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Terms of Reference - Specialist Task Force

STF DX (TC STQ)
Methods for Objective assessment of Listening Effort based on subjective test data bases 

– MOLE Project Step 2
Summary information
	Approval status
	Approved by TC STQ#60 
Approved by Board#124 (26 September 2019)

	Funding
	Maximum budget: 73 500 € ETSI FWP

	Time scale
	March 2020 – August 2021

	Work Items 
	RTS/STQ-XXX
TS 103 558

	Board priority 
	ETSI STF funding criteria
Emerging domains for ETSI

Horizontal activities (quality, security, etc.)

Standards enablers/facilitators (conformance testing, interoperability, methodology)

Societal good / environmental


Part I – Reason for proposing the STF

1 Rationale
ETSI has already produced a lot of standards for network transmission quality, for acoustical terminals and is progressing in developing new objective test methods to replace previous subjective test methods, providing both quicker and more reproductible test results that may be standardized and compared to reference limits. TC STQ has defined and largely implemented new methodologies (e.g. for different environments such as background noise, reverberation, ...) that have ensured a better quality of service (QoS) and a better quality of experience (QoE) for users.  To reach that, relevant progress it is necessary to develop new objective models. These objective models, for their developments and validations, need to have results of subjective tests. 

The new relationships between people and between machines and persons increase the need to qualify the speech intelligibility. As intelligibility is linked with languages, in order to develop methodologies that are “universal” and not language dependent, ETSI STQ took the decision to develop a parameter “listening effort” that provides a good assessment of intelligibility, without depending on a specific language. However, to develop a new methodology to qualify objectively the “Listening Effort” it is needed to first define and conduct subjective tests and second to develop and validate an objective model. 

There are exactly two types of interface that need to be considered:

· the acoustical interface, where the background noise is in the room where the user receives the distant speech acoustically provided by the terminal

· the electrical interface where the background noise and the distant speech are transmitted through the network

The types and spectra of the signals received at the two types of interfaces are significantly different and need to be both assessed. STF 575 is focused on artificial interfaces, the present STF is focused on electrical interfaces

With the full data base and the subjective test results obtained from STF 575 and of the present STF will provide all the needed materials to design and validate the predictive model for Listening Effort for normal hearing people. This important step will provide some significant information about the impact of impairments (e.g., background noise) that will be used for future development applying to hearing impaired people.
2 Objective

In the light of the points made above, the following general approach may apply:

a) Design experiments to measure Listening Effort, using methods that include all relevant aspects of accessibility for persons with hearing impairment.

b) Collect an initial corpus of results over a wide range of conditions relevant to contemporary telecommunications systems, with initial focus on persons with normal hearing.
c) Develop an objective model for the prediction of LE for persons with normal hearing.  Note that in research literature, it is considered best practice to first develop models that apply to persons with normal hearing, and then, with appropriate additional data, extend those models to increasingly large classes of hearing impairments.  This approach is deemed necessary due to the complexity of the type and nature of hearing impairments.
d) Explore relations between listening quality, listening effort and intelligibility for users with normal hearing using the new LE model.  This step may require additional listening tests.

e) Collect a corpus of results over the same conditions as noted in b), but for persons with hearing impairment.  Due to the complexity of hearing impairments, which can vary dramatically, additional work will no doubt be required.  For example, Bisgaard, et al [Bisgaard, Vlaming, Dhalquist, Trends Amplif. 14(2):113-120, June 2010] analysed over 28,000 unique audiograms to derive representative classes for their work on evaluating a hearing aid measurement procedure.
f) Use the LE predictive model developed in step c) with the additional data collected in step e) to extend the LE predictive model for use with persons with hearing impairment.

ETSI has already approved a STF 575 (MOLE step 1) in order to cover steps a) and b) above, but limited to an acoustical interface. 
The present proposal will continue with steps a) and b), but at an electrical or network interface, where the signals may be significantly different from those available at an acoustic interface. This extension is complementary to the work funded in STF 575, and will provide the needed baseline reference to develop and validate a comprehensive objective model to assess the Listening Effort for persons with normal hearing.

The aim is also to enable conversations across telecommunication systems in the presence of background noise without damaging people’s hearing. However, it is expected that additional work beyond the scope of the current proposal will be required to proceed with steps e) and f), first defining an appropriate set of conditions and categories for the population of persons with hearing impairment.  This work will build on the methods and model developed in the previous steps, and will draw on the wealth of literature available from audiology.
The specific work to be performed in the proposed STF is to create a set of: 

a) high quality reference speech samples
b) definition and implementation of test conditions which impair the reference items
c) high quality recordings of the impaired reference items (test sequences)
and to then conduct a statistically sufficiently large number of auditory tests (subjective tests) for the following scenario: 

· at electrical or network interfaces aiming at the effects of noise that originates from the transmission chain or from the send side.

There are 2 main tasks to be completed:

1. creation of a set of test sequences at the electrical interface

2. designing, conducting and analysing subjective tests for the electrical interface

The tests are conducted with normal hearing people (as defined by existing audiological measures) because this will ensure a better statistical significance. However, the speech materials are chosen to cover a wide range of acoustic components, as some of them have a significant impact on the intelligibility for hearing impaired people, increasing the listening effort for this population.

3 Relation with ETSI strategy and priorities
Emerging domains for ETSI

The domain of intelligibility and related listening effort is on the agenda of ITU-T Study Group 12 since several study periods, but no progress has been made so far. ETSI has now the opportunity to take the leadership in this important domain.

Standards enablers/facilitators (conformance testing, interoperability, methodology)

The objective model(s) for the prediction of listening effort, which will be developed and standardized by ETSI members after the completion of the STF will open new ways to better assess QoS of end-to-end telecommunication scenarios, customer satisfaction and aspects of QoE. It will make it possible to improve all existing terminal and gateway standards which have been produced by STQ in the past.
Horizontal activities (quality, security, etc.)

Objective assessment of listening effort will be used for all transmission technologies including 5G from a user’s perspective.
Societal good / environmental

The STF constitutes a mandatory first step to address the needs of the hearing-impaired community with respect to aspects of intelligibility as stipulated by the Standardization Rolling Plan 2018.

Accessibility standards such as EN 301 549 could take benefits of the results of the STF.

4 Context of the proposal

4.1 ETSI Members support
	ETSI Member
	Supporting delegate
	Motivation

	HEAD acoustics
	Jan Reimes
	Validation of the objective model for LE for user without hearing impairments with the intent to extent this after the completion of the proposed STF towards LE for hearing impaired user and towards intelligibility if possible

	Mesaqin.com
	Jan Holub
	Support of ETSI’s horizontal activities and support towards the rolling standardization plan

	Focus Infocom
	Wolfgang Balzer
	

	Ministry of Transport and Construction of the Slovak Republic
	Peter Pocta
	


4.2 Market impact

The proposed activity will help to make progress in developing the guidance and methodology regarding intelligibility for hearing impaired users, for which it is necessary to follow the following steps:

a) development of an objective model for the assessment of listening effort for users with normal hearing

b) explore relations between listening effort and intelligibility for users with normal hearing

c) use the objective LE model from a) with hearing impaired users and explore whether the model can be adapted to be used for hearing impaired users

d) depending on the outcome of b) explore relations of the outcome of c) for LE with intelligibility.

The present STF proposal is intended to cover the subjective testing which is a pre-requisite for a).

As the user perception of listening effort and intelligibility will be at the centre, we may expect a larger usage of the tools and applications that can be standardized in case the actions listed above are followed consequently. It is expected that the developed methods can be used for various applications, such as evaluation of terminals and networks, up to hearing aid optimization. This can have a substantial market impact, for the expert users but moreover for the population with impaired hearing capabilities.

With age for humans, the ability to discriminate background noise from speech signals decreases; in such a situation, listening effort becomes more and more a crucial factor. In addition, the average age across society is increasing.

4.3 Tasks for which the STF support is necessary

Subjective tests must be designed and carried out. The reference items, definition and implementation of the test conditions as well as recordings of the impaired sequences for the subjective test must be created.

TC STQ members do not have sufficient equipment and capability to organize and run a subjective test campaign with multiple independent test labs involved.

4.4 Related voluntary activities in the TB

TC STQ members will develop the objective model(s) based on the subjective test data provided by this STF.

Some members have expressed that they are in close contact with relevant universities and are willing to provide initial studies in collaboration with such universities in which the objective model(s) will be applied to subjective data from hearing impaired users of the different impairment classes.

The subjective tests data bases may be used in the future by STQ members to provide input on new standards regarding testing with parallel task as outlined in ETSI TR 103 503.

4.5 Previous funded activities in the same domain

The European Norm published by ETSI and CEN CENELEC “EN 301 549- V.2.1.2: Accessibility requirements for ICT products and services (Published in August 2018)” includes the following subclause:
“4.2.5 Usage with limited hearing

Where ICT provides auditory modes of operation, some users will need the ICT to provide enhanced audio features. 

NOTE 1: Enhancement of the audio clarity, reduction of background noise, increased range of volume and greater volume in the higher frequency range can contribute towards meeting this clause.”

The concept of audio clarity, in this EN, is directly linked with the intelligibility of speech sequences and with listening effort. Unfortunately, the sub-clause may only recommend an enhancement of the audio clarity, because there is no objective test method to qualify and quantify these parameters. The present STF is intended to develop the needed inputs to make progress in this way. 
The European Project HearCom has provided a useful study “Listening effort Scaling and preference rating for hearing aid evaluation” [Schulte, et al. 2009, Workshop Hearing Screening and Technology, Brussels 28 January 2009]. This study provides an interesting analysis of comparisons of intelligibility and listening effort for people with normal hearing and those with hearing impairment. This study may be reference for further work, as it considers in different conditions the two important factors “intelligibility” and “listening effort” for listener populations with different hearing abilities.  While this study provides potentially important groundwork, it does not provide an objective predictor for LE.

The development of the first step of the process has been approved by ETSI as an STF 575 (MOLE step 1) “Methods for objective assessment of Listening Effort based on subjective data” which will begin to work in May/June 2019. This Step one has the plan to create a set of test sequences at the acoustic interface, which will be used to develop and validate an objective predictor model for LE.


Experiments on intelligibility and listening effort have shown the importance of the contents: all the speech sequences, words or signals such as “logatoms” have not the same impact on the capability of listener to understand or to put forth effort to understand them. The spectrum and distribution of speech materials and of background noise, the interactions between these two signals, and further impact due to speech transmission systems and terminals all have important consequences on the results. STF 575 will also design, conduct and analyse subjective tests at the acoustic interface. The methods, sequences and test conditions will be chosen in order to be the most relevant for both normal hearing- and hearing-impaired users.

The results of the STF 575 will be a significant input for the objective models, but only for the acoustical signals. It is needed to do such a similar work for the electrical signals available at the electrical or network interface. So, the present STF proposal will extend the work of STF 575 to the electrical or network interface.

With the full data base and the subjective test results obtained from STF 575 and of the present STF will provide all the needed materials to design and validate the predictive model for Listening Effort for normal hearing people. This important step will provide some significant information about the impact of impairments (e.g., background noise) that will be used for future development applying to hearing impaired people.

4.6 Consequences if not agreed
If the STF is not accepted, the work will not be undertaken in the way that the rolling standardization plan could be addressed in the near future.

The market will be fragmented by non-standardized solutions claiming to address the telecommunication intelligibility of the hearing-impaired community.

Part II - Execution of the work

5 Technical Bodies and other stakeholders
5.1 Reference TB
TC STQ
5.2 Other interested ETSI Technical Bodies

The overall concept to address the Rolling Plan will be shared and further elaborated with other ETSI groups as necessary. However, for the STF proposed here, the interaction will be limited to dissemination to ETSI SC USER group and TC HF.

5.3 Other stakeholders
ITU-T SG 12: Question 9 of SG 12 mentions the objective prediction of speech intelligibility in their ToR; However, SG 12 has not made much progress on this topic during the past study periods. It is expected that fruitful input can be received from an active interaction with SG 12 during the STF.
TIA TR-41 “Performance and Accessibility for Communications Products” specifically addresses issues on accessibility to telecommunications services. http://standards.tiaonline.org/all-standards/committees/tr-41
The Technology Access Program (TAP) at Gallaudet University conducts research related to communications technologies and services, with the goal of producing knowledge useful to industry, government, and deaf and hard of hearing consumers in the quest for equality in communications.  The program provides education to Gallaudet students through coursework and mentored research projects related to TAP’s research mission.

6 Base documents and deliverables
6.1 Base documents
	Document
	Title
	Current Status

	ETSI TS 103 558
	Methods for objective assessment of listening effort
	Published

	ETSI TR 103 225
	Transmission quality and speech intelligibility for hearing impaired people
	Published


6.2 Deliverables

	Deliv.
	Work Item code

Standard number
	Working title

Scope

	D1
	RTS/STQ-XXX
TS 103 558
	Working title: Reference items, recordings of degraded items using test conditions and subjective test databases Annex to TS 103 558
Scope: Reference items, recordings of degraded items using test conditions and subjective test databases


6.3 Deliverables schedule:
RTS/STQ-XXX TS103 558
working title
· Start of work

02-Mar-2020
· Early draft

09-Oct-2020
· Stable draft

28-Feb-2021

· Final draft

31-Jul-2021

· Publication

31-Aug-2021
7 Work plan, time scale and resources
7.1 Organization of the work 

ETSI TC STQ is currently publishing specifications to ensure that ICT and telecommunications networks and terminals are providing the best Quality of service and Quality of Experience to every user. Nowadays, as users may communicate or listen whatever the environmental conditions around them (in particular background noise). Users expect to easily understand any transmitted speech. This capability may be qualified and quantified through listening effort, which is the effort from the user to understand the transmitted speech. In a first step, the listening effort is assessed for normal hearing listeners, and the process and results will drive further studies for hearing impaired users (as it is known that more and more users will have hearing impairments in the future, due both to the ageing population and the impact of listening usages of young populations in Europe).

· The STF will provide all the needed materials for the training and validation of an objective model able to assess the listening effort, as perceived by users, at the electric interface of any ICT and telecommunications network or device. To reach this objective, the STF will define the speech samples (based on Recommendation ITU-T P.501) and the different background noises inserted at the sending side of the connection. The selected laboratory(ies) involved in the STF will record all the sequences combining speech samples and background noise signals. These recordings will be provided to the subjective Laboratory(ies) in charge of the listening tests (based on procedures). The set of test sequences must be ready and agreed on before the subjective tests can be started. Therefore, the most important milestone is the completion of the test sequences

· The selected laboratory(ies), in charge of the listening tests, will produce two sets databases, one set for the model training, the second set for the model validation. As in MOLE step 1 (ETSI STF 575) the development of the objective model (including training and validation) will be done outside the STF and after its completion. As many representative languages as feasible will be chosen for the recordings and the subjective tests in order to be as much universal as possible. 

ETSI has already supported a STF (MOLE step 1) on listening effort at the acoustic interface, and the present STF focuses on the electrical interface (this STF – MOLE Step2).

A steering committee will be created. This will meet in conjunction with STQ and by conference call as necessary. The steering committee will be chaired by a member of the STQ management team or a Rapporteur from STQ.The relation with other stakeholders will be managed via liaison communication and attendance of their meeting(s) to present the status of the STF work.

7.2 Task description
Task 1 – Creation of a set of test sequences at the electrical interface
Objectives
The objective of task 1 is to create recordings of speech samples with various speakers in the presence of different types of background noise inserted at the sending side of the connection. The types of background noise must cover a wide variety of different noises and the recordings must be at least wideband, preferably super-wideband or full band. These recordings must be provided in a quality suitable for the use in auditory tests. The recording procedures shall comply with the corresponding clauses of TS 103 558.

In order to create a representative electrical test signal containing speech at a nominal level mixed with the amount of background noise picked up by a terminal, the setup in ETSI TS 103 224 is used. The terminal is connected to a reference interface providing nominal properties for the electrical interface as used by the terminal. The signal (speech plus noise) is recorded at this interface and inserted through the appropriate reference interfaces in such a way that the signal level and spectral content delivered is equivalent to the one which would have seen if the terminal was connected directly. Representative terminals are to be defined and considered.
Input

None.
Output

The output of task 1 will be a set of recordings of speech sequences suitable for subjective testing with the following properties:

· number of training databases = min. 3

· number of validation databases = min.3

· number of conditions per database = 48 test+12 reference conditions

· number of samples per condition for training db = 16

· number of samples per condition for validation db = 8

· number of votes per sample for training db= 12

· number of votes per sample for validation db= 16

Interactions
Approval of the output by the steering committee.
Resources required
Recording lab facilities. Expertise in the fields of speech quality, background noise, subjective test design and development of objective models in telecommunication.
Task 2 – Designing, conducting and analysing subjective tests at the electrical interface
Objectives
The aim of Task 2 is to conduct subjective tests for the relevant conditions as defined in Task 1 and to. produce two sets databases, one set for the model training, the second set for the model validation. 
Input

Task 1 must be completed and approved. The test sequences from task 1 must be available.
Output

The output of task 2 will be a number of databases giving the relation between the test sentences created in task 1 and the average scoring by the subjects; it will also provide a statistical analysis of the scores following the principles that can be found in Recommendation ITU-T P.1401.

The following databases are planned:

· At least 3 training databases following the requirements as defined in Task 1

· At least 3 validation databases following the requirements as defined in Task 1

The databases have to be setup as follows:

	Type
	Description
	Training
	Validation

	Listening Test Design
	Nbr test conditions
	48
	48

	
	Nbr reference conditions
	12
	12

	
	Nbr conditions
	60
	60

	
	Samples per condition
	16
	8

	
	Votes per Sample
	12
	16

	
	
	
	

	
	Nbr Samples per DB
	960
	480

	
	Nbr Votes per DB
	11520
	7680

	
	
	
	

	Subjects
	Nbr of votes per subject
	240
	240

	
	
	
	

	
	Nbr of subjects needed
	48
	32

	
	
	
	


The average costs of one training database is estimated to 9 000 € resulting in a total of 27 000 €.
The average costs of one validation database is estimated to 7 500 € resulting in a total of 22 500 €.
Interactions

The design of the subjective tests must be confirmed by the steering committee before the actual test can be launched.
7.3 Milestones

In practice, in order to give the possibility to TC STQ experts and to the steering Committee to analyze and discuss the results of the STF, the following additions are planned:

Milestone 1 – Test sequences for subjective testing approved and available; and Progress Report
T0 + 4 months (July 2020) 
Establish STF team
Creation and recording of test sequences at the electrical interface 
Progress Report to be approved at STQ#64
Milestone 2 – Design of Test Plans for subjective test agreed and Progress Report
T0 + 7 months (October 2020)
Progress Report to be approved at STQ#65
Milestone 3 – Conducting and analysing subjective tests completed and Progress report
T0 + 11 months (February 2021)
Designing, conducting and analysing subjective tests at the electrical interface Mid Term Report

Analysis.
Progress Report to be approved at STQ#66 and disseminated
Milestone 4 – Consolidation of test results for different domains and final report
T0 + 16 months (July 2021)
Coordination of the STF and production of the deliverable.
Final Report and Deliverable to be approved at STQ#67.

Milestone 5 – STF closure
Deliverables published, STF closed.
7.4 Task summary
	N
	Task / Milestone / Deliverable
	Target date
	Estimated cost

EUR



	M0
	Start of work
	02 March 2020 
	

	T1
	Creation and recording of test sequences at the electrical interface
	02 March 2020 to
30 July 2020
	12 000

	M1
	Test sequences for subjective testing approved by STQ#64 (incl. ToC and Scope) and available.
Progress report #1 to be approved by TC STQ
	03 July 2020
	

	T2
	Designing, conducting and analysing subjective tests at the electrical interface
Training databases 3 x 9 000 €
Validation databases 3 x 7 500 €

	03 July 2020 to
20 Dec 2020
	49 500

	M2
	Design of Test Plans for subjective test agreed (STQ#65) and early draft available
Progress report #2 to be approved by TC STQ
	09 Oct 2020
	

	M3
	Conducting and analysing subjective tests completed and stable draft available

Progress report #3 to be approved by TC STQ (STQ#66)
	28 Feb 2021
	

	M4
	Consolidation of test results
Final draft and Final report to be approved by TC STQ (STQ#67)
	31 Jul 2021
	

	T3
	Overall coordination and project management
	01 March 2020 to
31 July 2021
	7 000

	M5
	Deliverables published, STF closed
	31 Aug 2021
	

	Total
	68 500


	
	Month

	Task
	 M
	A
	M
	J
	J 
	A
	S
	O
	N
	D
	J-21
	F
	M
	A
	M 
	J
	J
	A

	 Establish STF team
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	0. Coordination of the STF and production of the deliverable
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	1. Creation and recording of test sequences at the electrical interface
	X
	X
	X
	X
	X
	
	
	
	
	
	
	
	
	
	
	
	
	

	2. Designing, conducting and analysing subjective tests at the electrical interface 
	
	
	
	
	X
	X
	X
	X
	X
	X
	
	
	
	
	
	
	
	

	3. Progress Report
dissemination 
	
	
	
	
	
	
	
	
	
	X
	X
	X
	
	
	
	
	
	

	4. Final Report to ETSI 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X
	

	5. Deliverable publication 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	X


8 Expertise required
8.1 Team structure

A team of two senior experts with the following experiences and competences:

· design of subjective tests 

· conducting of subjective test

· statistical analysis in telecommunications

· objective modelling in telecommunications
· sound understanding in user perception
For Task 1:
One or more testlabs capable to create recordings of speech samples with various speakers using different languages in the presence of different types of electrical background noise. These recordings must be provided in a quality suitable for the use in auditory tests, and preferably in fullband (20Hz-20kHz). The laboratories must provide proof of relevant experience in such work in the past.

For Task 2:

One or more Testlabs capable to design the subjective tests as outlined in ETSI TR 103 503 providing as output a number of data bases giving the relation between the test sentences and the average scoring by the subjects, also providing a statistical analysis of the scores. The laboratories must provide proof of relevant experience in such work in the past.

Part III:
Financial conditions
9 Maximum budget
9.1 Manpower cost
The total action costs will amount to 68 500 EUR
9.2 Travel cost
	Expected travels
	Cost estimate

	2 times STF leader to attend TB meeting
	2 000

	1 times STF leader to disseminate work to ITU-T SG12
	1 500

	1 times Steering Committee Member to attend TB/STF meeting
	1 500

	Total cost
	5 000


9.3 Other Costs

None
Part IV:
STF performance evaluation criteria
10 Key Performance Indicators

Contribution from ETSI Members to STF work
· Direct financial contribution (co-funding)
· Support to the STF work (e.g., provision of test–beds, organization of workshops, events)

· Steering Group meetings (number of meetings / participants / duration)

· Number of delegates directly involved in the review of the deliverables
· Contributions/comments received from the reference TBs

· Contributions/comments received from other TBs

Contribution from the STF to ETSI work

· Contributions to TC/WG meetings (number of documents / meetings / participants)

· Contributions to other TBs

· Presentations in workshops, conferences, stakeholder meetings

Liaison with other stakeholders
· Stakeholder participation in the project (category, business area)

· Cooperation with other standardization bodies

· Potential interest of new members to join ETSI

· Liaison to identify requirements and raise awareness on ETSI deliverables 

· Comments received on drafts (e.g. on WEB site, mailing lists, etc.)

Quality of deliverables

· Approval of deliverables according to schedule

· Respect of time scale, with reference to start/end dates in the approved ToR

· Comments from Quality review by TB

· Comments from Quality review by ETSI Secretariat

Time recording

For reporting purposes the STF experts shall fill in the time sheet provided by ETSI with the days spent for the performance of the services

In the course of the activity, the STF Leader will collect the relevant information, as necessary to measure the performance indicators.  The result will be presented in the Final Report.

11 Document history

	
	Date
	Author
	Status
	Comments

	0.1
	17-Feb-2019
	Joachim Pomy
	Available
	

	0.2
	26-Feb-2019
	Jean-Yves Monfort
	Available
	

	0.3
	15-Apr-2019
	Hans W. Gierlich
	Draft
	Sent to FPS Director

	0.4
	04-Jun-2019
	Scott Isabelle
	Draft
	Sent to FPS Director

	0.5
	24-Jun-2019
	Youssouf Sakho
	Draft
	Sent to EC for submission

	0.6
	25-Jun-2019
	Youssouf Sakho
	Draft
	Approved by STQ#60

Sent to BOARD & OCG for submission

Sent to EC for submission

	0.7
	17-Jul-2019
	Scott Isabelle
	Draft
	Sent to FPS Director

	0.8
	18-Jul-2019
	Youssouf Sakho
	Draft
	Sent to Gabrielle Owen

Approved by BOARD & OCG

Sent to EC for submission

	0.9
	19-Jul-2019
19-Sep-2019

24-Sep-2019
	Youssouf Sakho
Antonio Conte
	Draft
	Sent to EC for submission
Refusal of the EC

Accepted by BOARD#124

	1.0
	09-Oct-2019
	Funded Activities; Scott Isabelle
	Board Approved
	Modified from EC to ETSI template


	1.1
	08-Nov-2019
	Youssouf Sakho
	Board Approved
	Update before CL publication


[image: image2.png]



