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Abstract

This is a report of the FG CarCOM meeting held in Vancouver, British Columbia, Canada on Jan. 28-29, 2010. Future work items were discussed and will likely include subsystem requirements (e.g., acoustic interface, speech enhancement layer, etc.), a revision of ITU-T P.1100 to harmonize it with ITU-T P.1110, improved system level performance measures for ITU-T P.1100/P.1110, requirements for Speech Recognition systems, and in-car communications systems. The applications addressed will include speech communications, Speech Recognition, and application prompts. The work plan for a document that is intended to serve as the basis of a new ITU-T Recommendation on Vehicle SubSystem Requirements (working name is FG.VSSR) is provided. A schedule of upcoming meetings was also established.
1.0 Introduction

HG welcomed participants to the first meeting and thanked SP and QNX Software Systems for hosting the meeting. SP provided practical meeting information and described arrangements for lunch and dinner. Participants then introduced themselves.
HG noted that the Vice-Chairman position needs to be filled and suggested SP as a candidate. The group supported this proposal.

The agenda of meeting was agreed (ADM-2).
The meeting documents are available on the ITU-T website and may be downloaded freely:

http://www.itu.int/md/T09-FG.CARCOM2-100128/sum/en 

In this report, the participants are identified by their initials (see the table available in Annex 1 of the report). Annex 2 provides the list of documents.
2.0 Review of Liaison statements
2.1 LS from ITU-T SG 16 (LS-1)
YN introduced this liaison which informs FG CarCOM of consent of ITU-T G.799.2 (formerly G.MDCSPNE). This recommendation proposes a method for coordinating the activation of speech enhancement of elements along the connection to optimize end-to-end quality. It was noted that not all access networks are actively working on protocols to enable this recommendation (e.g., 3GPP, 3GPP2, Bluetooth). YN said he will send a liaison to the Bluetooth SIG at the next ITU-T SG 16 meeting.
It was decided that no response to the liaison was needed.
3.0 New Contributions
3.1 “Subsystems” from Peiker Acustic (C-1)
HG introduced this contribution. The group felt that it was helpful in indentifying factors that affect the system level performance.

3.2 “Subsystem measurements and QoS levels for speech in motor vehicles” from QNX Software Systems (C-2)
SP presented this contribution. There was agreement on the subsystems defined in this contribution. Option 2 that provides a demarcation point for the electrical interface was preferred. It was noted that there still needs to be agreement on how to deal with microphone arrays and non-linear processing in the front end.
The group felt the goal of subsystem requirements should be to predict system level P.1100/P.1110 measurements—not directly reflect the impact of a subsystem on user perception. It was acknowledged that current P.1100/P.1110 measures do not always accurately reflect user perception. There may also be some subsystem measurement parameters which affect user perception, but for which there are no system level P.1100/P.1110 measurements that capture these degradations. To deal with this it was proposed that new system level measurements be added to P.1100/P.1110 when they are available. 

The measurement parameter “Conversation Gain” will be changed to the more generic term of “Speech Level”. More importantly, given the decision to predict P.1100/P.1110 measurements, all of the subsystem measurement parameters should be reassessed.

The group discussed whether or not a single pass/fail criterion or several thresholds defining multiple levels of degradation should be used in the subsystem requirements. No agreement was reached. There was also no decision reached on whether or not the concept of QoS levels should be used for the subsystem requirements. 

It was suggested that we may have to consider adding VoIP at a WiFi hotspot as a user scenario that should be tested. It was also noted that we don’t currently test with radio interface impairments in P.1100/P.1110 and should consider doing so. 

There was general agreement on the proposed structure of a new recommendation. However, it was noted that the design guidance should be moved to an appendix because it is for information.

The proposed work plan was updated and can be found in Section 5.0 of this report.

4.0 Meeting discussions
4.1 Day 1 discussions
At the beginning of the meeting it was noted that the focus of the work will be in the following areas:

· Sub-System requirements

· In-car communications

· Requirements for Speech Recognition

· Harmonization of P.1100/P.1110

· Improved system level performance measures for P.1100/P.1110

The following applications were also identified as being supported by these subsystems:

· Speech communications

· Outside-vehicle communications
· In-car communications

· Speech recognition

· Embedded Speech Recognition

· Distributed Speech Recognition

· Telephone network-based in-band Speech Recognition

· Prompts

· Natural recordings

· Text-To-Speech (TTS)

It was noted that further discussion is needed to finalize the applications and subsystems.

It was also noted what actually gets worked on will be based on contributions, and there are other work items within the scope of FG CarCOM not listed above.

Most of the discussion during the first day of the meeting took place around C-2. Notes on this discussion can be found in Section 3.2. 

The working name for the new recommendation on Vehicle SubSystem Requirements will be “FG.VSSR”. The scope of FG.VSSR should cover both narrowband and wideband hands-free terminals in motor vehicles. The subsystem requirements in P.1100/P.1110 should be removed when FG.VSSR is approved as a new recommendation.

The work plan and schedule of meetings can be found in Section 5.0.

4.2 Day 2 discussions
The second day started with a conference call with those who could not participate in person. A list of conference call participants can be found in Annex 1.

HG summarized the Day 1 discussions. Day 1 notes were also sent out shortly before the conference call. There were no objections to the future direction set by the group on the first day.

There was some discussion on whether or not to require a specific digital interface for testing in FG.VSSR. While this would help facilitate interoperability with test equipment, there were also concerns raised. First, it could add significant cost for some manufacturers who have other ways of accessing these signals. Second, FG.VSSR is intended to specify performance only—not implementation details. It was suggested that such functional requirements for a digital test interface could form the basis of a new stand-alone recommendation. In the end, there was consensus to not include functional requirements for the digital test interface. 

Conference call participants also brought up the issue of how to deal with microphone arrays and non-linear processing in the front end. It was noted that there is no agreed upon strategy, and that contributions would be welcome. After the call there was more discussion on this topic and it was determined the best way to deal with this is by defining different “Architectures”; where each architecture has a unique set subsystems. It was also felt that this approach could handle implementations where the desired measurement points are not accessible (e.g., speech enhancement running on SRW chip, mic integrated into head unit, etc.). 
The group worked on the structure of FG.VSSR, but was not able to finish. The incomplete draft can be found in Annex 3.
Annex 4 contains an updated figure of the subsystems and their measurement points. It more clearly shows the wireless subsystems. This figure will need to be updated again when the architectures are defined.

5.0 Work plan
Below is a proposed work plan for this recommendation:
· May 10-11th meeting of FG CarCOM hosted by Nuance in Ulm, Germany:

· Contributions on measurement parameters and measurement methods for each subsystem 
· First draft of FG.VSSR containing:
· Structure of new recommendation

· Measurement points for each subsystem

· Measurement parameters for each subsystem
· Harmonization of P.1100/P.1110

· Aug. 19-20th meeting of FG CarCOM hosted by GM OnStar in Detroit, Michigan USA:
· Contributions on measurement parameters and measurement methods for each subsystem 

· Second draft of FG.VSSR

· Nov. 11-12th meeting of FG CarCOM hosted by Mitsubishi Electric Corporation in Japan (Location TBD):
· Contributions on validation data for each measurement parameter 

· Third draft of FG.VSSR with the following new material:

· Single Pass/Fail or multiple thresholds based on measurement parameter values

· Design guidance for meeting requirements
· Root-cause analysis

Action items:
1) YN to send a liaison to the Bluetooth SIG at the next ITU-T SG 16 meeting

2) SP and BS to provide contribution on revised ITU-T P.1100 which is harmonized with ITU-T P.1110
3) YN to confirm location of November meeting hosted by Mitsubishi
4) HG to circulate draft structure of FG.VSSR before next meeting
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Annex 3

Incomplete working draft of FG.VSSR structure
Below is an example structure which could be used for ITU-T FG.VSSR:

· Introduction

· Sections common to all subsystems (e.g., some set-up, etc.)

· Classify set of subsystem tests based on architecture

· Note that architecture defined by both mic type (single, array w/non-linear processing, etc.) and measurement access points

· Architecture 1

· Diagram showing all measurement points for each subsystem of this architecture

· Acoustic interface

· SEL+LT subsystem

· NT subsystem

· SRW qualification for mobile phone used in P.1100 testing

· Subsystem by Application requirements table

· Architecture N

· Acoustic interface

· All subsystem measurement parameters (regardless of applications)

· SEL+LT subsystem

· NT subsystem

· SRW qualification for mobile phone used in P.1100 testing

· Subsystem by Application requirements table

· Acoustic interface

· Send path

· Send Speech-to-Noise Ratio (SpNR)
· Is application dependent?
· Send Frequency Response (SFR)

· Send ReVerberation (SRV)

· Send Distortion + Noise (SDN)
· Send Input/Output Linearity

· Send Change in speech/noise sound quality
· Echo path

· Speech-to-Echo Ratio (SpER)

· Echo Tail Delay (ETD)

· Echo Tail coherence (ETco)

· Receive path

· Receive Conversational Gain (RCG)

· Receive speech quality (MOS-LQO)

· Receive Intelligibility (RI)

· Cabin Noise (CN)
· Receive Input/Output Linearity
· Speech Enhancement layer

· Send path

· Enhanced Send Speech Level (SSLE)

· Enhanced Speech-to-Noise Ratio (SpNRE)

· Equalized Send Frequency Response (SFRE)

· Enhanced Send ReVerberation (SRVE)

· Enhanced Send Distortion + Noise (SDNE)

· Echo path

· Enhanced Speech-to-Echo Ratio (SpERE)

· Enhancement layer Round-Trip Delay (RTDE)

· Receive path

· Enhanced Receive Speech Level (RSLE)

· Enhanced Receive speech quality (MOS-LQOE)

· Enhanced Receive Intelligibility (RIE)
· Local transport (Telematics module connected to reference BT board)

· Send path

· Local Transport Send Speech Level (SSLLT)

· Local Transport Send speech quality (Send MOS-LQOLT)

· Local Transport Send Intelligibility (SILT)
· Send Input/Output Linearity

· Echo path

· Local Transport Round-Trip Delay (RTDLT)

· Receive path

· Local Transport Receive Speech Level (RSLLT)

· Local Transport Receive speech quality (Receive MOS-LQOLT)

· Local Transport Receive Intelligibility (RILT)
· Receive Input/Output Linearity
· Network transport

· Qualification of mobile phone
· See section in P.1100

· Speech Recognition

· Prompts

· Acoustic interface

· For each measurement parameter:

· Parameter description

· Test method

· Single Pass/Fail or multiple thresholds of degradation for measured value

· Speech enhancement layer

· For each measurement parameter:

· Parameter description

· Test method

· Classification of QoS level based on values of this parameter

· Design guidance and root-cause analysis

· Local transport

· For each measurement parameter:

· Parameter description

· Test method

· Classification of QoS level based on values of this parameter

· Design guidance and root-cause analysis

· Network transport

· For each measurement parameter:

· Parameter description

· Test method

· Classification of QoS level based on values of this parameter

· Design guidance and root-cause analysis

· Appendix I-Design Guidance and Root-Cause Analysis

Annex 4

Updated figure of subsystems and their corresponding measurement points
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	Hans W. Gierlich

HEAD acoustics GmbH


	Tel: +49 2407 57722

Fax: +49 2407 57799

Email: h.w.gierlich@head-acoustics.de

	Contact:
	Scott Pennock

QNX Software Systems

Canada
	Tel: +1 408.887.6455

Fax:

Email: spennock@qnx.com 

	Attention: This is a document submitted to the work of ITU-T and is intended for use by the participants to the activities of ITU-T's Focus Group on Car Communication (FG CarCOM), and their respective staff and collaborators in their ITU-related work.  It is made publicly available for information purposes but shall not be redistributed without the prior written consent of ITU.  Copyright on this document is owned by the author, unless otherwise mentioned.  This document is not an ITU-T Recommendation, an ITU publication, or part thereof.
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