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1  Introduction
This contribution is a continuation of S4-140608 and S4-14902. We discuss requirements to be included in TS 26.131 for the SWB part.
2 Proposed mask for UE receiving in handset and headset in 1/12 octave band

We repeat here the proposal made in S4-140608. The mask derived using this contribution is illustrated in Figure 1, where all frequency responses are level-adjusted with respect to the mask. For the headset case, it may be possible to consider the same requirements as for handset, similar to what is currently defined for narrowband and wideband cases in TS 26.131.

Fig. 1: Level-adjusted frequency responses with DMOS > 4.1 for both male and female, including the proposed mask (solid line, red) – the ETSI mask (dashed, red) is shown for reference and the 3GPP WB mask (dashed, black) is also shown.
The associated mask is detailed in the table below, with a measurement in 1/12 octave bands:

Table X: Handset and headset receiving sensitivity/frequency mask
	Frequency (Hz)
	Upper limit

8 ± 2 N
	Lower limit

8 ± 2 N

	100
	9
	 

	150
	9
	-2

	200
	9
	2

	400
	9
	2

	2 000
	12
	2

	4 000
	12
	 2

	12 000
	12
	-2

	14 000
	12
	

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


3 Potential masks for UE receiving in handset and headset in 1/3 octave band
3.1 Mask fitting data from S4-140371
The frequency responses from S4-140371 were converted in 1/3 octave bands and a mask was derived based on frequency responses with an average score for both male and female > 4.1. The mask derived using this approach is illustrated in Figure 2, where all frequency responses are level-adjusted. It can be noted that the mask in Fig. 2 is tighter than the one from Figure 1 which can be expected due to the conversion to 1/3 octave bands.
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Fig. 2: Level-adjusted frequency responses with DMOS > 4.1 for both male and female, including the proposed mask – the ETSI mask is shown in dotted lines.
The mask resulting from the above analysis and illustrated in Figure 1 is detailed in the table below, assuming a measurement in 1/3 octave bands:
Table X: Handset and headset receiving sensitivity/frequency mask
	Frequency (Hz)
	Upper limit

8 ± 2 N
	Lower limit

8 ± 2 N

	100
	9
	 

	120
	9
	-3

	160
	9
	2

	6 000
	9
	 2

	12 000
	9
	-1

	14 000
	9
	

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


The upper limit is flat, which is felt important to avoid too much high frequency content and spectral imbalance.

3.2 Relaxed mask
An alternative mask providing more freedom, especially in the mid range, is provided in Figure 3.
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Fig. 3: Level-adjusted frequency responses with DMOS > 4.1 for both male and female, including the proposed mask – the ETSI mask is shown in dotted lines.
This mask illustrated in Figure 3 is defined in the table below, assuming a measurement in 1/3 octave bands:

Table X: Handset and headset receiving sensitivity/frequency mask
	Frequency (Hz)
	Upper limit

8 ± 2 N
	Lower limit

8 ± 2 N

	100
	9
	

	120
	9
	-3

	180
	9
	3

	500
	9
	3

	600
	9
	1

	3 000
	9
	1

	4 000
	9
	3

	6 000
	9
	1.5

	12 000
	9
	-1

	14 000
	9
	

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


4 Additional remarks
Other acoustic interfaces (handheld handsfree…) are not fully addressed here. However, it is possible to consider in handsfree similar masks as for handset and headset with necessary adjustments. It should be noted that in the handsfree case reflections on the HATS torso or from the measurement environment can influence the measured frequency response. Moreover, the calibration is done only in loudness at HFRP (Hands Free Reference Point) while it is done in loudness and frequency response at MRP. Directivity has also some influence. For these reasons, the frequency mask in handsfree is typically relaxed by taking 1/3 octave bands rather than 1/12 octave bands. These considerations should be taken into account when defining requirements in handsfree.
5 Conclusion 
Our preferred option is to take a mask in 1/12 octave bands as described in Section 2. We also bring in this contribution additional data for 1/3 octave bands in Section 3 for discussion.
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