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1 Introduction

The objective of this contribution is to present data to validate testing of LTE UE delay with DTX enabled, compared with the existing DTX disabled framework.
This contribution presents test results based on one DUT and it is organized in a way similar to the report given in S4-160353.

2 Test setup

The test setup is illustrated in Figure 1. A PC with the ACQUA measurement system is connected to an MFE VIII.1 front-end, which is connected to MFE VI.1 using an AES/EBU connection. MFE VI.1 is connected to a Brüel&Kjaer HATS. The DUT is tested in handset mode. The IMS voice call is established with the CMW500 LTE simulator; each call is mobile originated.
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Figure 1: Configuration used for testing.

The MFE VIII.1 unit is used with the packet impairment option (MFE VIII-IMP). The MFEVIII.1 and CMW 500 exchange packets via an Ethernet connection using the CMW500 forwarding mode.

The versions of the various units are detailed below:
ACQUA:  3.3.400
MFEVI.1 FW: 2.3
MFEVIII.1 FW: 1.11.1858 
CMW500:
	Base: 3.5.80
LTE sig: 3.5.30
	
For each test condition reported here a separate call was established and the DTX mode has been selected manually in the MFE VIII.1 settings. IP logging in CMW500 was used to check the codec bit rate and DTX mode.
The delay and quality results were provided by ACQUA following TS 26.132; however, condition 3 specified for the SWB case was added to test conditions in wideband. For POLQA, version 2.4 (high accuracy) was used with automatic level adjustment. 

The tests have been conducted with mode 8 of AMR-WB operation, i.e. at 23.85 kbit/s. 

One DUT has been tested (denoted DUT A in the following).

3 Test results
3.1 Static conditions

Similar to S4-160353, the delay figures are reported here as the downlink delay (receiving side) after compensation of the measurement system delay. Table 1 gives the results for the used device. 

Table 1: Test results at 23.85 kbit/s
	Condition
	DTX OFF
	DTX ON
	Difference

	
	Delay
(ms)
	MOS-LQO (avg.)
	Delay
(ms)
	MOS-LQO (avg.)
	Delay
(ms)
	MOS-LQO (avg.)

	0
	-
	3,8
	-
	3,8
	-
	0

	1
	87,2
	3,7
	99,3
	3,6
	-12,1
	0,1

	2
	146,3
	3,6
	120,5
	3,6
	25,8
	0

	3
	150,4
	3,3
	130,4
	3,3
	20
	0



The differences in MOS-LQO scores are small; the DTX mode does not seem to have a significant influence on the measured delay.







Figure 2 shows the delay variation over time (per 4-s sentence) for the 160s test sequence. Delay per sentence has more variability when DTX is enabled. 
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Figure 2: Delay variation for DUT A.


4 Conclusion
[bookmark: _GoBack]This contribution reported test results to check the influence of DTX enabled or disabled in the case of packet delay and loss profiles in wideband. Tests results were provided for one DUT in handset mode and LTE radio access.
Based on the results reported to SA4 (including S4-160353), the Source agrees that DTX enabled can be used for LTE UE delay testing with packet delay and loss profiles.
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