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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction
Voice-over-LTE (VoLTE) may require better LTE Reference Signal Received Power (RSRP) compared to data service, i.e., while the LTE radio signal may be good enough for pure data session, it may not be reliable enough for VoLTE services. In scenarios where the radio network is dimensioned for data services, eNB may trigger SRVCC handover to CS, e.g., when the UE falls into marginal or weak LTE coverage or when an EPS bearer with QCI-1 reliability is not sufficiently met. 

In certain network dimensioning, the VoLTE coverage border may be a function of the selected codec and its selected configuration, its rate and mode adaptation, and potentially the applied application layer redundancy, as well as the required QoS of the VoLTE bearer. In these cases, legacy RAN might unnecessarily hand over fairly good VoLTE calls to 2G/3G CS via SRVCC HO, because it is unaware of the robustness of the selected codec. Radio Resource Management functions could potentially avoid unnecessary SRVCC HOs, if appropriate information is made available.
The TS 26.114 (which is used as basis for the GSMA IR.92 VoLTE profile) includes several tools for increased robustness of speech calls with initial selection of Codecs and their Configuration and in-call dynamic rate and mode adaptation and maybe application layer full redundancy. EVS, especially the EVS Channel Aware mode, demonstrates higher robustness against transmission errors than AMR and AMR-WB codecs by application-layer partial redundancy.

This report investigates possible solutions to maintain voice quality on LTE as high as possible and by that avoiding or at least delaying SRVCC as much as possible and by that minimize the negative impact on user experience for VoLTE subscribers in areas with weak LTE coverage.

1
Scope

The Technical Report provides a study on the enhanced VoLTE performance (eVoLP). The study focuses on,

 -
Guidelines or requirements to ensure that MTSI clients send requests to adapt to robust modes of codec operation when necessary.  This study may require investigating performance results for different conditions and adaptation procedures.

-
Mechanisms to indicate at setup a terminal’s ability to send adaptation triggers (e.g. to adapt to the most robust codec mode).

-
Evaluate the impact of proprietary client implementations of Packet-Loss Concealment and Jitter Buffer Management (JBM) on having different Max PLR and potential mechanisms to indicate this to the network.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

…

[x]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

3
Definitions, symbols and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

UL
Up-link
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Parameters for SRVCC Handover Thresholds
5.1
Description
5.2
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5.2.1 
Robustness Indication 
5.2.1.1
Maximum Packet Loss Rate (PLR)

5.2.1.2
Packet Loss Range

5.2.1.3
Robustness Index

5.2.2
<Other Solutions>
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6
Codec Mode Adaptation Procedures

6.1
Description

6.2
Potential Solutions

6.2.1
Adaptation to Packet Loss
The procedures for client adaptation to packet loss can be introduced in Annex C of TS 26.114, similar to how the procedures for rate adaptation are specified.  This would be specified as follows:

In 3GPP TS 26.114:

C.1.3.6
Adaptation to Packet Loss

When the MTSI client detects packet losses higher than tolerable by the current codec mode and application layer redundancy in use (if any), then the MTSI client should use the CMR or RTCP-APP messages to request a more robust codec mode or increased application layer redundancy from the media sender.  

[FFS: If application layer redundancy is to be used, its bandwidth should not exceed that of a more robust codec mode that could achieve the robustness needed for the experienced packet losses.]

Furthermore, any text in TS 26.114 that is introduced to specify how to indicate the adaptation capability of the MTSI client would refer to this, and possibly other, clauses in Annex C that describe MTSI client adaptation procedures.

6.2.2
<Other Solutions>
6.3
Conclusion

7
Adaptation Capability Indication
7.1
Description

7.2
Potential Solutions

7.2.1
SDP Indication
A new SDP parameter (e.g., “adapt”) can be defined to indicate that the MTSI client receiver supports adaptation to the most robust codec mode, i.e., that the UE will request the sender to change its encoder to a more robust mode when it detects packet losses.

The “adapt” SDP parameter 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 7.1 and 7.2 illustrate this mechanism.
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Figure 7.1. PCRF Procedures when SDP “adapt” is included in SDP
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Figure 7.2. PCRF Procedures when SDP “adapt” is not included in SDP

[FFS: Need to clarify whether the adapt SDP parameter applies to a particular payload type or across the entire media line, including taking into account MS-MTSI operation]
[FFS: Use of adapt parameter to indicate use of most robust mode in both directions] 

[Editor’s note: Text/figures should be updated to account for possibility of other parameters than Max PLR being communicated to the eNB by the PCRF]
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