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1. Introduction
Commercial deployment of EVS super wideband terminals and networks is rapidly approaching, urging MNOs and device manufacturers to prepare specifications and validate performance of handset UEs. Yet, the super wideband and full band handset UE frequency response masks in 3GPP TS 26.131 [1] only contain a range of agreed values, within which, the final masks are still to be defined.
In [2], the source presented some of the possibilities and challenges related to receive frequency response testing in SWB and FB. This proposal draws on the findings of [2] and attempts to respect the concerns raised by the different contributions on the topic while being considerate of the need to give guidance to the industry (e.g. transducer manufacturers).
2. Rationale
The source considers the following points in the drafting of this proposal:

· A maximum combined tolerance needs to be respected to deliver an improvement over existing wideband services (based on listening tests previously presented by the source and ORANGE).
· A flat target combined response under diffuse-field equalization conditions (the listening condition used in EVS qualification and selection tests)
· The view expressed by most companies that it would be preferable to exercise tighter control on the send direction than in the receive direction.
· The view expressed by vendors that earpieces meeting the super wideband target may not be readily available in the market.
· The published tolerance of the test equipment involved.

· The repeatability of the test method.
3. Proposal
The proposed receive frequency response is shown in Figure 1, where the black lines represent the performance objective and the red lines the requirement which includes the tolerance of the test equipment. It is further proposed that the reported result is an average of 5 different measurements. 
The proposed send frequency response objective is such that the combined tolerance is 16dB (the limit found on the source listening tests). The send frequency response requirement is left in brackets pending contributions on repeatability.
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7.4
Sensitivity/frequency characteristics

7.4.0
 General

It is recommended for all configurations (handset, headset etc) to have a flat sending frequency response in super-wideband mode.

Tolerance masks apply to the center frequencies of the fractional octave bands specified for the respective tests in TS 26.132.

7.4.1
Handset and headset UE sending

The sensitivity/frequency characteristics shall be as follows:

The sending sensitivity frequency response, measured either from the mouth reference point (MRP) to the digital interface or from the MRP to the SS audio output (digital output of the reference speech decoder of the SS), shall be within a mask, which can be drawn between the points given in table 17.

The masks are drawn with straight lines between the breaking points in the tables on a logarithmic (frequency) - linear (dB sensitivity) scale.

Table 17: Handset and headset sending sensitivity/frequency requirement mask
	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	100
	[3...5]
	

	200
	[3...5]
	[-3...-5]

	5000
	[3...5]
	[-3...-5]

	12500
	[3...5]
	[-5...-7]

	16000
	[3...5]
	

	NOTE 1:
All sensitivity values are expressed in dB on an arbitrary scale.
NOTE 2: 
Values within [] are provisional and expected to be defined as single values based on future studies.


It is recommended as a performance objective that the sending sensitivity/frequency response be within the mask which can be drawn with straight lines between the breaking points in table 18.

Table 18: Handset and headset sending sensitivity/frequency performance objective mask
	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	100
	3
	

	200
	3
	-3

	5000
	3
	-3

	12500
	3
	-5

	16000
	3
	

	NOTE 1:
All sensitivity values are expressed in dB on an arbitrary scale.



Figure 15: Handset and headset sending sensitivity/frequency masks
A UE operating in super-wideband mode shall pass the super-wideband requirements (i.e. when measured according to in 1/3rd octaves) as specified here, and also pass the wideband sensitivity/frequency characteristics requirements in the wideband range using the wideband measurement (i.e. measured in 1/12th octaves).
Compliance shall be checked by the relevant test described in TS 26.132.

7.4.2
 Handset and headset UE receiving

7.4.2.1
Handset UE receiving

The sensitivity/frequency characteristics shall be as follows:

The receiving sensitivity frequency response, measured either from the digital interface to the DRP with diffuse-field correction or from the SS audio input (analogue or digital input of the reference speech encoder of the SS) to the DRP with diffuse-field correction, shall be within a mask, which can be drawn with straight lines between the breaking points in table 19 on a logarithmic (frequency) - linear (dB sensitivity) scale.

Table 19: Handset receiving sensitivity/frequency requirement mask
	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	200
	6
	-10

	250
	6
	-6

	315
	6
	-6

	400
	6
	-6

	500
	6.5
	-6.5

	630
	6.5
	-6.5

	800
	7
	-7

	1000
	7
	-7

	1250
	6.5
	-7

	1600
	6.5
	-7

	2000
	7
	-6

	2500
	7
	-8

	3150
	11
	-6

	4000
	11
	-7

	5000
	10
	-7

	6300
	7
	-9.75

	8000
	10
	-11.5

	10000
	5
	-18.25

	12500
	8
	

	16000
	9
	

	NOTE 1:
All sensitivity values are expressed in dB on an arbitrary scale.
NOTE 2: 
The values listed above are based on the performance objectives from Table 20, combined with the tolerance on the diffuse-field sound pickup of HATS as published in ITU-T P.58. They are subject to change if improvements in instrumentation tolerance are made available.


It is recommended as a performance objective that the receiving sensitivity/frequency response be within the mask which can be drawn with straight lines between the breaking points in table 20.

Table 20: Handset receiving sensitivity/frequency performance objective mask
	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	100
	5
	

	200
	5
	-9

	250
	5
	-5

	5000
	5
	-5

	12500
	5
	-7

	16000
	5
	

	NOTE 1:
All sensitivity values are expressed in dB on an arbitrary scale.



Figure 16: Handset receiving sensitivity/frequency masks
A UE operating in super-wideband mode shall pass the super-wideband requirements (i.e. when measured according to in 1/3rd octaves) as specified here, and also pass the wideband sensitivity/frequency characteristics requirements in the wideband range using the wideband measurement (i.e. measured in 1/12th octaves).
Compliance shall be checked by the relevant test described in TS 26.132.
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