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1 
Introduction

In TS 26.131 requirements for sending and receiving frequency response characteristics of SWB terminals are defined. A study based on 14 different IMS and EVS based terminals indicates that it seems to be extremely difficult with terminals of today to fulfil these requirements. There is not a single terminal which passes both, the requirements in sending and receiving. The measurement results are presented and a proposal is made how to slightly change the requirements in order to let about half of the terminals pass.

In addition, tests in sending for a subset of these terminals in hand-held were made in hands-free mode. Surprisingly there are less problems for these terminals to pass the requirements.

The source suspects that the problems observed in the high frequency range may be a combination of difficulties in terminal design, small differences in positioning leading to higher differences in the observed frequency range and small inter-HATS differences. In the low frequency range in receiving there is certainly a problem of introducing receivers capable of producing high sound pressure levels at low frequencies. Problems which are found in the low frequency domain in sending may be due to too strong high-path filtering obviously use improve the quality in noisy situations.

2 
Test results
In the following the test results are shown. These results are presented using the current mask as defined in TS 26.131 and the new proposed mask.

Table 1: TS 26.131 Handset and headset sending sensitivity/frequency requirement mask
	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	100
	4
	

	200
	4
	-4

	5000
	4
	-4

	12500
	4
	-6

	16000
	4
	

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


Table 2: TS 26.131 Handset receiving sensitivity/frequency requirement mask
	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	100
	5
	

	200
	5
	-8

	250
	5
	-5

	5000
	5
	-5

	12500
	5
	-11

	16000
	5
	

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


The alternative masks used in this document are as follows:

Table 3: Proposed Handset and headset sending sensitivity/frequency requirement mask
	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	100
	4
	

	200
	4
	-6

	300
	4
	-4

	5000
	4
	-4

	10000
	4
	-8

	12500
	4
	-12

	16000
	4
	

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


Table 4: Proposed Handset receiving sensitivity/frequency requirement mask
	Frequency (Hz)
	Upper limit (dB)
	Lower limit (dB)

	100
	5
	

	200
	5
	-10

	300
	5
	-5

	5000
	5
	-5

	12500
	5
	-13

	16000
	5
	

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


2.1 Sending 
All handset measurements in sending displayed with the original and the proposed tolerance scheme are summarized in this chapter.
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Figure 1: All 14 mobile handset frequency responses in sending with TS 26.131 sending sensitivity/frequency mask
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Figure 2: All 14 mobile handset frequency responses in sending with proposed new sending sensitivity/frequency mask
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Figure 3: Mobile 1 frequency response in sending with TS 26.131 sending sensitivity/frequency mask
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Figure 4: Mobile 1 frequency response in sending with proposed sending sensitivity/frequency mask
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Figure 5: Mobile 2 frequency response in sending with TS 26.131 sending sensitivity/frequency mask
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Figure 6: Mobile 2 frequency response in sending with proposed sending sensitivity/frequency mask
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Figure 7: Mobile 3 frequency response in sending with TS 26.131 sending sensitivity/frequency mask
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Figure 8: Mobile 3 frequency response in sending with proposed sending sensitivity/frequency mask
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Figure 9: Mobile 4 frequency response in sending with TS 26.131 sending sensitivity/frequency mask
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Figure 10: Mobile 4 frequency response in sending with proposed sending sensitivity/frequency mask
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Figure 11: Mobile 5 frequency response in sending with TS 26.131 sending sensitivity/frequency mask
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Figure 12: Mobile 5 frequency response in sending with proposed sending sensitivity/frequency mask
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Figure 13: Mobile 6 frequency response in sending with TS 26.131 sending sensitivity/frequency mask
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Figure 14: Mobile 6 frequency response in sending with proposed sending sensitivity/frequency mask
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Figure 15: Mobile 7 frequency response in sending with TS 26.131 sending sensitivity/frequency mask
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Figure 16: Mobile 7 frequency response in sending with proposed sending sensitivity/frequency mask
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Figure 17: Mobile 8 frequency response in sending with TS 26.131 sending sensitivity/frequency mask
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Figure 18: Mobile 8 frequency response in sending with proposed sending sensitivity/frequency mask
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Figure 19: Mobile 9 frequency response in sending with TS 26.131 sending sensitivity/frequency mask
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Figure 20: Mobile 9 frequency response in sending with proposed sending sensitivity/frequency mask
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Figure 21: Mobile 10 frequency response in sending with TS 26.131 sending sensitivity/frequency mask
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Figure 22: Mobile 10 frequency response in sending with proposed sending sensitivity/frequency mask
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Figure 23: Mobile 11 frequency response in sending with TS 26.131 sending sensitivity/frequency mask
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Figure 24: Mobile 11 frequency response in sending with proposed sending sensitivity/frequency mask
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Figure 25: Mobile 12 frequency response in sending with TS 26.131 sending sensitivity/frequency mask
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Figure 26: Mobile 12 frequency response in sending with proposed sending sensitivity/frequency mask
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Figure 27: Mobile 13 frequency response in sending with TS 26.131 sending sensitivity/frequency mask
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Figure 28: Mobile 13 frequency response in sending with proposed sending sensitivity/frequency mask
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Figure 29: Mobile 14 frequency response in sending with TS 26.131 sending sensitivity/frequency mask
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Figure 30: Mobile 14 frequency response in sending with proposed sending sensitivity/frequency mask

2.2 Conclusion sending

It can be concluded that applying the original sending sensitivity/frequency mask 1 out of 14 mobile devices will pass. When applying the proposed new mask 8 out of 14 mobile devices will pass.
2.3 Receiving 
All handset measurements in receiving displayed with the original and the proposed tolerance scheme are summarized in this chapter.
[image: image31.emf]L/dB[Pa/V]





-30


-20


-10


0


10


20


30


f/Hz


100


200


500


1000


2000


5000


10k


20k




L/dB[Pa/V]



-30 -20 -10 0 10 20 30

f/Hz 100 200 500 1000 2000 5000 10k 20k


Figure 31: All 14 mobile handset frequency responses in receiving with TS 26.131 receiving sensitivity/frequency mask
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Figure 2: All 14 mobile handset frequency responses in receiving with proposed new receiving sensitivity/frequency mask
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Figure 33: Mobile 1 frequency response in receiving with TS 26.131 receiving sensitivity/frequency mask
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Figure 34: Mobile 1 frequency response in receiving with proposed receiving sensitivity/frequency mask
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Figure 35: Mobile 2 frequency response in receiving with TS 26.131 receiving sensitivity/frequency mask
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Figure 36: Mobile 2 frequency response in receiving with proposed receiving sensitivity/frequency mask
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Figure 37: Mobile 3 frequency response in receiving with TS 26.131 receiving sensitivity/frequency mask
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Figure 38: Mobile 3 frequency response in receiving with TS 26.131 receiving sensitivity/frequency mask
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Figure 39: Mobile 4 frequency response in receiving with TS 26.131 receiving sensitivity/frequency mask
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Figure 40: Mobile 4 frequency response in receiving with proposed receiving sensitivity/frequency mask
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Figure 41: Mobile 5 frequency response in receiving with TS 26.131 receiving sensitivity/frequency mask
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Figure 42: Mobile 5 frequency response in receiving with proposed receiving sensitivity/frequency mask
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Figure 43: Mobile 6 frequency response in receiving with TS 26.131 receiving sensitivity/frequency mask
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Figure 44: Mobile 6 frequency response in receiving with proposed receiving sensitivity/frequency mask
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Figure 45: Mobile 7 frequency response in receiving with TS 26.131 receiving sensitivity/frequency mask
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Figure 46: Mobile 7 frequency response in receiving with proposed receiving sensitivity/frequency mask
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Figure 47: Mobile 8 frequency response in receiving with TS 26.131 receiving sensitivity/frequency mask
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Figure 48: Mobile 8 frequency response in receiving with proposed receiving sensitivity/frequency mask
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Figure 49: Mobile 9 frequency response in receiving with TS 26.131 receiving sensitivity/frequency mask
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Figure 50: Mobile 9 frequency response in receiving with proposed receiving sensitivity/frequency mask
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Figure 51: Mobile 10 frequency response in receiving with TS 26.131 receiving sensitivity/frequency mask
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Figure 52: Mobile 10 frequency response in receiving with proposed receiving sensitivity/frequency mask
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Figure 53: Mobile 11 frequency response in receiving with TS 26.131 receiving sensitivity/frequency mask
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Figure 54: Mobile 11 frequency response in receiving with proposed receiving sensitivity/frequency mask
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Figure 55: Mobile 12 frequency response in receiving with TS 26.131 receiving sensitivity/frequency mask
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Figure 56: Mobile 12 frequency response in receiving with proposed receiving sensitivity/frequency mask
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Figure 57: Mobile 13 frequency response in receiving with TS 26.131 receiving sensitivity/frequency mask
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Figure 58: Mobile 13 frequency response in receiving with proposed receiving sensitivity/frequency mask
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Figure 59: Mobile 14 frequency response in receiving with TS 26.131 receiving sensitivity/frequency mask
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Figure 60: Mobile 14 frequency response in receiving with proposed receiving sensitivity/frequency mask

2.4 Conclusion receiving

It can be concluded that applying the original receiving sensitivity/frequency mask 2 out of 14 mobile devices will pass. When applying the proposed new mask 7 out of 14 mobile devices will pass.
2.5 Sending in hand-held hands-free

For comparison all hand-held hands-free measurements in sending displayed with the original scheme are summarized in this chapter. 
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Figure 61: 6 mobile handset frequency responses in sending with TS 26.131 sending sensitivity/frequency mask in hand-held hands-free mode
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Figure 62: Mobile handset 1 frequency responses in sending with TS 26.131 sending sensitivity/frequency mask in hand-held hands-free mode
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Figure 63: Mobile handset 2 frequency responses in sending with TS 26.131 sending sensitivity/frequency mask in hand-held hands-free mode
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Figure 64: Mobile handset 3 frequency responses in sending with TS 26.131 sending sensitivity/frequency mask in hand-held hands-free mode
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Figure 65: Mobile handset 4 frequency responses in sending with TS 26.131 sending sensitivity/frequency mask in hand-held hands-free mode
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Figure 66: Mobile handset 5 frequency responses in sending with TS 26.131 sending sensitivity/frequency mask in hand-held hands-free mode
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Figure 67: Mobile handset 6 frequency responses in sending with TS 26.131 sending sensitivity/frequency mask in hand-held hands-free mode
3 
Conclusions

It is proposed to slightly adapt the sending and receiving frequency masks for super-wideband terminals in 3GPP TS 26.131 temporally as long as there is evidence that higher quality terminals can be realized potentially with adapted transducer technologies.
When changing the mask in sending 8 out of 14 mobile devices will pass instead 1 out of 14 mobile devices, which passes hen applying the current mask.
When changing the mask in receiving 7 out of 14 mobile devices will pass instead 2 out of 14 mobile devices, which pass with the current mask. 
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