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Terms of Reference for STQ STF 273 (OQ)
“Background noise simulation and methodologies for evaluating the transmission of background noise”

This proposal is for funding of 58 700 EUR from the second part of the 2004 FWP budget (30 000 EUR for Task 1) and the first part of the 2005 FWP budget (28 700 EUR for Task 2), to develop a database of background noise samples as the basis for the development of new and urgently needed evaluation methods for the performance of terminals in background noise and the transmission of background noise through networks.

The funding under the ETSI FWP would be complemented by contributions in kind from industry to the value of 35 300 EUR. In addition to this multiplier, the nature of the task is horizontal and will benefit both operators and equipment manufacturers.

The proposal is a stand alone project with its own deliverable but it is also the foundation for a larger and longer programme of work on background noise transmission for which funding is still being sought under eEurope.

The technology of telecommunications terminals and networks is changing rapidly, but speech will remain a central part of communications services. This work is of high priority because as a result of the rapid growth of mobile services, conferencing and the increasing use of hands-free operation at computer terminals background noise is becoming a major factor in communications and a major influence on the design of equipment. The methods of testing, simulation and evaluation established for narrowband telephony with physically large handsets are no longer relevant and work needs to start on developing new methods and techniques that will allow cost effective evaluation of equipment and networks.

The focus of this work is on simulating in the laboratory an acoustical environment involving background noise so that this environment can be used for the testing of complete terminals and communications via terminals across networks. This objective is quite different from the work carried out previously in support of mobile developments where simple recordings were made of background noise and the recordings used for the evaluation of speech codecs since this previous work did not include the spatial aspects of background noise that are central to this proposed new work. Thus the proposed work is tackling new areas.

1
Reasons for proposing the Specialist Task Force (STF)

The next generation networks and new broadband services will need to deliver improved speech performance to be successful. Communications is no longer limited to narrowband telephony with large handsets in a quiet environment, but mobile communications in noisy environments and hands free communications are becoming dominant so that background noise is becoming a major issue in most situations for terminals and networks: 

-
In mobile communication background noise is almost always present, the problem is aggravated by the acoustical construction (large distance between microphone and mouth) of mobile terminals – most mobile terminals operate like hands-free terminals. The situation is even worse for mobile hands-free terminals and mobile car hands-free terminals.

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

Computer terminals (e.g. in VoIP scenarios) are often used as hands-free terminals, and the background noise may be produced by the computer itself or the local environment (eg open plan office). 

Wideband speech codecs tend to be adversely affected by background noise, and they are being extensively deployed where there is end to end IP connectivity because wideband speech noticeably improves applications such as: -e-Health,  -e-Learning etc.).  

Furthermore, the effects of the transmission network impairments (especially on packet based communication networks) make the effects of background noise worse.

Today we have SCN, IP-Telephony on IP-based networks, Internet Telephony, IP Telephony on other access technologies like WLAN (IEE 802.11) and coming 3GPP. All these telephony technologies use different networks and terminals, and are vulnerable to background noise, particularly in combination with other impairments such as additional latency, jitter, packet loss etc. The effects need to be understood in order to be addressed and overcome or avoided.

The advent of applications such as e-health and e-learning, as well as the growth of transmission networks such as IEEE 802.11 (WLAN) will require systems that are robust under various environmental conditions and that provide adequate speech quality to be generally accepted. 

The system not only has to provide adequate speech transmission in the presence of background noise, but has to convey an appropriate awareness of the caller's environment especially during periods of silence. This is increasingly difficult when coding is closely tuned to the characteristics of speech. All modern terminals and configurations already use acoustical and electrical signal processing in order to reduce the influence of the background noise and to optimize the speech transmitted. Currently, however, no methodologies are available to support the evaluation and optimization of such systems in practice nor to assess the transmission of the background noise (ie the awareness of the caller's environment).

STQ is already working on deliverables in this area but there is a severe shortage of basic research, quality criteria and test methods still need to be developed. The creation of the database of background noise samples in combination with a well defined sound field reproduction technique will be a foundation for further work and research and will be of great value to many organizations.

Furthermore, the rapid growth in the number of deployed VoIP based systems and terminals, and the universal importance of this issue make this foundational work a development of the utmost importance for all of the networks that are being addressed in eEurope initiative (such as NGN, Broadband home etc.), because a well balanced and optimized terminal and appropriate transmission are key elements for the success of future services. In all multimedia systems the acoustical performance contributes significantly to the perceived overall quality. 

The proposal is split into three steps to be carried out in 2004 and 2005. The proposal is constructed in this way so that at the end of each step valuable outputs become available that will be immediately useable by ETSI-STQ in its work on other deliverables. 

1.1
Overview of the proposal

· Purpose of the work. 

The overall aim of the work is to find methods for evaluating speech and background noise transmission quality in real life scenarios where speech is present at the near end and at the far end and where there are periods when 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 is becoming one of the dominating parameters for speech quality in modern telecommunication scenarios.

In order to evaluate performance, suitable background noise sound field simulation methods and objective testing procedures are needed for laboratory evaluations. 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 ITU-T Recommendations (P.862, P.561) are not applicable for the whole problem as described above. 

STQ is proposing a three step approach, with each step self contained and providing a significant contribution to ETSI’s standards: 

Step 1 Terminal environment simulation and background noise database (subject of this proposal)

· Task 1: Setup and verification of a background noise simulation environment for laboratory use using realistic background noise scenarios

· Task 2: Setup of a database containing relevant speech and background noise samples for subjective and objective evaluation

NB: This proposal covers Tasks 1 and 2 of Step 1 only. Steps 2 and 3 are for future consideration after progress with Step 1.

Step 2 Network simulation and models (to be conducted at a later stage)

· Setup and verification of a transmission network simulation 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

Step 3 Evaluation procedures (to be conducted at a later stage)

· Development, evaluation and validation of background noise transmission evaluation procedures

· Relation with the ETSI Strategic Objectives.  

The work forms the basis for the standardization of objective methods for the evaluation and optimisation of modern complex telecommunication equipment used in various environments. The methods complement the work already conducted in TC STQ and ITU-T SG12. The work is right in the focus of TB STQ which is the leading committee in speech quality in ETSI and also highly recognized by other standardization bodies (ITU-T, TIA etc).

· Relation with other activities within ETSI and/or related organizations.  

The simulation methods, database and procedures to be developed will be of significant importance to all terminal related work within ETSI, especially in 3GPP, DECT, TISPAN, SPAN and AT. Due to the lack of basic research activities there is significant interest by ITU-T SG12 but TIA as well. 

· Priority within the TB.  

The work to be conducted is related to the speech quality focus of STQ and will fill a missing gap in the standardization framework of the STQ EG 201 377 series. A work item has already been created.

· Motivation why the STF is urgently needed.  

The work proposed includes basic research which is not being carried out anywhere to our knowledge by any company or private organization. For the benefit of the whole communication system, terminals and NGN a basic understanding of the performance requirements for signal processing in the terminal and in the networks is required. The expertise to conduct this work can be attracted by STQ where the people concerned with these topics already work together. The work is needed urgently because equipments that impair speech quality and speech intelligibility quite significantly are being used more and more. If no improvement of such devices can be achieved, there is the risk that new technologies will be rejected by the users due to inadequate audio quality and this will have a significant impact on the leading position of the European manufacturers.

1.2 Organization of the work

The work is split in different phases. At the end of each phase output will be available which can be used directly in ETSI STQ. Phase 1 is planned to be conducted in 2004, Phase 2 in 2005.

· Confirmation of active support from the Members.  

A work item was already created, WI 38, which is supported by Global IP Sound, France Telecom; Head Acoustics; Tenovis; Vodafone D2.
· Identification of tasks, phases, technical risk.  

Task 1: Noise field simulation: Adaptation of existing methods

A loudspeaker/room arrangement needs to be specified that will produce a noise field with comparable characteristics to those found in real conditions. The technical challenge in this task is to make the noise field simulation realistic for as many applications as possible. Some methods already exist that will be developed further for this purpose.


Effort: 51 MD

Task 2: Database for background noise evaluation

A database containing the typical and realistic background noise scenarios will be created. There are no risks expected in this task, the procedures are know by the experts in this field – as soon as the noise field simulation technology is specified in Task 1 the specification of the recording methodology should be relatively straightforward.


Effort: 36 MD

Outcome of the STF. 

A test set-up for background noise simulation in various environments will specified, a recording methodology will be specified and a database of samples for validating methods for background noise evaluation will be developed and made available. 

2
Consequences if not agreed:

The work to be conducted will form the basis for the evaluation of modern communication systems and services under the condition of background noise. Since background noise transmission is one of the most dominant performance parameters users may reject new systems and services if they do not perform adequately. Furthermore the technical issues are not localised in a single equipment and so the industry needs a common approach. Failure to provide adequate performance based on simulation and evaluation methods will not only affect terminals and end users but networks and network operators. Inadequately designed equipments are likely to remain in use for a long time and if they become widespread even better designed equipments and systems with excellent performance will suffer. Especially in Europe -due to the high quality of the existing telephone systems- the users are more sensitive against speech quality degradation as compared to other countries. Therefore the acoustic performance requirements in general are higher and contribute more to the overall quality perception of services and systems. Consequently this work is needed urgently in order to avoid or at least reduce these potential problems for new services like e-learning, e-health and the new 3G and WLAN network, which are already starting. 

3
Detailed description:

3.1
Subject title:

Objective background noise transmission performance evaluation and background noise simulation methodologies for telecommunication equipment for terminal and network equipment.

3.2
Reference Technical Body:

The reference TB will be ETSI TC STQ.

3.3
Other interested TBs (if any):

The work is of high interest to all TB’s dealing with terminal performance requirements under the condition of background noise: 3GPP, DECT, TISPAN and TC-AT.
3.4 Steering Group

The steering group is the rapporteurs group of the work item. The supporters of the work item will take part in the steering group. 

3.5
Support from ETSI Members 

The work is actively supported by Global IP Sound, France Telecom; Head Acoustics; Tenovis; Vodafone D2.
3.6
Target date for the start of work:

Assuming ETSI Board approval is given at their meeting June and given the forthcoming holiday season, work could realistically start in September.

3.7
Duration and target date for the conclusion of the work (TB approval):

The duration of the work is basically determined by the tasks to be performed (see 1.2). Since there is only little overlap between the tasks and each task requires typically the finalization of the previous one the work has to be conduced in order. Assuming a meeting of the steering group and/or the TC STQ after each task, the target date for finalizing the work should be mid 2005, for publication in September 2005. 

The overview of the work plan is given below, additional information can be found in the annex.
3.8
Resources required

The total is 58 700 Euro made up as follows.

3.8.1
Experts manpower

Total resources required is 87 man-days (52 200 EUR), split as follows:
Task 1: Noise field simulation (to be performed in 2004)
51
man days

· Evaluation of simulation methodologies
10
man days

· Setup of simulation environment in a lab
25
man days

· Validation of the simulation environment
5
man days

· Drafting of the loudspeaker setup description
5
man days

· Attending of STQ meetings: 
6
man days
(2 meetings are planned to attend, one mid term meeting, 
one at the end of  task 1, 1 Expert will attend)

Task 2: Database for background noise evaluation (to be performed in 2005)
36 man days

· Definition of the different noise scenarios to be recorded
10
man days

· Recording of the noise situations
10
man days

· Editing and preparing the noise data base
5
man days

· Description of the noise data base (STQ document)
5
man days

· Attending of STQ/steering group meetings: 
6
man days 
(2 meetings are planned to attend, one mid term meeting, 
one at the end of  task 2, 1 Expert will attend)

3.8.2 Estimated cost, additional to the manpower:

Total additional cost: 6.500 EUR travel costs to the Technical Body and WG meetings

3.8.3
Estimated value of voluntary contributions

This is the value of contributions in kind made by ETSI members to support this work.

Total additional value 
35.300 EUR

Test Rooms and other resources needed for conducting the tests should be provided for free. The same applies for the test equipment needed. The contributions are:

· Task 1: Noise field simulation: about 40 days of test room use, which is equals to about: 21700 EUR

· Task 2: Database for background noise evaluation: about 25 days of test room use which is equals to about: 13600 EUR

3.9
Experts qualification required, mix of skills

The task has to be performed by experts with the following skills:

· Excellent knowledge in the area of acoustics, sound field recording and sound field simulation

· highly knowledgeable in all areas of communicational quality

· excellent knowledge in the field of the transmission characteristics of communication networks and their impairments

· Excellent knowledge of the QoS impacting properties of the VoIP and mobile terminals including hands-free terminals

· Good knowledge in terminal design and signal processing techniques used

· excellent background in subjective testing

· testing facilities should be available at the experts labs

· excellent knowledge of all kinds on typical impairments associated to background noise transmission

· experience in the production of ETSI deliverables

· Number of experts required:

Task 1: Noise field simulation
1 or 2 experts

Task 2: Database for background noise evaluation
1 or 2 experts

3.10
Scope of Terms of Reference:

The quality of background noise transmission is an important factor which significantly contributes to the perceived overall quality of speech. Existing and even more the new generation networks and system configurations including broadband services can be greatly improved with a proper design of terminals and systems in the presence of background noise. The standard to be developed in step 1 contains the following major parts:

· Description of a noise simulation environment using realistic background noise scenarios for laboratory use

· Database containing the relevant speech and background noise samples for subjective and objective evaluation

The document provides information and testing/optimisation methodologies for all areas where background noise and its processing may affect the quality of a communication system. The simulation environment to specified can be used for the evaluation and optimisation of networks and complex configurations as well as terminals.  

Note: In addition the STF will review and update: DEG/STQ-00011 (EG 201 377-2): Specification and measurement of speech transmission quality; Part 2: Mouth-to-ear speech transmission quality including terminals.
3.11
Organization of the work in tasks and/or phases:

Task 1: Noise field simulation (2004)

A loudspeaker/room arrangement needs to be found which generates a noise field that provides comparable characteristics to ones found in real conditions. Specifically the power density spectra and directivity characteristics at a given point in space should be realistic enough to provide an adequate simulation. The performance evaluation for systems under test (microphones and arrays in combination with signal processing in the terminal) should be possible concerning their background noise behavior. The arrangements for such a simulation need to be defined and the limits within a realistic simulation will be realistic need to be assessed. Attention should be given to developing an easily performed recording method for background noise situations.

Task 2: Database for background noise evaluation (2005)

A database containing the typical and realistic background noise scenarios needs to be created.

The database needs to contain the following examples:

· background noise with no speech present

· background noise with near end speech present

· background noise with far end speech present

All examples should be recorded with different noise reduction algorithms as well as under clean conditions.  The test setup developed under work item 1 is used for the recordings of the various conditions.

The database should be recorded binaurally in order to later conduct subjective tests for background noise performance evaluation based on ITU-T Recommendations P.831 and P.832. The same date are used for objective evaluations.

3.12
Related activity in other bodies and co-ordination of schedules:

There is no ongoing work which would be characterized as crucial input for the proposed project or that project would depend on. Furthermore, output results from the project are likely to be used within a number of other standardization forums such as: ETSI TISPAN, ETSI 3GPP, ITU SG12, IETF IPPM WG, TIA TR-41, etc. 

3.13
Base documents and their availability

The work will be based on the following documents produced by ETSI STQ to date:

	Work Item
	Title
	Current

Status
	Date TB
approval

	DEG/STQ-00038
	Speech Quality performance in the presence of background noise
	Drafting stage Start of work (2002-09-20) 
	Planned
2005-05-07

	DTR/STQ-00037
	The quality of speech when carried over packet technology including IP
	ToC and Scope (2003-03-13) 
	End 2004

	STQ-00011
EG 201 377-2 
	Specification and measurement of speech transmission quality; Part 2: Mouth-to-ear speech transmission quality including terminals
	Published 2004-04-02


	-

	DEG/STQ-00031

EG 202 057-3 
	User related QoS parameter definitions and measurements; Part 3: QoS parameters specific to mobile services
	Drafting stage New version available
(2002-09-20) 
	Planned
2004-06-24

	DTS/STQ-00040
	Transmission characteristics for wideband ( 7kHz) voice over IP telephones
	Drafting stage 

2003-02-13
	


Other documents relevant to this STF include a set of ITU-T and IETF documents according to the specific area

3.14
Work Items from the ETSI Work Programme (EWP) for which the STF is required:

The following list provides the deliverables of STQ, for which significant support by the STF is required. These deliverables are all expected to be completed by Sept. 2005. 

	· DEG/STQ-00038: Speech Quality performance in the presence of background noise, Version 1

· REG/STQ-00062 Revision of DEG/STQ-00011 (EG 201 377-2): Specification and measurement of speech transmission quality; Part 2: Mouth-to-ear speech transmission quality including terminals


3.15 Expected output schedule:

Step 1 (Tasks 1 & 2)

DEG/STQ-00038 Speech Quality performance in the presence of background noise

· Start of the STF work 
Sep. 2004
· ToC and scope 
Oct. 2004

· First stable draft for WG review
Dec. 2004
(Background noise simulation description, 



speech and network databases)

· WG approval
Feb. 2005

· TB approval
May 2005

· Publication
August 2005

REG/STQ-00062: Update of DEG/STQ-00011 (EG 201 377-2): Specification and measurement of speech transmission quality; Part 2: Mouth-to-ear speech transmission quality including terminals

· Start of the work 
Sep. 2004

· ToC and scope 
Oct. 2004

· First stable draft for WG review
Dec. 2004

· Draft for WG approval
Feb. 2005

· WG approval
Feb. 2005

· Draft for TB approval
Feb. 2005

· TB approval
May 2005

· Publication
July 2005
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