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3
Justification *

Mouth to ear delay has a significant impact to the conversational experience as it has been described in e.g. ITU-T G.114. The audio test specifications in TS 26.131 and TS 26.132 do not currently cover delay specifications for UEs operating in an MTSI-based speech over LTE call scenario. In particular, the existing UMTS UE delay specification and test method may not be suitable or meaningful from the end user perspective for the specifics of a packet switched communication system that includes, for instance, de-jitter buffering operation.  While individual operators and vendors may specify particular UE delay targets, the lack of a 3GPP specification for maximum UE delay requirements may lead to a poor conversational experience.  In order to make a conclusion on setting UE delays, we need to consider all relevant elements and all connection scenarios which would contribute to the overall delay and influence the speech quality. 
The process of determining the UE delay specification for MTSI-based speech over LTE is expected to consider the following factors:

· Mouth to ear delay impact to the conversational experience

· Typical network delay scenarios for MTSI-based speech over LTE services

· Typical speech capture, send path speech enhancements, encoding, transmission, reception (de-interleaving, channel decoding, SDU size and bundling, etc), decoding (including de-jitter buffering), receive path speech enhancements and rendering delays in a MTSI-based speech over LTE call 
· Channel variability, congestion and the acoustic environmental situation of the two UEs in a call.
No impact is expected in service requirements or architecture.
4
Objective *

The objective of this work item is to consider the factors described in the justification section to establish a UE delay specification and test methods for MTSI-based speech over LTE (FDD and TDD modes) communication scenarios using AMR and AMR-WB codecs.  The following outputs are expected:

· A test methodology to measure the UE delay in various MTSI-based speech over LTE conditions that takes into account the presence of packet arrival time delay variations. Additionally, it may also be investigated how to test the performance of the UE in the presence of jitter from the end user perspective which is a tradeoff between speech quality (packet losses, distortion..) and buffering delay (impacting conversational interactivity)
· A specification for the UE delay for MTSI-based speech over LTE calls, including a requirement on a maximum value to not exceed, a performance objective, and define their applicability for typical MTSI-based speech over LTE call scenarios. This specification could also include quality metrics. 
· It is envisioned that informative UE delay analysis and considerations will be captured appropriately in TS 26.131 for future reference.
The following will be considered as part of the process in producing the outputs:
· Analysis of theoretical UE delay components (e.g. Tproc, Tmargin, etc.) and where possible, provide an informational component interaction analysis
· Analysis of typical network delays and packet arrival time delay variations associated with MTSI-based speech over LTE services for different call configurations established by the PLMN
· Any tradeoffs between delay and speech processing
· A common understanding with SA2 of which delay components are attributable to the network and which are attributable to the UE 
The EVS codec will not be considered in this work item.
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