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1 Introduction
In Annex B of TS 26.132 Rel. 11 [2] a new double talk test procedure is described. The general classification of the results is described in TS 26.131 Rel.11 [1]. This contribution provides test results of different up to date mobile phones using the new double talk test method. As far as possible the measurements were carried out in narrowband mode and in wideband mode, in handset and hands-free mode.
2 Test Method

The test method used is according to TS 26.131[1] and TS 26.132 [2]. The test signal used is the speech based double talk test signal as specified in ITU-T Recommendation P.501 [3]. 
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Figure 1: Double talk test sequence ITU-T P.501

The classification applied is according to TS 26.131 [1] and new proposed CR [6]:
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Figure 2: Classification of echo canceller performance

Table 1: Categories for echo canceller performance classification

	Category
	Description

	A1
	Full-duplex and full transparency

	A2
	Full-duplex with level loss in Tx

	B
	Very short clipping

	C
	Short clipping resulting in loss of syllables

	D
	Clipping resulting in loss of words

	E
	Very short residual echo

	F
	Echo bursts

	G
	Continuous echo


In general it can be stated that the higher the percentage found in one class the more likely we find the device can be specified according to the description found in the individual class. We furthermore subdivided the results in to segment 1 and Segment 2 (see Fig. 1). In segment 1 only short double talk occurs (the word “five”), in segment 2 more constant double talk occurs which is similar to the CSS-based double talk tests as described in ITU-T Recommendation P.502 [4] and P.340 [5].

If there is an echo problem it might be mostly noticeably in the single talk sections, if there is a clipping problem it might be mostly noticeable in the double talk sections.

3 Results
The results are presented grouped in narrowband mode and wideband mode and grouped in handset and hands-free mode.

3.1 Narrowband handset

Table 2: Narrowband handset, single talk, segment 1 & 2
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Table 3: Narrowband handset, double talk, segment 1 & 2
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In single handset mode (table 2) the some devices (marked in yellow) indicated some clipping issues with a level loss of up to 15 dB. For device 7 (marked in orange) also some echo issues seem to be present showing in some percent of residual echo or echo bursts (Class E&F). During double talk (table 3) none of the devices seems to have any problem with clipping (very high % in classes A1 &A2).
The results of the classical CSS based double talk method using the automated double talk classification described in Appendix III of P.502 are shown in the last row of the diagrams. No issues are found based on this method. Only DUT 3 is classified as a type 2a. The reason for this is an attenuation range of 5 dB which correlates well with the higher amount of class A2 level loss marked in yellow in table 3.
3.2 Narrowband hands-free

Table 4: Narrowband hands-free, single talk, segment 1 & 2

[image: image5.wmf]Bandwidth

Mode

Segment

ST Class A1

ST Class A2

ST Class B

ST Class C

ST Class D

ST Class E

ST Class F

ST Class G

DT class 

P.340

DUT 4

NB

HF

1

64,2%

6,8%

0,1%

0,0%

0,0%

2,2%

20,9%

5,8%

3

DUT 4

NB

HF

2

66,5%

2,9%

0,5%

0,0%

0,0%

3,6%

19,6%

7,0%

3

DUT 5

NB

HF

1

96,1%

3,0%

0,2%

0,7%

0,0%

0,0%

0,0%

0,0%

3

DUT 5

NB

HF

2

97,0%

2,6%

0,4%

0,0%

0,0%

0,0%

0,0%

0,0%

3

DUT 3

NB

HF

1

90,1%

2,4%

0,5%

0,4%

0,0%

1,4%

3,6%

1,7%

3

DUT 3

NB

HF

2

93,0%

1,8%

0,9%

1,5%

0,0%

2,4%

0,5%

0,0%

3

SINGLE TALK


Table 5: Narrowband hands-free, double talk, segment 1 & 2
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The CSS-based classification according to ITU-T P.502/P.340 leads to a type 3 classification for all devices. The main reason is more than 15 dB of attenuation range. DUT 4 on top of that fails the echo during double talk requirement. The double talk classification as shown in table 5 leads to the same conclusion. During double talk we find a low percentage in classes A1, a somewhat increased percentage in A2 and an increased percentage in D (marked in yellow). Furthermore DUT 4 shows echo (classes E-G, marked in orange) and attenuation issues during the single talk segments.
3.3 Wideband handset

Table 6: Wideband handset, single talk, segment 1 & 2
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Table 7: Wideband handset, double talk, segment 1 & 2
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During single talk (table 6) none of the devices seems to have any problem with clipping (very high % in classes A1 &A2). In double talk handset mode (table 7) DUT 6 (marked in yellow) indicates some clipping issues with a level loss of up to 15 dB. 

The results of the classical CSS based double talk method using the automated double talk classification described in Appendix III of P.502 are shown in the last row of the diagrams. No issues are found based on this method. Only DUT 6 is classified as a type 2a. The reason for this is an attenuation range more than 3 dB which correlates well with the higher amount of class A2 level loss marked in yellow in table 7.

3.4 Wideband hands-free

Table 8: Wideband hands-free, single talk, segment 1 & 2
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Table 9: Wideband hands-free, double talk, segment 1 & 2
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The CSS-based classification according to ITU-T P.502/P.340 leads to a type 3 classification for all devices. As in narrowband the main reason is more than 15 dB of attenuation range. DUT 3 on top of that fails the echo during double talk requirement. The double talk classification as shown in table 9 leads to the same conclusion. During double talk we find a low percentage in classes A1 and A2 (marked in yellow). Furthermore DUT 3 shows echo (classes E-G, marked in orange) and attenuation issues during the single talk segments.

4 General observations and conclusions

The method seems to work for narrowband and wideband mode in a similar way. This is not surprising, since the algorithm is completely applied in the time domain and is only monitoring level variations. Mostly all tested devices (modern high quality mobile phones) show in handset mode no or no audible impairments and can be considered as full duplex devices. The short counting double talk sequence (segment 1) yields higher “A1 scores” than the conversation double talk sequence (segment 2). Except for one device in narrowband mode the sum of the classes A1 and A2 for handset mode is very close to 100%, which indicates almost good double talk performance and very low echo occurrence.

In narrowband as well as in wideband mode, all hands-free terminals show poor double talk performance which is confirmed by expert listeners. However, further subjective validation would be required to confirm whether the ranking between the terminals is according to the different numbers (e.g. DT class A1).
The results based on the new double talk test method as specified in 3GPP are in good agreement with the results based on the current ITU-T and CSS based procedure.
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