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1. Introduction
In EVS SWG conference call#25 held on 7th May, 14:00-16:00CEST, RTP payload format for AMR-WB interoperable (IO) mode has been discussed based on the related input documents [1][2]. The discussion has mainly focused on necessity of a new RTP payload format for AMR-WB IO mode which is compatible with EVS non-interoperable (non-IO) mode and its use cases. This document introduces a concrete use case “Enhanced Single Radio Voice Call Continuity (eSRVCC)” and explains why EVS non-IO mode compatible AMR-WB IO mode RTP payload format (hereinafter “EVS CPB PF (EVS compatible payload format)”) is necessary. An example solution for realizing interoperability with legacy AMR-WB as well as compatibility with EVS non-IO mode is also introduced.
2. Use Case
This section explains the mechanisms LTE network to Circuit Switched (CS) network handover, and how the mechanisms will make impacts on EVS speech service if EVS CPB PF would not be supported.
2.1 eSRVCC

Enhanced Single Radio Voice Call Continuity (eSRVCC) is a mechanism of LTE to CS handover that minimizes speech communication disruption caused by SRVCC handover procedures. Figure 1 shows abstract procedures of the original SRVCC procedures (Figure 1-a) and the eSRVCC procedures (Figure 1-b).
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Figure 1:  LTE to CS handover
SRVCC procedures are: (1) two communication terminals UE1 and UE2 start VoLTE communication, and one of the UEs (UE1) moves to VoLTE uncoverage area, (2) UE1’s communication end is changed to Multimedia Switching Center (MSC)/Media GateWay (MGW) by signalling messages exchanged between network nodes in Evolved Packet System (EPS) and CS, (3) UE2’s communication end is changed to MSC/MGW by IMS signalling message exchanged between MSC/MGW and UE2 through some network nodes.
However, as procedure (3) in SRVCC takes long time especially in roaming case and causes huge speech communication disruption, 3GPP SA2 has also standardized eSRVCC [3]. In eSRVCC, new network nodes Access Transfer Control Function (ATCF) and Access Transfer GateWay (ATGW) are introduced to enhance the handover procedure.
In eSRVCC procedure, communication paths between UE1 and UE2 are always anchored by ATGW. An initial VoLTE communication path is anchored by ATGW (1), and when UE1 moves to VoLTE uncoverage area and its’ communication end is switched to MSC/MGW (2), IMS signalling is exchanged only between MSC/MGW and ATCF, and ATGW switches UE2’s communication end to MSC/MGW.
More detailed procedures of SRVCC and eSRVCC are described in [3]. For actual VoLTE service, eSRVCC method is likely to be employed as some network node vendors have already provided network system that covers eSRVCC [4] [5]
2.2 Issue on EVS with eSRVCC

In eSRVCC scenario depicted in Figure 1-b, here we consider the case that EVS non-IO mode, e.g., EVS SWB @13.2kbps, is selected for initial VoLTE communication (1) and then AMR-WB (IO) is selected for communication between UE1 and MSC/MGW (2). In this case, it would be desirable to switch the codec used between MSC/MGW and UE2 into AMR-WB IO mode as well because tandeming between AMR-WB (IO) and EVS-SWB would cause potential degradation for end-to-end speech communication quality. If AMR-WB legacy payload format (hereinafter “LC AMR-WB PF”) specified in RFC4867 is only supported as AMR-WB IO mode payload format, session re-negotiation between MSC/MGW and UE2 is necessary to switch codec from EVS SWB to AMR-WB IO mode because these two codecs are treated as separate codecs due to independent payload formats. However, as IMS signalling from MSC/MGW is terminated in ATCF, there is no way to realize session re-negotiation between MSC/MGW and UE2. 
If LC AMR-WB PF is only format for AMR-WB IO mode, end-to-end speech quality degradation will be unavoidable in eSRVCC case. Even if original SRVCC were used, speech communication disruption caused by session re-negotiation would also degrade end-to-end speech communication quality.
2.3 Possible Solution for EVS with eSRVCC
If EVS CPB PF is supported for AMR-WB IO mode, the problem for eSRVCC will be avoidable. As AMR-WB IO mode can be treated as a part of EVS non-IO mode, session re-negotiation is not necessary for switching these two modes. Encoding mode from MSC/MGW to UE2 can be switched immediately after UE1’s codec is changed to AMR-WB (IO). Besides, encoding mode from UE2 to MSC/MGW can be switched when UE2 receives a notification from MSC/MGW by non-IMS method such as RTCP-APP [6].
2.4 Possible Solution for realizing interoperability with legacy AMR-WB as well as compatibility with EVS non-IO mode
In case of communication between a legacy UE supporting AMR-WB and a new UE supporting EVS, AMR-WB (IO) will be initially selected. For this case, LC AMR-WB PF would be preferable.
EVS CPB PF and LC AMR-WB PF can be easily selected during initial call setup, i.e., EVS CPB PF is selected for EVS-UE and EVS-UE call setup and LC AMR-WB PF is selected for EVS-UE and legacy-UE call setup.
3. Conclusion
In order to support both AMR-WB interoperability and compatibility with EVS non-IO mode, the sources propose:
- Supporting both EVS CPB PF and LC AMR-WB PF.
- Making it possible to select one of payload formats at initial call setup
This approach is also necessary to meet a rate switching requirement described in EVS design constraints [7].
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