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1
Introduction

This summarizes the progress of the normative specifications accomplished during the course of the CHEM work item [1]. The related agreed CRs can be found in Tdocs [2], [3], and [4].
2
Description
The CHEM feature enables the network to delay or reduce handoffs of an MTSI terminal by providing the eNB/gNB additional information about the robustness to packet losses of the negotiated media configurations.  The eNB/gNB can set handoff thresholds that allow the MTSI terminal to remain on the current sector, cell, access technology, or domain (packet-switched vs. circuit-switched) and avoid a handoff even when the MTSI terminal experiences higher packet loss on the traffic channel as the media configuration robustness will help mitigate the effects of the additional packet losses.
The feature is structured with a baseline core functionality and some optional enhancements as illustrated in Figure 1.  The optional enhancements can be independently used with the core CHEM feature and each other.  3GPP TR 26.959 [5] has also been updated to explain the operation and interaction of these options and the core feature.
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Figure 1: Core function and optional enhancements of the CHEM feature.  References are to clauses in 3GPP TS 26.114 [6].
The core CHEM functionality specified in clauses W.1 and W.2 of TS 26.114 [6] introduces the ‘PLR_adapt’ SDP attribute that is used to negotiate the CHEM feature between the MTSI clients.  MNOs choosing not to enable the feature can remove the attribute in the SDP negotiation.  The attribute is also used by the PCRF/PCF to determine whether it can expect the MTSI clients to adapt to the most robust configurations that have been negotiated without relying in application layer redundancy.  The PCRF/PCF uses this information to determine the appropriate PLR thresholds, i.e., choosing the PLR of the most robust mode when ‘PLR_adapt’ is negotiated, and communicate the PLR thresholds to the eNB/gNB.

An optional enhancement specified in clause W.4 of TS 26.114 [6] enables the MTSI clients to indicate the maximum tolerable end-to-end PLRs for particular codec configurations and then negotiate how this end-to-end PLR can be budgeted across their respective uplinks and downlinks.  Indicating maximum tolerable end-to-end PLR thresholds can be useful to account for differing client implementations of features, e.g., such as the de-jitter buffer and Packet-Loss-Concealment (PLC) in the media receiver, which can affect the maximum tolerable PLR for achieving a certain Quality of Experience (QoE).  This enhancement uses the defined ‘MAX-e2e-PLR’ attribute and associated parameters to perform the necessary indication and negotiation.  The PCRF/PCF uses the ‘MAX-e2e-PLR’ attribute information in the SDP answer to determine and communicate the appropriate PLR thresholds to the eNB/gNB.

Another optional enhancement for speech media specified in clause W.3 of TS 26.114 [6] is to support use of application layer redundancy to improve media robustness that, when used with the CHEM feature, can delay or avoid handing off an MTSI terminal.  The optional ‘ALR’ parameter for the ‘PLR_adapt’ attribute has been specified to enable this option and allows the MTSI clients to use newly specified in-band RTP CMR codepoints to request application layer redundancy without having to use RTCP-APP messages.  The PCRF/PCF uses the presence of the ‘PLR_adapt: ALR’ attribute and parameter in the SDP answer to determine the appropriate PLR thresholds based on the maximum tolerable PLRs of the codec configurations (among those that both use, and do not use, application layer redundancy), then communicates this to the eNB/gNB.
Annex X of TS 26.114 [6] provides example PLR values that can be used for different speech codecs and their configurations.  The annex also provides SDP examples for using the specified SDP attributes and parameters.
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