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1
Overall Description

ITU-T SG12 would like to thank 3GPP TSG-SA4 for their liaison statement as outlined in TD 107 (GEN/12). In section 2 we are pleased to provide the requested clarification on matters relating to STMR and the use of weighting factors. In section 3 we are please to provide comments regarding the STMR ranges in P.310 and P.311.
2
Clarification on the use of STMR weighting factors
In general the weighting factors for STMR listed in table 3 of P.79 should be applied if Type 1 ear simulator is used.

This can be concluded from P.79 section B.3 – ”Comments on sealed versus unsealed conditions for the calculation of STMR” where the following is stated in the second paragraph – ”This suggests that in practice any leak present will affect LMEHS and LmeST approximately equally, at least over a practical range of acoustic leaks. This in turn suggests that the LMEHS will always have approximately the same masking effect with respect to LmeST irrespective of any leak present and that for purposes of rating sidetone loudness, STMR is expected to give better correlation with subjective effects if calculated for sealed ear conditions.”
In special situations where unsealed weighting factors are used to simulate unsealed conditions in real-life usage of the terminal – then according to P.79 section B.2 the following should apply for measurements using Type 1 ear simulator – ”When calculating STMR unsealed, appropriate values of LE should be added to the LmeST values and inserted in the formula as indicated. In many cases, the LE values of column 8, Table B.1, will be satisfactory.” This implies that when calculating STMR using formula (B-4) or (B-5) then Le is different from 0 where as W equals WML as defined by the weights of column 3, Table B.2, Hence the resulting weighting function is WML+ Le (with Le≠0).
Also it is important to note that when sealed weighting factors are used – then according to P.79 section B.2 the following should apply – ”For the sealed condition the weights of column 2, Table B.2, should be used and the LE values associated with LmeST set to zero.” This imply that when calculating STMR using formula (B-4) or (B-5), Le = 0 where as W equals WMS as defined by the weights of column 2, Table B.2, Hence the resulting weighting function is WMS.
Figure 1 below shows the two resulting weighting functions for both the sealed and the unsealed condition. For further details, the same information is also provided in a tabular format in Table 1.
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Figure1  Weighting function used for the sealed condition (WMS+Le with Le = 0) and weighting function used for the unsealed condition (WML+Le with Le ≠0).
Table 1  Weighting functions for Le, WMS, WML, the resulting weighting function for the sealed condition (WMS+Le, with Le = 0) and the resulting weighting function for the unsealed condition (WML+Le, with Le≠0)
	Freq [Hz]
	Le
	WMS
	WML
	WMS + Le, (with Le=0)
	WML + Le, (with Le≠0)

	100
	20,0
	110,4
	94,0
	110,4
	114,0

	125
	16,5
	107,7
	91,0
	107,7
	107,5

	160
	12,5
	104,6
	90,1
	104,6
	102,6

	200
	8,4
	98,4
	86,0
	98,4
	94,4

	250
	4,9
	94,0
	81,8
	94,0
	86,7

	315
	1,0
	89,8
	79,1
	89,8
	80,1

	400
	-0,7
	84,8
	78,5
	84,8
	77,8

	500
	-2,2
	75,5
	72,8
	75,5
	70,6

	630
	-2,6
	66,0
	68,3
	66,0
	65,7

	800
	-3,2
	57,1
	58,7
	57,1
	55,5

	1000
	-2,3
	49,1
	49,4
	49,1
	47,1

	1250
	-1,2
	50,6
	48,6
	50,6
	47,4

	1600
	-0,1
	51,0
	48,9
	51,0
	48,8

	2000
	3,6
	51,9
	49,8
	51,9
	53,4

	2500
	7,4
	51,3
	49,3
	51,3
	56,7

	3150
	6,7
	50,6
	48,5
	50,6
	55,2

	4000
	8,8
	51,0
	49,0
	51,0
	57,8

	5000
	10,0
	49,7
	47,7
	49,7
	57,7

	6300
	12,5
	50,0
	48,0
	50,0
	60,5

	8000
	15,0
	52,8
	50,7
	52,8
	65,7

	
	Table B.1/P.79 column 8
	Table B.2/P.79 column 2 (sealed)
	Table B.2/P.79 column 3 (unsealed)
	
	


To further illustrate the influence of the two different weighting functions, a virtual measurement and calculation of STMR is provided in Table 2. Please note that in SSst (Sidetone Sensitivity) the proper ear simulator corrections have been included. 
Table 2 - A virtual Sidetone Sensitivity measurement (SSst) and the calculated STMR value in each frequency band for the sealed as well as unsealed condition. The last row holds the STMR value for the two conditions
[image: image3.emf]Freq [Hz] SSst STMRi (sealed) STMRi (unsealed)

100 -14,00000 0,00159 0,00132

125 -14,00000 0,00183 0,00185

160 -14,00000 0,00215 0,00238

200 -14,00000 0,00296 0,00364

250 -14,00000 0,00372 0,00542

315 -14,00000 0,00462 0,00763

400 -14,00000 0,00598 0,00860

500 -14,00000 0,00969 0,01249

630 -14,00000 0,01585 0,01610

800 -14,00000 0,02513 0,02731

1000 -14,00000 0,03804 0,04219

1250 -14,00000 0,03520 0,04154

1600 -14,00000 0,03447 0,03864

2000 -14,00000 0,03290 0,03044

2500 -14,00000 0,03394 0,02566

3150 -14,00000 0,03520 0,02773

4000 -14,00000 0,03447 0,02424

5000 -14,00000 0,03688 0,02436

6300 -14,00000 0,03631 0,02107

8000 -14,00000 0,03141 0,01610

16,64 18,74


From Table 2 it can be observed that the value for STMR using the sealed weighting function is 16.64dB whereas the value for STMR using the unsealed weighting function is 18.74dB. This reveals that STMR value for the unsealed condition is 2.10dB higher than that of the STMR value for the sealed condition, hence the loudness of sidetone for the unsealed condition will be lower (softer) than that of the sealed condition.

3
STMR ranges in P.310 and P.311
According to ITU-T P.79 B.3，any practical range of acoustic leaks affects LMEHS and LmeST  equally which in return leads to approximately the same STMR result. Hence, for Type 1 ear simulator, STMR calculation for the sealed condition is believed to give better correlation with subjective effects. 
From Figure1 in this document, it can be learned that the gap between the two lines (WMS+Le with Le = 0 and WML+Le with Le ≠ 0) is larger in higher frequency bands. That may be the reason why the STMR value from the unsealed condition is slightly higher than that from the sealed condition.
As a result, the sealed condition is preferred (for Type 1 ear simulator) in the calculation of STMR for both narrowband and wideband terminals. Any change of STMR ranges shall be based on reliable experiments. 
4
Conclusion
This clarification is based on our present understanding about STMR weighting function only being validated when using Type 1 ear simulator as described in P.57.
For future update of P.79, Q5/12 will study the applicability for other ear simulators (e.g. Type 3.2 low leak, Type 3.2 high leak, Type 3.3 and Type 3.4.) and provide further guidance on the application of weighting function used for STMR as well as SLR, RLR and LSTR.

Further more, Q5/12 will investigate how the weighting function can be modified in order to exclude the contribution from the direct air path, which today is included in the weighting functions used for STMR calculation. 
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