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Activities carried out by the STF and results obtained in the period from May to December 2005
1 Introduction

This section gives qualitative information and a strategic view of the STF activity and output. Details are provided in the following sections.

1.1 Scope, major aims of the STF work

The next generation networks need to support high quality wideband speech especially with hands-free operation. This capability is essential for the new multimedia services such as e-health and e-learning that eEurope is promoting, many of which involve hands-free operation where background noise is unavoidable. Most of the current knowledge of speech transmission is focused on traditional narrowband telephony and so a substantial step forward is needed to support better quality wideband communications, especially those designed for hands-free operation. This cooperative programme based on standards will provide essential methods and background noise sample resources for testing and evaluating wideband speech terminals and their supporting networks.

The performance of the new terminals and networks is of critical importance for the success of the new services that are being promoted, which nearly all involve speech. Background noise is a problem in mostly all situations and conditions and needs to be taken into account in both terminals and networks: 

· In mobile communication background noise is almost always present; the problem is emphasized due to the acoustical construction (large distance between microphone and mouth) of mobile terminals, which consequently operate like hands-free terminals. The situation is even worse for mobile hands-free terminals and mobile car hands-free terminals, which are used increasingly because of safety concerns.

· In multimedia conference and classroom systems hands-free type terminals are used, the distance between microphone und speaker may be quite high and consequently any background noise is problematic.

· Computer terminals (e.g. in VoIP scenarios) often are used as hands-free terminals; the background noise may be produced by the computer/handheld device itself but may also be picked up from the environment such as an open plan office. Wideband speech codecs, which are being deployed in large numbers for applications such as e-Health, and e-Learning and certainly e-Business, are strongly affected by background noise.  

· Furthermore, effects of the transmission network impairments in packet based communication networks tend to aggravate the effects of background noise and need to be considered carefully. Wireless access techniques such as WiFi and Wi-Max (802.16) will be used widely and have special jitter characteristics that need to be taken into account.

All terminals will need to have a well balanced and optimized acoustical front end as this contributes significantly to the perceived overall quality. The terminals will also need to work with a wide range of different network technologies and so the interactions between terminals and networks need to be understood thoroughly. 

Speech quality is critical to the development of services and eEurope applications and manufacturers and operators need test methodologies and samples of background noise to evaluate their products. Although all modern terminals and configurations offer already acoustical and electrical signal processing in order to reduce the influence of background noise and to optimize speech quality, currently, however, no methodologies or resources are available to support measurements and optimization procedures in an appropriate hands free environment where the spatial effects are significant.

The Terms of Reference of STF 294 highlight in particular the fact that "This programme is an essential building block for the high quality wideband communications needed by many of the applications that eEurope is promoting such as e-health and e-learning".
This STF is also addressing the first part of this eEurope action plan, namely the stimulation of services, application and content – covering online public services and e-business.
The aim of the work is to find methods for background noise transmission quality evaluation for real life network scenarios with speech present at the near end and at the far end as well as during periods where no speech is present but only background noise is transmitted. 

Basic subjective tests carried out indicate that the background noise performance of terminals (and networks) contributes significantly to the perceived overall quality. The background noise performance can be considered as one of the dominating parameters for speech quality in modern telecommunication scenarios.

In order to evaluate the performance of this equipment objective testing procedures for the background noise transmission in the various situations as well as suitable background noise sound field simulation for laboratory evaluations are required. The evaluation methods needed should take into account the performance of the background noise transmission with near end speech, with far end speech and with no speech present. Furthermore the degradation introduced to the speech transmitted should be measurable. The current standards are not applicable for the whole problem as described above. 

In order to conduct the work the following work needs to be performed:

· Setup and verification of a transmission network simulation environment using realistic network  scenarios for laboratory use;

· Setup of a database containing the relevant transmission network models and traffic patterns that would be used for subjective and objective evaluation;

· Subjective tests forming the basis for objective evaluation procedures, using the background noise database developed in ETSI STF 273;

· Evaluation and validation of background noise transmission evaluation procedures.
1.2 STF activity and expected output

The objectives of STF 294 are:

· To contribute to the implementation of the eEurope 2005 Action Plan by encouraging the development of new terminal and network equipment providing excellent speech quality under background noise conditions for use in new e-services and e-business applications;

· To develop ETSI Technical Guidelines (ETSI Guides) containing detailed specifications to address the requirements for seamless interworking of the new generation terminals and systems in the various acoustical environments they will be used in;

· To promote a common approach for manufactures, service providers and network operators for taking into account the critical system performance under the conditions of background noise with respect to the communicational speech quality;
To actively involve all relevant stakeholders, and in particular the representatives of the manufacturer and provider of new services and systems into the standardisation process.

STF 294 must in particular produce the following deliverables:

· A technique for simulating background noise fields in a laboratory environment in order to optimize the acoustical performance of the new generation terminals and interfaces

· A database containing background noises for a variety of different applications to be used for optimization of new generation communication equipment – terminals and networks

· Network simulation to be used in a laboratory environment in order to include typical network impairments in the evaluation and optimization process

· A database containing a variety of network conditions 

· A new standardized  objective methodology to evaluate the speech quality performance of the new generation terminal and network equipment 

STF 294 is focused on objective and automated testing, which is faster and cheaper than subjective testing, which involves humans.

The work is split in different phases. At the end of each phase, output is available which can be directly used in ETSI STQ. Phase 1 is conducted in 2005, Phase 2 in 2006.
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Fig. 1: Generic workflow of the project

The current interim report is presenting the outputs and results of Phase 1, which is divided in the three following tasks:
Task 1: Transmission network simulation

A transmission network simulation environment has been setup, which provides comparable network characteristics and traffic patterns as found in conditions of the real transmission networks. 

Task 1 provided input to DEG/STQ-00038-2 (Milestone A of STF 294).

Task 2: Database for transmission networks and conditions evaluation/simulation

A database containing the typical and realistic transmission network scenarios and traffic patterns has then been created.

Task 2 provided input to DEG/STQ-00038-2 (Milestone A of STF 294) including a database of different background noise scenarios (e.g. background noise in vehicles).

Task 3: Subjective tests

Subjective test results providing the speech quality parameters in the background noise situation by the individual parameters have also been conducted.

Task 3 provided input to a revised version of DEG/STQ-00038-2 (Milestone B1 of STF 294), updated with a description of the method for subjective test results collection and with the results of subjective tests carried out during Task 3.

1.3 Relation with the reference TB and with other bodies, inside and outside ETSI

The work of STF 294 has been conducted in close contact with the Technical Committee STQ (Speech, Transmission and Quality aspects) of ETSI, which mandated a Steering Committee to follow and officially agree the deliverables produced by the experts of the STF.

The Steering Committee of STF 294 is composed of:
· Mr. Rodolfo Ceruti (Telecom Italia)

· Mr. Christoph Furer (Swisscom),
· Mr. Jean-Yves Monfort (France Télécom, chairman of TC STQ),
· Mr. Joachim Pomy (Avaya Tenovis),
2 Overview of the organization of the activity 

2.1 Team composition and experts’ qualification 

The experts involved in Phase 1 of STF 294 are:

Total
Days
Qualification

Days spent
at ETSI

· France Télécom (France)
Mr. Vincent Barriac (Phase 1 leader)
10,5
4
Voice quality
Ms. Laetitia Gros
27,5
3
Subjective testing
Mr. Noël Chateau
10
none
Subjective testing
· Telefónica TID (Spain)
Miss Isabel Ordás
22
5
Transmission network simulation
· Universidad de Valladolid (Spain)
Mr. Javier. M. Aguiar Perez
22
5
Transmission network simulation
· Mesaqin (Czeskia)
Prof. Jan Holub
28
5
Subjective testing
2.2 STF teamwork, distribution of tasks, working methods

Most of the work required for Phase has been conducted separately by each expert (or company). E-mail has been used to send results, information or document drafts to each other, the Phase 1 leader playing a role of moderation and of mediation with ETSI and the Steering Committee. The informal FTP site of ETSI has also been used to share the databases recorded during Tasks 1 and 2.

The production of Milestone A has been led by the experts from Telefónica TID and the Universidad de Valladolid.

The production of Milestone B1 has been led by the experts from Mesaqin and France Télécom.

The production of Milestone B2 has been led by Phase 1 leader.

All the experts (as well as the members of the Steering Committee) participated in the production, or at least in the agreement, of these deliverables, generally by e-mail correspondence. The only exceptions to this working method are:

· Ms. Isabel Ordás and Mr. Javier. M. Aguiar Perez gathered at ETSI premises to write the final version of Milestone A

· Ms. Laetitia Gros and Prof. Jan Holub gathered at ETSI premises to write the final version of Milestone B1

Below are given the detailed actions of each task:

Task 1: Transmission network simulation
· Evaluation of simulation methodologies and tools
· Choice of the best simulation methodologies and tools
· Setup of simulation environment in the laboratories of the STF experts
· Validation of the simulation environment
Task 2: Database for transmission networks and conditions evaluation/simulation
· Definition of the different network scenarios and conditions to be recorded
· Preparation of the simulation recordings
· Editing and preparing the data base

· Description of the data base (STQ document)
Task 3: Subjective tests
· Preparation of  the test material
· Conducting experts tests
· Evaluation of the experts test results
· Preparing test material for naïve listeners tests
· Conducting naïve listeners tests (2 languages : French and Czech)
· Evaluation of the results
· Statistical analysis
· Description of the test results (STQ document)
Initially, it was only planned for Task 1 to perform a global transmission network simulation and use original recordings coming from real life mobile terminals and performed using the method developed by ETSI STF 273. But the unavailability of such terminals, as well as the fact that the signal processing embedded in such devices is not controlled, led to another practical choice, i.e. a split of the different steps of simulation into several tasks:

· the method of STF 273 has been used only to obtain acoustical signals comprising voice and environmental noises (performed by Dr. Hans W. Gierlich, Head Acoustic)
· Before being processed by the network simulation tools, the noisy signals have first been processed to simulate the behaviour of wideband terminals, and in particular the effect of noise suppression. The resources needed for this task have not been planned and foreseen at the kick off of the STF. Hopefully, a solution was found, with the kind contribution of two persons of France Télécom (Mr. Claude Marro and Mr. Cyril Plapous).
2.3 Liaison with the reference TB and/or the Steering Group 

As mentioned in section 3.2, the Steering Committee (and TC STQ, through it) has been associated to the work of the STF team, by using e-mail correspondence. All deliverables have been submitted to the Steering Committee for comment in a first time and then for agreement.

During Phase 1 of STF 294, the Steering Committee and the members of the STF team met several times:

· 15th April : Preparatory Meeting at ETSI premises in Sophia Antipolis (in presence of most of the experts)

· 26th April : during STQ 18th plenary meeting, in Lannion (France)

· 21st September : during STQ 19th plenary meeting, at ETSI premises in Sophia Antipolis, in order to validate Milestone A of STF 294 (in presence of Phase 1 leader and 2 experts : Jan Holub and Hans-Wilhelm Gierlich)

· 8th December : at ETSI premises in Sophia Antipolis, in order to validate Milestone B1 of STF 294 with the STF Phase 1 leader

Question to steering committee : Other dates ?
2.4 Meetings attended on behalf of the STF with the reference TB and other ETSI TBs

During Phase 1 of STF 294, the members of the STF attended two TC STQ meetings:

· STQ 18 (25-28 April, Lannion)

· STQ 19 (19-22 September, Sophia-Antipolis)
At both meetings, members of STF 294 could report in detail their working method and their results during an ad hoc time slot.
2.5 STF communications, presentations, promotion, inside and outside ETSI, WEB pages etc

STF 294 has been represented by the chairman of STQ (Mr. Jean-Yves Monfort) during an STQ Workshop on Wideband Speech Quality held in Mainz (Germany) on the 22nd and 23rd of June. (http://portal.etsi.org/stq/workshop2005agenda.asp)
3 Progress report (from start of the work to date)

3.1 Current status of the STF activity

Until now, Tasks 1 to 3 of Phase 1 have all been completed, and milestone A and B1 achieved. That means that the document ETSI EG 202 396‑2 has been produced in two steps:

· Version 0.1.1 in August (Milestone A), reflecting the work done and the achievements of Tasks 1 and 2. This document was not in a final stable state, since several comments have been received from members of the steering committee. Therefore, STQ validated Milestone A based on Version 0.1.3 presented and updated during the Plenary meeting of TC STQ in September.

· Version 0.1.5 in November (Milestone B1), reflecting the work done and the achievements of Tasks 1 to 3. Following some comments from the Steering Committee, Milestone B1 has been agreed based on version 0.2.1.

Version 0.2.1 is given in the attached zip file :


[image: image1.emf]H:\Mes Documents\ STF 294\ETSI_EG_202_396_2_v0.2.1.zip


For information, we give below the list of different versions:

	Document history

	V0.1.1
	August 2005
	First Draft

	V0.1.2
	September 2005
	Draft after some revisions. To be reviewed during STQ19 meeting (19-22 Sept) in Sophia Antipolis

	V0.1.3
	September 2005
	Version after revision during STQ19 meeting (19-22 Sept) in Sophia Antipolis

	V0.1.4
	October 2005
	Version with changes suggested after STQ19

	V0.1.5
	November 2005
	Version enhanced by STF 294 subjective tests description and results

	V0.2.1
	December 2005
	Version validated by STF 294 Steering Committee


The following actions have been undertaken by the experts of the STF during Phase 1 :

Task 1

The transmission network simulation tool chosen by the experts of STF 294 is an IP network simulator (namely : NIST Net, provided by Telefónica and Universidad de Valladolid, see Figure below). That means that all other aspects of the signal transmission and processing to be simulated required to be done externally for Task 2.


[image: image2.emf]   


The network simulation is supposed to provide comparable network characteristics and traffic patterns as found in conditions of the real transmission networks (in terms of packet loss, delay and delay variation distributions). This is what is described in section 7.5 of ETSI EG 202 396‑2.

Task 2

To achieve a global background noise transmission simulation (and produce the corresponding databases), the transmission network simulation is not enough. The work to be done for the simulation has therefore been split in different consecutive steps as follows:
1) Record clean speech sequences with a high quality system (see section 7.2 of ETSI EG 202 396‑2)

Performed by Mesaqin (in Cesk) and France Télécom (in French).

2) Add noisy conditions to the recordings (see section 7.3 of ETSI EG 202 396‑2)

Performed by Head Acoustics, according to the method defined by STF 273.
3) Process the recorded noisy signals to simulate the behaviour of wideband terminals (see section 7.4 of ETSI EG 202 396‑2)

Performed by France Télécom.
4) Process the files with the network simulator chosen and set up in Task 1.

Performed by Telefónica and Universidad de Valladolid

5) Record speech sequences with the network impairments.

Performed by Telefónica and Universidad de Valladolid

The pictures below illustrate some of these different tasks :
[image: image3.jpg]


 
Recording in handset situation
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Recording in hands free situation
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Recording in hands free situation in a car
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Recording of final sentences with a network impairment simulator
All the 5 steps of task 2 are presented in the Figure below :


[image: image7]
The speech samples below give an example of the impact of each of the steps described above, on a concatenation of two sentences (one in Czech and one in French):
After Step 1: Noise free clean speech sample : 
[image: image8.wmf]Step1.wav


After Step 2: Noisy speech sample (road noise, use of handset) : 
[image: image9.wmf]Step2.wav


After Step 3: Processed noisy speech sample (noise suppression) : 
[image: image10.wmf]Step3.wav


After Step 4: Speech sample after network transmission (AMR coding + IP degradations): 
[image: image11.wmf]Step4.wav


In order to illustrate the different types of usages covered by the database recorded for the purpose of STF 294 Phase 1, some typical examples are given below, for both Czech and French languages :

- Use of a mobile handset in the street:


[image: image12.wmf]179_mobile_handset_inthestreet_french.wav


[image: image13.wmf]179_mobile_handset_inthestreet_czech.wav


- Use of a hands-free kit in a car:


[image: image14.wmf]100_hands_free_in_the_car_french.wav


[image: image15.wmf]100_hands_free_in_the_car_czech.wav


- Use of a softphone on PC in hands-free mode, and with impaired IP network

[image: image16.wmf]303_hands_free_with PC_french.wav


[image: image17.wmf]303_hands_free_with PC_czech.wav


Task 3
The database recorded during Task 2 is too large to be used at it is for a subjective experiment. It contains 4320 conditions corresponding to all the possible combinations of the factors taken into account.

Being not feasible to run subjective testing on 4320 speech samples, additional rules for qualified database size reduction have been identified. The following considerations have been made and confirmed by expert listening test:

· Since speakers for a same gender are not expected to generate important quality variations, only one speaker per gender is considered.

· In addition, the voice coder is expected to be a weak factor of quality variations, compared with other factors Therefore, the two coders used during the recordings are distributed on different noises.
· In addition, it appeared that for road and cafeteria noises, speech signals are either inaudible or unintelligible with hands-free recording. Therefore, these conditions are removed. 

Therefore, with these three considerations, the initial number of conditions (4320) becomes 864, i.e. 432 conditions per language, what is suitable for subjective experiments. This is the amount of conditions that has been actually tested for the purpose of STF 294.

The methodology used for the subjective tests (i.e. by both laboratories involved) is the one described in Recommendation P.835 of ITU-T, since this methodology is really appropriate to noisy speech: it does not only address the overall perceived quality but makes a distinction between three questions :

· perception and judgment of noise level reduction,

· perception and judgment of possible distortion on speech signal,
· overall perception of quality.
All these questions must be answered on a discrete 5 level scale.
The photographs below give an idea on how these tests have been performed in the laboratories of France Télécom and Mesaqin respectively.
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For the purpose of STF 294, the testing deployed 48 naive listeners (24 listeners per language). High-quality headphones with low-noise digital playback system have been used.

The resulting quality scores have then be split into two parts for the purpose of Phase 2:

· one for algorithm training (about 70%)

· one for the algorithm validation (30%).

One can find a detailed description of the subjective methodology and results in Chapter 8.2 and Annex A and B of ETSI EG 202 396‑2.

3.2 Assessment of technical risk, difficulties encountered and expected, unresolved issues
There is currently no unresolved issue, and no foreseen one either. Nevertheless, the STF 294 team encountered and solved some problems:

· Selection and production of original sentences. It was originally nor clear whether they would be directly obtained from STF 273, or new recordings were necessary, what was finally the case. Both subjective laboratories provided therefore original clean speech samples to Head Acoustics, which processed them according to the methodology developed by STF 273.
· Simulation of noise reduction in terminals. When launching this STF, TC STQ officials thought that it was possible to find real terminals for IP wireless services (UMTS mainly) on which it would be possible to activate or not noise suppression functionalities. But in fact, such terminals do not exist, and this is why it has been necessary to replace it by a simulation, realised by experts from France Télécom (unplanned inkind contribution)
· Network simulation and recording. The size and the complexity of the database settings led to some technical problems. New recordings were finally necessary for many conditions, what delayed the starting of Task 3 by almost 1 month.
· Check of recordings. The problems mentioned before have been detected through heavy subjective expert listening on the whole database. In fact, most of the time spent by the subjective experts for STF 294 has been devoted to this task, and to the the conduction of tests.
· Quality range covering. The selection of noises, voice coders, noise suppression techniques, and so on, has been made in order to restrict the amount of samples to be recorded. Finally, the experts came quite easily to a consensus on the conditions to retain, which are covering a wide range.
· Selection of a limited amount of samples for subjective tests. The reasons for the final choice are already mentioned on section 4.1.
3.3 Corrective actions

There have been a very few decisions to be taken in order to correct problems. If we come back to what is mentioned in section 4.2, the most significant actions (all decided internally within the STF team or with the Steering Committee) were :
· call for the support of noise suppression algorithms in order to simulate the processing of noisy signal in terminals,

· re-recording of a big part of the database in order to correct some bad quality on many samples,

· delay the deadline for Milestone B1 of 15 days.

3.4 Work plan and schedule

The current STF Work Plan and schedule is confirmed .The only small exception to this is that, because of to technical problems, Milestone B1 has been delayed by 2 weeks, but not B2.
3.5 Resources requirements 

None.
3.6 Lessons learnt to date

The main lesson from this STF (at least for its Phase 1) is in the importance of the cooperation between several companies or laboratories to achieve the results, when confronted to such a complicated technical background. One single company would not have been able to solve all the problems encountered during this Phase 1.
4 Draft deliverables

Until now, STF 294 produced two deliverables (as planned).
· Version 0.1.3 of Draft ETSI EG 202 396‑2 (Milestone A), reflecting the work done and the achievements of Tasks 1 and 2.
· Version 0.2.1 (and final) of ETSI EG 202 396‑2 (Milestone B1), reflecting the work done and the achievements of Tasks 1 to 3.
5 Resources allocated, planned and spent

Table 1: Summary of resources allocated, planned and spent (status date: dd-mmm-yyyy)

	Manpower
	Travel
	Sub-contracts
	Total
	Notes

	days
	EUR
	EUR
	EUR
	EUR
	

	A. Budget allocation

	308
	184 800
	20 600
	0
	205 400
	

	B. Actual spent on status date

	120
	72 000
	997
	0
	72 997
	

	C. Total planned until the end of the project

	308
	184 800
	20 600
	0
	205 400
	

	D. Contingency

	
	
	
	
	
	

	E. Expected unused resources

	
	
	
	
	
	=A-C-D (to be returned to EC/EFTA)


Table 2: Time spent by experts (status date: 23/12/2005)

	Expert
	Company /

ETSI Member
	(Planned) start date
	(Planned) end date
	Actual spent days
	Total planned days Phase 1
	Total planned days Phase 2
	Total Planned days

	Aguiar Perez
	Universidad de Valladolid
	02/05/05
	31/08/05
	22
	22
	
	

	Barriac
	France Telecom
	02/05/05
	31/12/05
	10,5
	48
	
	

	Chateau
	
	
	
	10
	0
	
	

	Gros
	
	
	
	27,5
	0
	
	

	Gierlich
	Head acoustics GmbH
	02/05/05
	31/12/05
	0
	2
	
	

	Holub
	MESAQIN
	02/05/05
	31/12/05
	28
	28
	
	

	Ordás
	Telefónica Investigación y Desarrollo S.A.
	02/05/05
	31/08/05
	22
	22
	
	

	Contingency
	
	
	
	
	
	
	

	Total
	
	
	
	120
	122
	186
	308


Table 3: Travels

	Meeting
	Place
	Expert(s)
attending
	Status (Done or Planned)
	Start date
	End date
	Actual cost

EUR

	STQ#19 meeting
	Sophia Antipolis
	Vincent Barriac
	Done
	20/09/2005
	22/09/2005
	997

	Meeting with steering committee
	Sophia Antipolis
	Vincent Barriac
	Planned
	08/12/2005
	09/12/2005
	tbd

	Total
	
	
	
	
	
	997




Table 4: In kind contributions

	Meeting
	City / Country
	man-days
	Actual cost (EUR)
	Notes

	Delegates attendance to meetings

	STQ#18
	Lannion (France)
	63
	37 800
	21 people, 3 days

	STQ Workshop on Wideband Speech Quality
	Mainz (Germany)
	60
	36 000
	30 people, 2  days

	STQ#19
	Sophia-Antipolis (ETSI)
	30
	18 000
	10 people, 3 days

	
	
	
	
	

	Total contribution provided
	 
	153
	91 800
	 

	Contribution required in EC/EFTA contract
	
	120
	72 000
	(36k Phase 1 + 36k Phase 2)
The voluntary contribution exceeds the EC/EFTA contract requirements.



	Stakeholders consultation

	Phase 1

	Laboratories
	Task 1
	Task 2
	Task 3
	Actual cost 
(EUR)
	

	France Telecom
	3 600
	
	13 750
	17 350
	
[image: image20.emf]\\chief\fileservices\ Workspace\AFA\Private\STF_support\STF_ARCHIVE\STF294_STQ_BackgNoisePh2\CoFund\Labs_FranceTelecom_Task1_Task3\FT_signed_declaration.pdf



	Mesaqin
	
	428
	
	14 178
	
[image: image21.emf]\\chief\fileservices\ Workspace\AFA\Private\STF_support\STF_ARCHIVE\STF294_STQ_BackgNoisePh2\CoFund\Labs_MESAQIN\MESAQIN_signed_declaration.pdf



	Telefonica
	8600
	8700
	
	17 300
	
[image: image22.emf]\\chief\fileservices\ Workspace\AFA\Private\STF_support\STF_ARCHIVE\STF294_STQ_BackgNoisePh2\CoFund\Labs_Telefonica_UnivValladolid_Task1_Task2\TELEFONICA_signed_declaration.pdf



	Total Laboratories
	12 200
	9 128
	27 500
	48 828
	

	

	ETSI accommodation cost

	ETSI contribution for accommodation, IT services and administration costs
	
	22
	4 400
	200 EUR per man-day

	Contribution required in EC/EFTA contract – Phase 1
	
	21
	4 200
	

	Contribution required in EC/EFTA contract – Phase 2
	
	52
	10 400
	


Speech sample database (4320 samples)





Database of noise type/wideband terminal/network impairment combinations





Speech samples with noise and terminal conditions (720 samples)





Speech samples with background noise conditions (80 samples) 





Noise-free speech samples (8 samples) 





Step 1 :Clean speech sequences recording





Step 2 :Noisy conditions adding





Step 3 : Wideband terminal simulation





Step 4 : Network simulation
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