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1. Introduction

This document suggests a high-level approach for the UE delay measurement in the scope of the ART_LTE-UED WI.
2. Testing principle
In TS 26.132 it is specified that acoustic testing should be performed in error-free channel conditions (see Clause 6.2); in particular, this applies to the UE delay measurement for 3G introduced in Rel-11. 

For a UE capable of operating both in 3G (CS) and LTE (PS) networks, one may consider for the purpose of acoustic testing that LTE operation will differ from 3G CS operation in at least the following parts:

· The inclusion of jitter buffer management (JBM)

· RF transmission and reception (modem part)
Note that the codec part is a common part, since TS 26.114 currently specifies AMR and (conditionally) AMR-WB.
Therefore, the source proposes to consider two testing scenarios for LTE testing of UE delay: 

1. Error-free channel (as currently specified in TS 26.132)
2. “Degraded” channel to be simulated using delay/loss profiles

In the former case, one can foresee that it is possible to extend the existing UE delay measurement (3G) based on a CSS signal and cross-correlation measurement to the LTE test case. This assumes that the jitter introduced by UE or the system simulator is very limited and has a negligible influence on the overall delay budget.

The latter case was not considered so far in TS 26.132, and indeed UE delay is not expected to vary in UEs with CS operation for varying channel conditions (ideal vs degraded). For LTE the situation is very much different as JBM can result in various trade-offs in terms of delay and speech quality (including potential artefacts due to lost packets). For VoLTE, it therefore becomes essential to consider “degraded” channels in acoustic testing, so as to experience the UE (and JBM) in LTE scenarios that are relevant from an end user perspective.

3. Proposed approach
The Source proposes to consider the following approach in the scope of the ART_LTE-UED WI:
· Work on extending the existing UE delay measurement for LTE in the error-free channel case. Here, inputs from system simulation vendors would be very helpful to later define the related requirements in terms of maximum delay.

· Work on defining an appropriate methodology to measure UE delay and quality for different delay/loss profiles simulating different channel conditions. Here, the work could start with the existing 6 profiles specified in TS 26.114, however ideally new profiles reflecting LTE channels should be considered. In this “degraded” channel case, the test method should provide not only a measurement of UE delay but and an estimation of speech quality based on the acoustic signal (e.g. using P.OLQA).
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