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1. Introduction

The WI on Enhanced LTE UE Delay test methods and requirements (E_LTE_UED) was approved in SA#65 (SP-140482) to extend the work performed on LTE UE delay testing. This contribution considers UE delay testing and DTX support for MTSI-based services over LTE with the EVS codec.

2. LTE delay-loss profiles
· Profiles used in TS 26.131
LTE UE delay testing was introduced in the Rel-12 version of TS 26.131 and TS 26.132. For jitter/loss conditions it was eventually felt better to restrict the set of profiles to two simplified conditions, as listed in Table 1. Each profile is provided in a text version with the corresponding TCN version. Details on how these profiles were generated are provided in TS 26.132 Annex E.

Table 1: List of profiles included in TS 26.132.

	Condition
	Profile name
	Comment

	DRX 20 ms (stationary)
	dly_profile_20msDRX_10pctBLER_e2e
	Used in TS 26.131

	
	dly_profile_20msDRX_10pctBLER_ue1_to_eNB2
	Not used

	DRX 40 ms (stationary)
	dly_profile_40msDRX_10pctBLER_e2e
	Used in TS 26.131

	
	dly_profile_40msDRX_10pctBLER_ue1_to_eNB2
	Not used


The profiles that are currently used in TS 26.131 assume a transparent system simulator and they represent theoretical downlink conditions observed by an end point (UE under test), while spare profiles were defined for cases of a system simulator supporting HARQ re-transmissions and DRX.
· Other profiles
Six MTSI profiles are specified in TS 26.114 for (offline) JBM minimum performance evaluation purposes, together with four JBM evaluation AMR/AMR-WB coded speech files in "RTP dump" format.
Four extra MTSI profiles were also proposed and included in S4-141126 for the purposes of EVS characterization.
· Requirements on additional profile(s) in TS 26.131
To progress the E_LTE_UED WI, it may be important to agree on the expected requirements on additional profiles. The following observations can be made:

· The use of profiles from six JBM profiles in TS 26.114 was investigated for acoustic testing by the Source in SA4#78 in S4-140373.
· Normal "RTP logs" in VoLTE typically rely on a voice service using DTX activated, in this case the actual jitter/loss characteristics are not available for all 20 ms frames and they depend on the speech sequence under test. Moreover there are radio optimizations like TTI bundling which may also depend on specific radio and speech sequence conditions.
We propose to discuss several aspects:
· The assumed reference points for additional profiles (eNB or UE) and the associated insertion point in the actual testing chain (e.g. network impairment simulator such as MFE IX, radio simulator simulator such as CMW500)

· The assumed DTX operation

· The assumed conditions/configurations (stationary vs varying jitter, DRX, measurement gaps...) 

3. DTX support
Mobile voice services, including VoLTE, usually rely on DTX for efficient transmission - at least in the uplink direction. With DTX segments detected as inactive are coded by SID frames transmitted on average every 160 ms; this handling of inactive segments may slightly impact acoustic performance measurement, therefore clause 6.2 of TS 26.132 states:
Discontinuous Transmission (DTX) silence suppression shall be disabled in uplink and downlink for the purposes of GSM acoustic testing by appropriate configuration of the system simulator. For 3G and LTE, DTX shall be disabled for the downlink path by appropriate configuration of the system simulator.

NOTE:
For 3G and LTE, the UE DTX for the uplink path cannot be controlled from the system simulator.

DTX can always be controlled in the downlink by properly setting up the system simulator. For the uplink, DTX cannot be controlled in 3G and it is also correct that the payload format of AMR/AMR-WB in RFC 4867 does not allow controlling DTX in LTE. This issue on LTE was fixed in the payload format of EVS in TS 26.445 Annex A where 'dtx' and 'dtx-recv' parameters were defined. The NOTE in clause 6.2 of TS 26.132 is therefore incorrect in the EVS case.
Although it is better to remove the influence of DTX operation on acoustic performance measurement, there are two test cases, background noise performance testing and LTE UE delay testing, where it may be seen useful to let UE use DTX in uplink to get realistic test results (assuming the voice service relies on UEs configured to set DTX on, and not optimized to render a complete acoustic experience including fidelity in ambient noise reproduction).
We propose to discuss the use of DTX for UE delay testing, noting that the control of DTX is now available in some test equipments (e.g. MFE VIII.1).
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