned below and thus will become part of the ‘pool’
· The provision of the data can be done by multi-lateral license agreement of this data to all proponents of P.NAMS after model submission deadline and will not become part of the ‘pool’.

· The evaluation of the P.NAMS on test data can be done also on the 3rd parties’ site. For that reason the executables of the P.NAMS candidate have to be handed over to the third party.

Proponent databases, which cannot be scored properly by the other P.NAMS candidate models have to be checked individually by the SG12 experts. So-called ‘model breakers’ will be rejected from the evaluation. A model breaker database is a database with highly unrealistic conditions.  

For a successful standardization process, a minimum of X ≥ 25 databases in the common selection set S are required. 
Furthermore, it is intended that the set of databases considered for P.NAMS evaluation is not dominated by individual cultural contents, test conditions or subjective test labs.    
2.6
Exchange of databases

The data submitting parties will be the Committee sharing the submitted databases collectively and is represented by the Rapporteurs of Q14/12 or another elected representative. 

Between the Committee's representative and each contributing party an agreement will be signed. In this agreement, the party will agree that the contributed data may be used by the other members of the Committee. Furthermore the Committee guarantees that the data will be only shared with the members of the Committee and each member agrees to this restricted use, and will not share with any third party. By signing the agreement the new contributing party becomes a member of the Committee. 

The details can be seen in the documents (to be requested over the Q14 mail reflector or from the Rapporteur of Q14/12):

‘CROSS LICENSE AGREEMENT FOR AUDIOVISUAL DATABASES DATE_XXX’ 

The technical exchange might be done by sharing a CD/DVD or secure access to a FTP site or data room.

3
Selection Criteria

The P.NAMS winning P.NAMS model candidate will be selected based on the selection criteria as specified in the document “P.NAMS Selection Criteria and Statistical Evaluation Procedure”, TD-334-GEN. 

4
Test Plan

The P.NAMS Test Plan, which is intended to be used for both the training and selection phases, can be found in a draft state in TD-150-GEN. The list of training databases can be found in C-135. Note that the list of databases in C-135 will be included in the P.NAMS Test Plan. Decisions related to subjective testing and the test plan can be found in the TD-306-R1-GEN.

5
Call for Model Submission

The call for model submission for P.NAMS can be found in TD-333-GEN. The Call for model submission references this document for detailed information about P.NAMS. 
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