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1.  Introduction

The work item on "Requirements and test methods for wideband terminals" [1] aims at analyzing TS 26.131 and TS 26.132 to ensure adequate perceived quality for wideband speech services and terminal interworking. Technical discussions on this topic started at SA4#48 (April 2008) and significant progress was later made at the dedicated S4 SQ SWG#1 adhoc (June 2008). This progress is summarized in [2], which also lists several open points for discussion/investigation.
In this document we analyze some of these open points and make some further proposals for updating TS 26.131. 
2. Update of TS 26.131

2.1. RLR for handheld handsfree

Wideband terminals (mobile phones) have to bring a real improvement in perceived audio quality to differentiate quality from narrowband terminals. Sufficient loudness in handsfree operation is a significant part of this audio quality. We propose to add the following text in Clause 6.2.4 of TS 26.131:

"Value of RLR at upper part of user volume control shall be less than (louder) or equal to 10 dB. It is recommended to provide 6 dB."

2.2. Idle channel noise (receiving)

In existing TS26.131 (clause 6.3.2) the wideband noise level at the handset/headset when no signal is transmitted to the input is required to be below a certain level in dBP(A). This approach is valid for narrowband rendering given the rather flat ear sensitivity in this narrowband frequency range. For wideband terminals it is more adequate to decompose the 150-7000 Hz bandwidth. Specifically, we propose to exploit the 1/3rd -octave band decomposition already used in TS 26.132, and add the following requirement for idle channel noise (receiving): 
The level in any 1/3rd -octave band, between 100 Hz and 10 kHz shall not exceed a value of -64 dBPa(A).

2.3. Sensitivity/frequency characteristics
2.3.1. Handset and headset UE receiving
In addition to the agreed update of receiving frequency mask for handset/headset [2], we propose to specify performance objectives.
	Frequency (Hz)
	Agreed updated requirement

Upper Limit

8 +/-2 N
	Agreed updated requirement

Lower Limit

8 +/-2 N 
	Performance Objective

Upper Limit

8 +/-2 N
	Performance Objective

Lower Limit

8 +/-2 N 

	100
	6
	
	4
	 

	200
	6
	-10
	4
	-8

	200
	6
	-6
	4
	-4

	300
	6
	-.6
	4
	-4

	1 000
	6
	-6
	4
	-4

	2 000
	8
	-6
	4
	-4

	5 000
	8
	-6
	4
	-4

	6 300
	8
	-12
	4
	-10

	8 000
	8
	
	4
	 


This proposal is illustrated in the figure below:
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2.3.2. Desktop and Vehicle-mounted hands-free UE sending 
We propose to change the sending frequency mask for desktop and vehicle-mounted hand-free in a way similar to the handset/headet case, with the exception of the low frequencies. Indeed it is better to allow for noise rejection in the sending mask for desktop and vehicle use cases. The proposed new frequency mask is given in the following table:

	Frequency (Hz)
	Upper limit
	Lower limit

	100
	-6
	

	200
	2
	

	300
	2
	-12

	1 000
	2
	‑6

	2 000
	4
	‑6

	5000
	4
	‑6

	6300
	4
	‑9

	8000
	0
	

	NOTE:
All sensitivity values are expressed in dB on an arbitrary scale.


An illustration of this mask can be found in [3]. 
2.3.3. Desktop and Vehicle-mounted hands-free UE receiving 

We propose to clarify that free field correction is always used for handsfree (when using HATS). Furthermore, we propose the following updated requirement for desktop and vehicle-mounted handsfree (receiving mask):

	Frequency (Hz)
	Upper limit for standard
	Lower limit for standard

	100
	0
	

	200
	0
	

	250
	0
	

	315
	0
	‑15

	400
	0
	‑12

	500
	0
	‑12

	630
	0
	‑12

	800
	0
	‑12

	1 000
	0
	‑12

	1 300
	0
	‑12

	1 600
	0
	‑12

	2 000
	0
	‑12

	2 500
	0
	‑12

	6 300
	0
	-12

	8 000
	0
	


The corresponding performance objective can be set as follows:
	Frequency (Hz)
	Upper limit
	Lower limit 

	100
	0
	

	200
	0
	-18

	250
	0
	-15

	315
	0
	‑12

	400
	0
	‑12

	500
	0
	‑12

	630
	0
	‑12

	800
	0
	‑12

	1 000
	0
	‑12

	1 300
	0
	‑12

	1 600
	0
	‑12

	2 000
	0
	‑12

	2 500
	0
	‑12

	6 300
	0
	-12

	8 000
	0
	


Compared with the requirement, the performance objective boils down to adding a constraint at 200 Hz. 
An illustration of these two masks (requirement and objective) can be found in [3].
2.3.4. Handheld hands-free UE sending
To be consistent with agreed changes for handset and headset (sending mask), we propose to updated the requirement for handheld handsfree (sending mask) as follows:

	Frequency (Hz)
	Upper limit
	Lower limit

	100
	-6
	

	200
	2
	

	300
	2
	-12

	1 000
	2
	‑6

	2 000
	4
	‑6

	5000
	4
	‑6

	6300
	4
	‑9

	8000
	0
	

	


2.3.5. Handheld hands-free UE receiving
We propose to update the receiving mask requirement for handheld handsfree as follows:
	 Frequency (Hz)
	Upper limit
	Lower limit

	315 Hz
	0
	

	400 Hz
	0
	

	500 Hz
	0
	

	630 Hz
	0
	-18

	800 Hz
	0
	-12

	4 000 Hz
	0
	-12

	5 000 Hz
	0
	-15

	6 300 Hz
	0
	-18

	7 000 Hz
	0
	

	8 000 Hz
	0
	


Similar to the "Desktop and Vehicle-mounted hands-free UE receiving" case, we propose to add a performance objective obtained by extending the low frequency part of the lower limit to recommend sufficient rendering down to 400 Hz.
	Frequency (Hz)
	Upper limit
	Lower limit

	315 Hz
	0
	

	400 Hz
	0
	-18

	500 Hz
	0
	‑12

	630 Hz
	0
	‑12

	800 Hz
	0
	‑12

	4 000 Hz
	0
	‑12

	5 000 Hz
	0
	‑15

	6 300 Hz
	0
	‑18

	7 000 Hz
	0
	

	8 000 Hz
	0
	


An illustration of these two masks (requirement and objective) can be found in [3].

2.4. Requirement for sidetone delay

We propose to recommend a maximum sidetone delay measured in an echo-free setup. Taking existing wideband specification (ETSI STQ and NG-DECT) we propose a delay inferior to 10 ms.
Sidetone has a role of masking delayed echo. In case of delayed sidetone, it becomes a trouble (perceptible between 5 and 10ms and perceived as echo when it exceeds 10 ms : source ANSI/TIA-810-B).
2.5. Acoustic echo control (TCLw)
We propose to update the required value for weighted Terminal Coupling Loss (TCLw).
For networks with long delay, value of TCLw has to be higher. Required values are taken from ITU-T recommendation G116:
[image: image2.emf]
2.6. Distortion
If single tone frequencies are to be used, we propose to require a set of frequencies covering a wideband range (at least up to 2 kHz).
2.7. Handsfree specific measurement

Speech quality in case of double talk is important in practice. During double talk speech quality is affected by echo and level variation between single and double talk (attenuation range). We propose to add a section heading in TS 26.131 to open the possibility of setting requirements to guarantee sufficient quality under double talk conditions. 
The most important parameters determining the speech quality during double talk are (see ITU-T Recommendations P.340 and P.502)
· Attenuation range in sending direction during double talk
· Attenuation range in receiving direction during double talk
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