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1 Introduction

The CHEM (Coverage and Handoff Enhancements for Multimedia) work item was approved at SA#81 [1] with the following list of objectives:

1. Specify UE adaptation capability indication, e.g., using a new SDP parameter (as per Clauses 7.2 and 7.3 of TR 26.959).  Furthermore, to specify requirements for MTSI clients to send adaptation requests to the most robust codec configuration/mode.
2. Specify Maximum Packet Loss Rate (MaxPLR) operating points for different codecs (as per clauses 5.2 and 5.3 of TR 26.959)
3. Specify SDP-based signalling of maximum end-to-end PLR and DL/UL PLR values as per clause 8.2.3.3 of TR 26.959, and as per clauses 8.2.3.4 and 8.2.3.5 after incorporating any feedback from SA2.
4. Specify signalling of maximum end-to-end PLR and DL/UL PLR values as per clauses 8.2.2.3, 8.2.2.4, and 8.2.3.6 of TR 26.959 after incorporating any feedback from RAN2 on signalling support.
Based on the status at SA4#102, objectives in bullets 3 and 4 and the first part of bullet 1 may be seen as completed. However, it is the opinion of the source the last part of bullet 1 and the objective in bullet 2 have not been fully addressed. The overall CR in S4-190161 [2] was requested to be postponed to have more time to consider this issue. 

2 Discussion

The main issue with the current output from the CHEM work item is related to the proposed formulation of clause X.2 in [2] – see the text highlighted in yellow:

X.2	Adaptation to Packet Losses
An MTSI terminal supporting the CHEM feature for a media type (e.g., speech or video) shall support the following procedures:
· when sending an SDP offer, the MTSI client shall include the PLR_adapt attribute in the media line for that media type in the SDP offer
·  when sending an SDP answer, the MTSI client shall include the PLR_adapt attribute in the media line for that media type in the SDP answer regardless of whether the PLR_adapt attribute was received in an SDP offer
· when the MTSI client receiving media detects packet losses higher than tolerable by the current codec configuration in use and a more robust codec configuration is available for the same codec, the MTSI client shall send a request to the media sender to use a more robust codec configuration of the same codec
· when the MTSI client receiving media detects a packet loss rate low enough to support a codec configuration of the same codec that provides better media quality than the current codec configuration, and switching to the new codec configuration will not cause oscillating between more robust and less robust codec configurations, then the MTSI client should send a request to the media sender to use the codec configuration of the same codec that provides better media quality

Based on this text, MTSI clients would be mandated to send a request for codec adaptation based on underspecified conditions (‘higher than tolerable’, ‘more robust codec configuration’) and they would be recommended to send a request under equally underspecified conditions (‘packet loss rate low enough’, ‘better media quality’).
If this text was defining design principles or guidelines this may be acceptable. However, the CHEM feature, if used in a network, would result in significant changes in the MTSI client behavior. Too vague requirements on adaptation triggers may lead to very different quality levels depending on UE implementations and this could significantly fragment the quality landscape for UEs using the CHEM feature.


3 Proposal

Several aspects should be detailed to finalize the CHEM work item:
· Define more precisely adaptation thresholds 
· Define the type of request to be sent
· Define the exact ‘most robust codec mode’

To be specific:
There are different adaptation mechanisms possible for MTSI (RTP-CMR, RTCP-APP, RTCP-FB…), and it is important to spell out exactly the types of request that the CHEM feature should use. One should also note that adaptation is already possible even without the introduction of a new SDP parameter.
The wording “packet losses higher than tolerable” is subject to interpretation. One should start with defining exactly what is the measurement point for ‘packet losses’: is it the observed network loss at the input of the receiver (JBM)? After JBM (including potentially late losses) ?
Moreover, the threshold defining ‘tolerable’ may very much depend on the operation. This also depends on the definition of the packet loss rate. If a burst of 10 speech packets are lost in a sequence of 100 packets, the perceptual impact is likely to be very different from a situation where 1 packet is lost every 10 packets, however the overall packet loss rate would still be 10%. This also depends on the JBM implementation, as some implementations may be able to handle higher packet loss rates than others.
It is still unclear in [2] how implementers should decide what is the most robust codec mode to request. This part should be clarified in the CHEM work item. We provide in Annex some objective test results for simulated cases for EVS-SWB, which shows that the potential gains in robustness strongly depend on channel memory, even in a simplified case with no jitter and only packet losses.
The CHEM work item may also consider the following aspects:
· Defining the adaptation logic with minimum ambiguity, and/or
· Specifying a framework to conduct objective tests of an adaptation logic (especially if more implementation freedom is provided)
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Annex (for information)

The figures below follow the setup described in S4-180149. Under the limitations of this setup (in particular no jitter), they show how MOS-LQOs varies as a function of packet loss rate and codec operation (bit rate redundancy). The notations are the same as in S4-180149. The error patterns were generated using the well-known ITU-T G.191 (STL) gen-patt tool.
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(a) Random losses (no memory)
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(b) Gilbert model (with memory)
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(c) [bookmark: _GoBack]Bell-Core model
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