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Abstract

There is a need to more fully specify noise conditions tested in ITU-T P.1100 (Narrowband hands-free communications in motor vehicles) and the draft wideband version. A standard set of noise conditions defined by user scenarios is presented. This will clarify compliance, test under typical usage, and allow comparisons across vehicles.   
1.0 Introduction

A current limitation of ITU-T P.1100 (Narrowband hands-free communications in motor vehicles) is that the noise conditions used to evaluate performance are not adequately specified. This makes it difficult to assess compliance with the recommendation and compare performance of different vehicles. The same limitation exists with the draft wideband specification which is based on ITU-T P.1100. 
This contribution proposes a standard set of user scenarios. Noise must be simulated under each of these user scenarios to claim compliance with noise-related requirements. A standard set of user scenarios also allows comparisons of performance across vehicles. Of course, manufacturers and test labs can optionally test additional user scenarios and report the results.

2.0 User scenarios

A “user scenario” defines the conditions under which the vehicle is operating. The noise created at the output of the vehicle microphone(s) by a user scenario will depend on the design of the vehicle platform. There are several sources of noise: acoustic, airflow, and mechanical coupling. Bad vehicle design (e.g., microphones positioned in HVAC airflow, poor acoustic isolation of engine/tire noise, etc.) will increase this noise while good vehicle design will decrease it. 
For ITU-T P.1100, it is better to specify user scenarios (e.g., driving on highway with HVAC on low) than noise conditions (e.g., cabin noise level of 70dBA) because vehicle design is part of the measurement; and specifying noise conditions will not allow improvements (e.g., better sound isolation from tire noise) to be reflected. Also, typical usages, and the corresponding noise characteristics, are better defined by user scenarios. 
The standard set of user scenarios can be found in Table 1 of Appendix 1. Each of these user scenarios must be tested to claim compliance with noise-related requirements. Currently, all of the noise-related requirements in ITU-T P.1100 require “steady-state” noise conditions. Therefore, only user scenarios that cause steady-state noise are included in the standard set. As new test methods are developed it is likely that the standard set of user scenarios will be expanded to include “variable” and “transient” noise conditions as well.

3.0 Definition of “User-Maximum HVAC fan setting” (U-Max) 
Sometimes the fan of the HVAC system is set to its maximum setting to test hands-free performance. However, this often results in acoustic noise so loud that it is difficult to converse with others in the cabin, let alone someone over the telephone connection. Furthermore, many users do not expect the hands-free system to work in these situations and would lower the fan setting. 

Therefore, there is a need to define a HVAC fan setting that corresponds to the highest level a typical user would expect the hands-free system to still work. This setting will be referred to as the “User-Maximum HVAC fan setting” (U-Max). U-Max will likely be different for the different modes of the HVAC system. For example, “defrost” is often louder than “vent” mode for the same fan setting.

Currently, there is no procedure for setting the fan to U-Max. Research is still needed to determine what noise levels are acceptable to users and how to measure the noise level. More input from QNX on this topic is expected by the next FG CarCom meeting in March, 2009.

4.0 Method of noise simulation
Noise simulation methods are not discussed here because user scenarios can be specified independently of the method. Consequently, the current proposal is consistent with all three noise simulation methods described in Section 9.1.2 (Background Noise Signals) of ITU-T P.1100.

5.0 Conclusions
A standard set of user scenarios is needed to define the conditions under which noise is simulated for noise-related requirements. This will clarify what it means to be compliant, help ensure performance is tested under typical usage, and allow comparisons of performance across vehicles. U-max is needed to make sure that performance is tested in realistic noise conditions.
Appendix 1-Standard set of user scenarios
	
	
	Vehicle settings
	Environmental conditions

	User scenario
	Description
	Vehicle speed
	HVAC settings
	Windows
	Wipers
	Turn signal
	Background talkers
	Road surface
	Wind speed
	Precip
	Temp

	1
	Stationary vehicle with low HVAC noise
	0 kph (at idle)
	FAN=LOWEST;MODE=Defrost; RECIRC=OFF
	Up
	Off
	Off
	None
	N/A
	< 20 kph (12mph)
	None
	> -20C and 
< 40C

	2
	City driving with high HVAC noise
	60 kph (37mph)
	FAN=U-Max; MODE=Defrost; RECIRC=OFF
	Up
	Off
	Off
	None
	Concrete; Rough; Dry
	< 20 kph (12mph)
	None
	> -20C and < 40C

	3
	Highway driving with low HVAC noise
	120 kph (75mph)
	FAN=LOWEST; MODE=Defrost; RECIRC=OFF
	Up
	Off
	Off
	None
	Concrete; Rough; Dry
	< 20 kph (12mph)
	None
	> -20C and < 40C

	4
	Highway driving with high HVAC noise
	120 kph (75mph)
	FAN=U- Max; MODE=Defrost; RECIRC=OFF
	Up
	Off
	Off
	None
	Concrete; Rough; Dry
	< 20 kph (12mph)
	None
	> -20C and < 40C


Table 1. Standard set of user scenarios
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