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1. Introduction

This document proposes solutions to address the following issues identified in SA4 regarding the network-based solutions as described in clauses 6.1 and 6.3 of 3GPP TR 23.759 “Study for enhanced VoLTE Performance”:
1. Do other parameters aside from robustness need to be communicated to the eNB?

2. Should robustness be communicated via a “Robustness Indication” Parameter or a more granular “Max PLR” parameter?

3. At the point before handing off, can the eNB assume that the UE will use the most robust codec mode negotiated in the session?

2. Robustness and Other Parameters
SA4 has generally agreed that communicating the robustness of the codec to the eNB is a good approach for determining the SRVCC handoff threshold.  For a network-based solution, we propose that codec robustness to packet losses be recommended to SA2.

Proposal 1: recommend to SA2 that the network-based solution communicate a robustness parameter to the eNB.
The issue of UE implementations having different tolerable PLR due to variability in the JBM and PLC implementations might be better handled with a UE-based solution as the UE is aware of its implementation of these functions and their performance.  SA4 can continue to study this.
Proposal 2: explain to SA2 that SA4 will continue investigate this problem and this will likely require signaling from the UE to account for the performance of its implementation.
At this time the source does not see that any other parameters need to be communicated to the eNB.  However, if further studies in SA4 identify other parameters these findings could be liased to SA2 along with an explanation of the expected benefits of communicating the additional information.

3. Robustness Indication vs. Max PLR
Defining robustness indication values and the corresponding packet loss rates as described in the table below have raised the following concerns in SA4:
1. There is some disagreement on what should be the range of packet loss rates for each indication value.

2. How many indication levels are needed and what should they be labeled?  How much granularity is needed?

3. How to handle cases when new indications are needed, e.g., for higher packet loss rates? 

	Robustness Parameter
	Maximum Packet Loss Rate (PLR) per Link

	Normal
	1%

	Medium
	2%

	High
	4%

	Extreme High
	6%


Specifying that the robustness be indicated by an integer-valued Max PLR for the codec would avoid the above issues.  Furthermore, it should be clarified that this is the Max PLR needs to be indicated for each direction of the radio link (i.e., uplink and downlink) as negotiated codecs can be asymmetric.

Proposal 3: recommend to SA2 that the network-based solution communicate to the eNB the Max PLR for each link direction (i.e., uplink and downlink separately).
4. Robust Mode Adaptation
While the rate adaptation procedures in TS 26.114 specify how an MTSI client can request codec modes at different rates or repetition of packets when detecting packet losses, these adaptation procedures do not describe how an MTSI client should request to use a more robust codec mode.  Furthermore, the adaptation procedures are optional and there are deployed terminals that do not support adaptation.
Proposal 4: SA4 specify procedures in TS 26.114 describing how an MTSI client detecting high packet losses in the received media should request the far-end MTSI client sending the media to switch to a more robust codec mode (i.e., ultimately requesting the most robust negotiated codec mode as the detected packet loss rate increases and the terminal is about to be handed off.)
Proposal 5: SA4 specify a new SDP parameter (e.g., “adapt”) to indicate that the MTSI client receiver supports this adaptation to the most robust codec mode.

The SDP parameter “adapt” is necessary so that the UEs and network can confirm that the MTSI clients will be able to adapt to the most robust codec mode negotiated for the session.  When the parameter is sent by an MTSI client in SDP (Offer or Answer) this indicates that when the MTSI client detects high packet loss in the received media stream, the MTSI client shall request that the media sender use a more robust codec mode among those negotiated.

For the network-based solution, the PCRF can use the presence of the “adapt” parameter in SDP to determine what Max PLR to indicate to its eNB as follows:
a. If the PCRF detects the “adapt” parameter is sent from the local MTSI client served by the local eNB, then the PCRF can indicate the Max PLR for the most robust codec mode negotiated in the downlink direction to the eNB for its downlink. Otherwise, if the parameter is not detected, the PCRF indicates the Max PLR for the least robust codec mode negotiated in the downlink direction to the eNB for its downlink.

b. If the PCRF detects the “adapt” parameter is sent from the far-end MTSI client, then the PCRF can indicate the Max PLR for the most robust codec mode negotiated in the uplink direction to the eNB for its uplink. Otherwise, if the parameter is not detected, the PCRF indicates the Max PLR for the least robust codec mode negotiated in the uplink direction to the eNB for its uplink.

The figures below illustrate this mechanism.
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PCRF Procedures when SDP “adapt” is included in SDP
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PCRF Procedures when SDP “adapt” is not included in SDP
Proposal 6: explain to SA2 that adaptation to the most robust codec mode cannot be guaranteed for all MTSI clients.  To support a network-based solution, SA4 is working on defining a new SDP parameter that will enable the Core Network to determine whether such adaptation is supported.  This can be used by the Core Network to decide on what Max PLR should be indicated to the eNB for its uplink and downlink.
5. Conclusions
The source recommends that the above six proposals be agreed to resolve the SA4-issues related to a network-based eVoLP solution as this would allow SA2 to progress their Study Item.  

Proposals 1,2,3, and 6 can be documented in an LS response to SA2.

Proposals 4 and 5 would require that SA4 continue to work on details of a solution that would be specified in TS 26.114.
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