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1.  Introduction

The aim of the present document is to summarize SA4#49 SQ SWG discussions on updating TS 26.131 for wideband terminals. Changes to TS 26.131 that were agreed during the SA4 SQ SWG Ad Hoc meeting (see [1])  were consolidated at SA4#49. Further progress was made in updating TS 26.131, based on the input contribution [2].

The latest version of draft updated TS 26.131 (including only agreed changes) is attached to the present contribution. Moreover a document illustrating changes to frequency masks of wideband terminals is also attached for the sake of reproducing figures given in the present document. 
2. Summary of discussions on TS 26.131

The SA4#49 SQ SWG discussed the update proposals listed in input contribution [2]. Each proposal was considered one by one. The discussions and agreements are summarized below. 
2.1. RLR for handheld handsfree

It was proposed to specify RLR at maximum volume control in handsfree case to ensure sufficient loudness and differentiate wideband terminals from narrowband ones.

Two proposals were made for drafting the related text:

· Value of RLR at maximum volume control shall be less than (louder) or equal to 10 dB. As performance objective it is recommended to provide 6 dB.
· It is recommended that value of RLR at maximum volume control be less than (louder) or equal to 10 dB.

It was emphasized that the latter recommendation at maximum level would have no effect. 
The distinction between "preferred level" (i.e. loudness preferred by individual users) and "optimum level" was recalled.  It was noted that the specification of RLR at maximum volume should take into account the trend for small terminal size. Nonetheless, the work item on wideband terminal acoustics is within the scope of Release 8, not covering terminals that are coming now to market complying with previous releases.
2.2. Idle channel noise (receiving)

It was proposed to specify a maximum level of idle channel by 1/3 octave band, between 100 Hz and 10 kHz at -64 dBPa(A).
The value of -64 dBPa(A) was found to be close to the 30 dBSPL(A) value from PCM, which is very quiet and may be disturbing for users. This makes an apparent gap in comparison with the -57 and -54 dBPa(A) requirements for total noise level currently specified in TS 26.131 for wideband idle noise.

A contribution showing subjective tests results (e.g. in terms of MOS, DMOS) would help appreciating the real value of this proposal. This would clarify the motivation for setting the -64 dBPa(A) level in 1/3 octave bands. In particular it would be interested to know what level makes a difference when extending idle noise from narrowband to wideband.
It was also requested to clarify how the -64 dBPa(A) is computed.
2.3. Sensitivity/frequency characteristics
2.3.1. Handset and headset UE receiving
Performance objectives for the receiving mask were made. Some typos were found in [2] for this part and the proposal was corrected. The corrected version is given in the table below (see blue text):
	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
	6
	-4

	5 000
	8
	-6
	6
	-4

	6 300
	8
	-12
	6
	-10

	8 000
	8
	
	6
	 


This proposal is illustrated in the figure below:
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It was clarified that this proposal is only for HATS with 3.3 and 3.4 ears – indeed these two ear types give different results with the same HATS and same ear model, which may result in consistency problems. Inconsistency and variation motivate the use of wider masks.

Further study is needed before agreeing on the performance objective. In particular it is important to verify that the proposed mask (performance objective) gives good quality, otherwise it could be a misleading target for terminal acoustic design. In particular two issues have to be considered: 1) tolerance to measurement system, 2) what is the best response in practice.
2.3.2. Desktop and Vehicle-mounted hands-free UE sending 
Based on [2], it was agreed to use the following sending masking for desktop and vehicle-mounted handsfree case 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
	

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


This change is illustrated in the figure below:

[image: image2.emf]Sending mask (Desktop and vehicle-mounted handsfree mode)
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2.3.3. Desktop and Vehicle-mounted hands-free UE receiving 

Based on [2], it was agreed to keep the receiving mask for desktop and vehicle-mounted handsfree case unchanged.
The performance objective proposed in [2] and given below was also agreed:
	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
	


These two agreed masks (unchanged requirement and objective) are compared with the previous mask in the figure below:
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Receiving mask (Desktop and vehicle-mounted handsfree mode)
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2.3.4. Handheld hands-free UE sending
Based on [2] it was agreed to update the sending mask for handheld hands-free and align this mask with other sending masks, 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
	

	


This mask is illustrated and compared with the previous requirement below (same figure as in sub-clause 2.3.2 of the present document):
[image: image4.emf]Sending mask (Desktop and vehicle-mounted handsfree mode)
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2.3.5. Handheld hands-free UE receiving
Based on [2] it was agreed 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
	


The proposed performance objective proposed in [2] was also agreed:
	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
	


These two masks (requirement and objective) are illustrated below:
[image: image5.emf]Receiving mask (handheld handsfree)
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2.4. Requirement for sidetone delay

It was agreed to recommend a maximum sidetone delay measured in an echo-free setup. The recommended delay value is still to be discussed. This depends in particular on the test method.
2.5. Acoustic echo control (TCLw)
The proposal of updating the required value for weighted Terminal Coupling Loss (TCLw) from [2] was discussed.  Clarification was given on the statement "For networks with long delay, value of TCLw has to be higher". It was pointed out that ITU-T recommendation G.116 should be used with common sense (values should not be taken as absolute representative of perceived acoustic echo effects).

One problem is that there are no good test methods. P.50 may have some problems, and values may differ for male or female test signals. This could be an issue in measuring noise.

The SQ SWG would encourage volunteers to develop test methods for TCLw.

2.6. Distortion
The proposal to require a set of frequencies covering a wideband range (at least up to 2 kHz) was agreed.
However, using tones implies that we will be measuring distortion of not just the terminal acoustics but also the speech codec. The aim of the distortion requirement is to avoid distortion even if the coded is transparent (note that DAI interface is not used in 3GPP).

It was proposed to change the codec mode for distortion testing, e.g. allow more modes that the 12.65 kbit/s mode of AMR-WB. However in 2G, the mode is limited to 12.65 kbit/s.

The discussion on distortion is still open.

2.7. Handsfree specific measurement

It is proposed in [2] to specify parameters determining speech quality during double talk.

It was clarified that such requirements have nothing specific to wideband terminals. If we start specifying double talk performance in wideband, there could be issues with not having similar tests for narrowband.

 Furthermore current test methods are not reliable enough to set requirements in double talk conditions.

This topic is for further study.

Attachments
1) Draft updated TS 26.131 with changes agreed so far
(Editor's Note: Notes 1 and 2 in Section 6.4.1: " Sensitivity/frequency characteristics for Handset and headset UE sending" of draft TS 26.131 from [1] do not appear in this attachment) 

2) Excel sheet illustrating/comparing frequency masks
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