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1.
Introduction
In TS 26.131, the requirements for delay and speech quality during jitter and packet loss impairment are currently specified with DTX disabled. However in real network the DTX functionality will be enabled. 
Recently test equipment manufacturers provided the possibility to run the packet impairment with DTX enabled. A first contribution S4-160116 [1], reported significant changes in delay values and POLQA scores between DTX switched ON or OFF.
In this contribution additional results are reported using the various tests scenario presented in [1].
2.
Set-up
The test set-up is shown in figure1. A PC with ACQUA measurement system is connected to the MFEVI.1 that is connected to the DuT headset jack. The DuT has established the voice call with CMW500 LTE simulator with an internal IMS server. To handle the packet impairment and DTX functionality an MFEVIII.1 unit is used. The MFEVIII.1 is connected to the MFEVI.1 via an AES connection. The MFEVIII.1 and CMW 500 exchange packets via an Ethernet connection using the CMW500 forwarding mode capability.

[image: image8.png]Ethernet

AES

CRORO RO

t

Analog

'I
/ RF LTE

¥




Figure 1: Test Setup

The SW versions of the various units are indicated below.
ACQUA:  3.3.400
MFEVI.1 FW: 2.3
MFEVIII.1 FW: 1.11.1858 
CMW500:


Base: 3.5.40.23

LTE sig: 3.5.21.6


DAU: 3.5.21.4

The tests described in this document are conducted in the following way: 
· First the call is established, 

· the DTX mode is selected via MFEVIII.1 menu 
· the ACQUA test is run triggering the speech playback with aligned packet impairment (done via MMD configuration). 
· A separate call is made for each of the tests
The delay and POLQA values are computed following the TS 26.132 specification. For POLQA measurement, version 2.4 is used with automatic level adjustment.
Two devices were tested. One is a commercially available phone (device A). The second device is an engineering sample (device B). 
The tests were conducted in WB mode with AMR_WB set to 23.85 kbps.
3.
Results
Similar to [1] two types of tests were conducted. The first one it to assess the effect of DTX in “static” manner (without impairment variation during the test). The second one is a more dynamic test where the impairment condition changes.

2.1 Effect of DTX in static test

In this test POLQA and delay are measured for the various conditions reported in TS 26.132. Although condition 3 is only specified for SWB test, it was used in this test to provide more impairment coverage. All the tests were done in separate calls. The delay represents the downlink delay after compensation of the measurement system delay.
Table 1 shows the results for the 2 devices. 
	Device
	Condition
	DTX OFF
	DTX ON
	Difference

	
	
	Delay(ms)
	POLQA
	Delay(ms)
	POLQA
	Delay(ms)
	POLQA

	A
	0
	--
	3.7
	--
	3.7
	--
	0

	
	1
	69
	3.7
	88
	3.7
	19
	0

	
	2
	108
	3.6
	107
	3.5
	-1
	-0.1

	
	3
	126
	3.2
	131
	3.2
	5
	0

	B
	0
	--
	4.2
	--
	4.2
	--
	0

	
	1
	95
	4.1
	89
	4.2
	-6
	0.1

	
	2
	129
	4.1
	129
	4.1
	0
	0

	
	3
	127
	3.4
	140
	3.5
	13
	0.1


Table1: Average POLQA scores and reported delay values for both devices

There is no significant difference in the average POLQA scores between DTX enabled and disabled for the 2 devices. The maximum score difference for a single sentence pair is 0.3.
For the reported delay there are some differences caused by DTX, however this difference is not consistent among all the profiles and is less than 20ms. Figure 2 and 3 show the plot of delay value for each individual sentences.
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Figure 2: Delay Plot for device A
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Figure 3: Delay Plot for device B

For device A the difference in delay is 20ms with a little bit more variation/adaptation in delay profile when DTX is enabled. For device B the maximum delay difference for the same sentences is 30ms.
These results don’t show a significant effect of DTX on both POLQA and delay value for the two devices in static impairment test. This outcome is different from the conclusion in [1].  

2.2 Effect of DTX in Dynamic test
In this test the effect of DTX during dynamic change of the impairment is evaluated. This test is similar to the one reported in chapter 2.2 of S4-160116[1]. 

The test sequence is as follows
1. The call is started and DTX is set to OFF. 

2. The test condition 0 (no impairment) of TS26.132 is run.

3. The test condition 3 (40msDRX, 22pct BLER impairment) of TS 26.132 is run

4. Finally the condition 0 is run again

5. Another call is established, and DTX is set to ON

6. Step 2-4 are repeated

The impairment condition 3 was used to have a significant impact on the delay and POLQA scores. 

A POLQA score is measured for each sentence pair, and the delay for each sentence, following TS 26.132 recommendations for the 3 sequences. Figure 4 and 5 show the POLQA & delay evolution for devices A and B respectively.
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Figure 4 POLQA & Delay results for the device A
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Figure 5: POLQA & Delay results for the device B
For the device A, there is no significant effect of DTX on the POLQA scores. However for the delay it can be seen that when DTX is OFF there is no adaptation to decrease the delay and the delay even increases during the last part of the test when there is no more impairment. When DTX is enabled the device adapts to minimize the delay (clearly seen in the first period of TCN OFF). The delay before and after applying impairment is the same. These results are in line with the one published in [1]. 
For the device B there is no effect of DTX on both POLQA scores and delay values. The delay and POLQA scores are the same before and after applying the impairment. It indicates that in this device good JBM adaptation can be achieved with or without DTX.
4.
Conclusion
In this contribution the influence of DTX on delay and POLQA measurement was studied in similar way as in S4 160116[1]. 
The results show no significant impact of DTX during static test for both devices. This doesn’t correlate with the findings in [1].

During the dynamic test one device showed no delay adaptation when DTX is disabled (similar to the findings in [1]), while the other device was able to adapt without or with DTX.
Based on these results the source believe that TS 26.132 specification can be revised to enable DTX for the delay and speech quality test with jitter and packet loss, while keeping the current requirements. This will reflect more closely the conditions encountered in real networks, and thus providing better indication of device performance for the end user.

It could be discussed if an additional test should be added to assess the dynamic behaviour of the device when DTX is disabled
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